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REPLACEMENT TYPE 
TRANSFORMERS £ REACTORS 


Thirty years of pioneering by UTC’s re¬ 
search, design, and engineering staffs as¬ 
sures you quality and reliability unexcelled 
in the industry. UTC’s line of stock and 
special custom built items covers virtually 
every transformer and filter requirement for 
both military and commercial use. 

UTC replacement type transformers, here 
described, (Pri, 117 V. 50/60 cycles) provide 
the highest reliability in this field. All units 
are low temperature rise, vacuum sealed 
against humidity with special impregnating 
materials to prevent corrosion and electroly¬ 
sis. Shells are finished in attractive high 
lustre black enamel. 





CHANNEL FRAME FILAMENT/TRANSISTOR TRANSFS. 

Pri. 115 V 50/60 Cycles—Test Volts RMS: 1500 

Type 

No. Secondary W D H M Lbs. 


FT-1 

2.5 VCT-3A 

254 

IV* 

1% 

254 

% 

FT-2 

6.3 VCT-1.2A 

2% 

V/. 

1% 

254 

54 

FT-3 

2.5 VCT-6A 

3X* 

154 

2 

2'X4 

1 

FT-4 

6.3 VCT-3A 

3X* 

IV. 

2 

2’Xa 

1 

FT-5 

2.5 VCT-10A 

354 

2V. 

2Xb 

3J4 

154 

FT-6 

5 VCT-3A 

334 

2% 

2X* 

354 

154 

FT-7 

7.5 VCT-3A 

354 

2J4 

2Xb 

354 

134 

FT-8 

6.3 VCT-8A 

4 

2Vi 

254 

3Xa 

254 

FT-10 

24 VCT-2A 
or 12V-4A 

4 

2H 

254 

3X* 

254 

FT-11 

24 VCT-1A 
or12V-2A 

354 

2}4 

2X4 

354 

154 

FT-12 

! 

36 VCT-1.3A 
or 18V-2.6A 

4 

254 

254 

3Xb 

254 


Taps on pri. of FT-13 & 

- 6 % 


FT-14 to modify sec. nominal 
+ 6 %, + 12 % 


V, 


FT-13 ! 26 VCT-.04A 

254 

IV. 

154 

154 

% 

FT-14 1 26 VCT-.25A 

2J4 

1?4 

1% 

254 

54 


DOUBLE SHELL POWER TRANSFORMERS 


Type 

No. 


High DC 5V. 6.3 VCT 

V. ma Fil. Fil. W 


H 


M 


N 


R-101 

275-0-275 

50 

2A 

2.7A 

3 

2' a 

3 

254 

2 

234 

R-102 

350-0-350 

70 

3A 

3A 

3 

254 

354 

254 

2 

354 

R-103 

350-0-350 

90 

3A 

3.5A 

354 

254 

3% 

2% 

254 

454 

R-104 

350-0-350 

L 

120 

3A 

5A 

3’i 

354 

354 

354 

254 

554 

R-105 

385-0-385 

160 

3A 

5A 

354 

354 

4Xa 

354 

254 
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VERTICAL SHELL POWER TRANSFORMERS 


Type High DC 5V. 6.3 VCT 

No. V. ma Fil. Fil. W 


H 


M 


R-110 300-0-300 

50 

2A 

2.7A 

2*. 

2»Xs 

354 

2 

154 

2J4 

R-111 350-0-350 

70 

3A 

3A 

2 5 b 

3’, 4 

354 

2 

ro 

354 

R-112 

350-0-350 

120 

3A 

5A 

3X* 

3% 

4 

254 

2Xi 

554 

R-113 

400-0-400 

200 

3A 

6A 

354 

4Xa 

4J4 

3 

354 
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CHANNEL FRAME FILTER REACTORS 

Inductance Shown is at Rated DC ma—Test Volts RMS: 1500 

Type Induct. Resistance Dimensions, in. wt. 

Hys. Current Ohms 


No. 


W 


H 


M 


Lbs. 




R-55 

6 

40ma 

300 

2% 

1% 

IV. 

2 

V* 

R-14 

8 

40ma 

250 

27/a 

lVi 

1% 

254 

54 

R-15 

12 

30ma 

450 

27/a 

1 Vi 

1% 

234 

54 

R-16 

15 

30ma 

630 

2/b 

IV 2 

1% 

254 

54 

R-1 7 

20 

40m a 

850 

3Xb 

1% 

2 

2'X* 

1 

R-18 

8 

80ma 

250 

3X* 

1% 

2 

2‘X* 

1 

R-19 

14 

lOOma 

450 

3% 

1 7/ 0 

2Xb 

354 

IV* 

R-20 

5 

200ma 

90 

41/8 

21/4 

254 

3X* 

2J4 

R-21 

15/3 

200ma 

90 

41/8 

21/4 

254 

3X* 

254 

R-220 

100/8 Mhy 
25/2 Mhy 

2.5A 

5A 

.6 

.16 

3% 

2 

2X. 

354 

IV, 


Write for latest catalog of over 1000 STOCK ITEMS with UTC high reliability 
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Nu IMeter Converter .WA2INM. 6 

Three 6CW4 nuvistors in a sensitive 220 me converter. 
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Automatic send-receive controlled by the key. 

NTSC Signal for Ham TV.K2HQY. 10 
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de W2NSD/ 


Never Say Die 


New Year . . . reminiscences . I remem¬ 
ber back to our first office, two tiny rooms in 
the wilds of Brooklyn over a fruit store and 
delicatessen. Virginia and I did everything, in¬ 
cluding the subscription stencils. We worked 
seven days a week, sixteen hours a day, and 
were always so far behind we couldn’t see how 
we could ever catch up. We took two hours off 
in January and got married. By April we had 
caught up the two hours and gotten enough 
ahead to manage a terrible seven room apart¬ 
ment, most of which was devoted to office. 

Outside of a few fast trips to ham conven¬ 
tions we were pretty well chained to the office. 
By the next April we had an employee to take 
care of the subscriptions and make and occa¬ 
sional pass at the books. We took a month off 
and drove all over Europe, our first vacation. 
This was so much fun that we decided to try 
our darndest to put on a ham charter flight to 
Europe in 1963. 

The day and night operation of our busy 
office on the floor above the landlord shortened 
our lease amazingly and we discovered shortly 
after our return from Europe that even though 
we were months behind in our work that mov¬ 
ing time was only a few weeks away. We had 
been dreaming of getting out of New York ever 
since we had started the magazine and this 
seemed like a good time to make the move. 
We were so far behind in everything that it 
really didn’t matter if things got worse. Authors 
were screaming for decisions on their articles, 
advertisers were getting very impatient with 
our almost non existant bookkeeping, and the 
mail to be answered lay in huge piles every¬ 
where. 

A vague idea of the horror of the move has 
already been described in my editorial. The 
full impact of it can only be appreciated by 
taking a guided tour through our new head¬ 
quarters and seeing the incredible amount of 
debris that was moved. Counting everything 
we have about 35 rooms here, all are in use 
and many quite full! 

What of 1963? Since moving up here we 
have expanded our staff to include Lenny 
Tamillonis W1MEL, an artist/draftsman who 
helps make up our covers, works on the vari¬ 
ous books, booklets and other publications that 


we publish (ATV Bulletin, Care & Feeding of 
Ham Clubs, etc.), special promotions to ad¬ 
vertisers, distributors, and subscribers, and 
hundreds of other jobs. He also is a whiz on 
20M CW and helps keep the HQ station on 
the air and active. Val Barnes KIAPA tries to 
keep up with the subscriptions and orders for 
books, booklets and other stuff we peddle. He 
also tries to keep the keeper of the subscrip¬ 
tion stencils down in Brooklyn up to date. The 
Brooklyn end just about broke down recently 
when almost 10,000 renewal subscriptions 
came in and swamped everything. Val had to 
placate several hundred “Where is my October 
issue?” complaints while things got caught up. 

Pamela, WN1???, a real cutie, bookkeeps. 

Virginia still handles all of the processing of 
the articles, layout of the magazine, proofread¬ 
ing, coordination of typesetting, drafting of 
circuit diagrams, specifying of engravings, set¬ 
ting up of many of the ads, and hundreds of 
other jobs as well as looking after the house 
and food supply. I con advertisers into trying 
73 and hope that you’ll back me up with some 
buying of their products or at least requests 
for information to make them think that you 
might buy something. Other little tasks fall to 
my broad shoulders: signing pay checks, read¬ 
ing manuscripts, solving unsolvable problems, 
and generally managing the headquarters and 
magazine. 

In the next few weeks we will be expand¬ 
ing a bit more with the addition of a circu¬ 
lation manager. Bob, W5HJV, will be moving 
up here from Oklahoma to see what he can 
do about coordinating our efforts to get the 
best possible sales from newsstands, parts dis¬ 
tributors and subscription. We’re still looking 
for someone to check out new equipment, keep 
the headquarters station on the air, set up 
more antennas, write special articles, and an¬ 
swer technical questions that arise. 

This year looks pretty good. The Institute 
of Amateur Radio has been founded, the trip 
to Europe is taking shape for the fall, 73 read¬ 
ership is increasing by leaps and bounds while 
many other ham publications are just holding 
their own or suffering catastrophic losses of 
circulation. We have some fabulous articles 
coming up and many more promised. We’ve 
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•At 40 Feet 

USING A TRI-BAND 
10-15-20 METER BEAM 

Assembled Weight—20 lbs. 

Wind Surface Area—4.9 sq, ft. 
Wind Load—86 lbs. 

Maximum Element Length—26*8" 
Boom Length—12* 

Turning Radius—14.9* 

OR 

148 MPH 

with your Tri-Bander at 25* 


eme 


$ p- si 


^Certified by Reg. Prof. Eng. 


WITH HEAD MOUNT 


Mode! 40*1 

f. O. B. 
PLANT 


BRACKET MTG. KIT $9.50 

Tilts over on a heavy base 
plate for access to motor 
and array. 

Horizontal bracing through¬ 
out* 


Available from your local 
distributor, or direct from 
manufacturer. 


SUPREME 

ELECTRONICS 

INC. 

FRONT & MAIN STS, 
UPLAND, PENNA. 



carefully scheduled the arrival of the jr. op. 
for about April first so hell (?) be old enough 
to appreciate the October flight. We won’t be 
moving to our new mountaintop headquarters 
location until June. 

Institute Membership 

Consistent with the Institute police of en- 
eouragiug amateurs to improve their technical 
knowledge we have established different classes 
of membership which will reflect the status of 
the member as measured by his class of ama¬ 
teur license. SWL’s and oilier non-licensed 
members are Participating Members, Novice 
licensees are Junior Members, Technician and 
Conditional licensees are Associate Members, 
General Class are Regular Members, Advanced 
Class licensees are Full Members, and Extra 
Class licensees are Senior Members. 

Charter Members should all have received 
their Membership Cards and all should have 
the IAR Gold Seal on them. This Gold Seal 
will be placed on all renewal memberships 
where there has been no lapse of member¬ 
ship. We have some interesting benefits for 
Charter Members, but we cannot divulge them 
yet because this issue of 73 will be distributed 
a few days before the deadline for Charter 
Membership closes on December 31, 1962. 
Well let you know next month when it is too 
late to do anything about it. Note: LIFE sub¬ 
scribers to 73 will automatically he enrolled as 
Charter Members of the Institute. 

Club Membership in the Institute of 

Amateur Radio 

Amateur radio clubs may affiliate with the 
Institute for a one year period by submitting 
the following: 

1) A complete list of the members, including 
calls, and the officers of the club. Indicate 
those that are subscribed to 73. 

2) A registry fee of S2.G0 must accompany 
the application. 

3) A statement of ARRL or non-ARRL affilia¬ 
tion must be included. 

4) A list of all annual or regular club events 
such as hamfests, picnics, dinners, etc., which 
would be of enough interest to be generally 
announced or which might require prize dona¬ 
tions. 

Advantages of club affiliation: 

V.-' 

1) Members whose names and calls appear on 
the club rosters may subscribe to 73 Magazine, 
the official organ of the Institute, at a reduced 
rate. 

(Turn to page 64) 
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A Nu VA Meter 


Converter 


Although it is claimed that it is as easy 
to build a 134 meter converter as it is to build 
a 2 meter converter, this is usually not the 
case. It is true that construction details are 
quite similar, but it is also true that it is harder 
to get a good noise figure. Most IK meter con¬ 
verters have very poor image rejection (with 
the exception of those using coaxial lines, but 
these have very poor bandwidth and have 
to be retuned to cover more than a small sec¬ 
tion of the band) and a larger number of spuri¬ 
ous responses than a lower frequency con¬ 
verter. 

A close look at the design of these con¬ 
verters will reveal the same common faults in 
the design. 220 me is the borderline in the 
design of converters. The frequency is too low 
to require the use of crystal mixers and cavities, 
although they can be used and are entirely 
practical. The frequency is also too high to 
successfully use some of the design features 
common to 6 and 2 meter converters. One of 
these is the use of a low frequency if output. 
With an output of 7 or 14 me, the tuned cir¬ 
cuits don't have enough rf selectivity for satis¬ 
factory image rejection. There is also the dis¬ 
advantage of a long multiplier chain for the 
oscillator. The average converter uses a crystal 
in the 30-50 me range and multiplies 4 or 5 
times. This results in many unnecessary spuri¬ 
ous responses. I have actually seen the design 
for a converter for IK meters that started with a 
6 me rock. Needless to say, the only things that 
will probably be heard on that converter are 
spurious responses and TV hash. I decided to 
build a converter that would have as few of 
these design faults as possible. 

To keep the spurious responses and images 
to a minimum, I decided to use the highest 
if possible. There was a choice between 6 or 2 
meters and I chose 2 meters because of the 
smaller number of times the crystal frequency 
would have to be multiplied. If a 6 meter (or 
any other) if is desired, the only changes neces¬ 


Larry Levy WA2INM 
1114 East 18th Street 
Brooklyn 30, New York 


sary are the frequencies of L3, L4, L5 and 
the crystal. This principle could be applied to 
another band successfully. For example, I 
don't know why most 2 meter converters don't 
have an if of 6 meters for those amateurs who 
already own a 6 meter converter or receiver. 
Another reason why 2 meters was chosen was 
that 1 already had a good low noise nuvistor 
converter (see 73 Aug., 1961) for 2 meters and, 
in all probability, so does every other amateur 
who is interested in IK. 

By using one or two good low noise rf stages 
ahead of a low noise mixer and then feeding the 
output into a low noise 2 meter converter, the 
performance of the entire receiver should be 
excellent. Nuvistors were chosen for the rf 
amplifiers and mixer because of their ex¬ 
cellent noise figure, their high transconduc¬ 
tance, their performance at 220 me, and their 
low cost and high uniformity. The grounded 
grid configuration is the least critical, has the 
best stability, and has the lowest noise figure. 
The gain-per-stage is not very high, so two rf 
stages are required before the mixer to give 
a good noise figure, although with the low 
noise mixer and the low noise stages after the 
mixer it is not too necessary to have much rf 
gain before the mixer. The antenna lead is 
connected directly to the cathode of the rf 
amplifier (VI), the low impedance cathode 
being a close enough match to the line to not 
require additional matching. An Ohinite Z-1235 
is used in the cathode circuit to block the rf 
while passing the dc cathode current. A three 
turn air-wound coil is used in the plate circuit. 
This coil (LI) is tapped about one turn from 
the cold end and coupled to the next stage 
with a 39 mmfd ceramic disc. 

After the converter is completed, the tap on 
LI should be adjusted for the best noise 
figure, moving the tap % or % turn up or down 
and using a noise generator or some other 
means to obtain the best noise figure. LI is 
tuned by a 1.5-7 mmfd ceramic trimmer (Cl), 
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The second rf stage is similar to the first except 
the plate coil is not tapped and is slug tuned. 
The coil form used came from a discarded pis¬ 
ton trimmer. It is about %” in diameter and has 
a brass slug. Any similar coil form can be used. 

The mixer is conventional except for the 
fact that it uses a nu vis tor. The oscillator is a 
modified butler circuit and it was chosen be¬ 
cause of its stability and ease of construction. 
The crystal is a 38 me 3rd overtone type 
mounted in a holder with flexible leads. This 
can be improvised if necessary and leads can 
be soldered to a holder such as the International 
FA-5 or FA-9. Care must be used when solder¬ 
ing to the crystal as excess heat can damage 
it. If you prefer not to solder to the crystal, 
a socket can be used. 

The converter is constructed on a 4" x 6" 
piece of copper. This is mounted on a 4" x 6" x 
3" aluminum chassis. All wiring is done on the 
copper plate. The four tubes are mounted in 
a straight line along the center of the chassis. 
The first rf amplifier tube is first, followed by 
the second rf stage, the mixer, and finally the 
oscillator. A shield is placed across the rf 
amplifier tube sockets to keep the possibility of 
self-oscillation to a minimum. A shield is also 


placed between the oscillator stage and the 
rest of the converter to minimize spurious 
responses. The shields are made from the tops 
of beer or soft drink cans. These cans have 
tops that are tin plated on one side and copper 
plated on the other. They are very easy to 
solder and are ideal for use as shields. The 
tops are cut in half for use as shields and are 
soldered between two screws mounted approx. 
2" apart. These screws should be brass, which 
is easy to solder to. 

Button condensers are used for bypassing 
the plate coils because they are the only type 
that will bypass this frequency effectively. 
At 220 me, the inductance of ceramic discs 
make them less effective as bypass condensers. 
This is also true of two meters, where most 
ceramic discs start to lose effectiveness because 
of their inductance, but will still do a passable 
job as a bypass. Better performance can be 
obtained if button condensers are used. The 
surplus type button condensers will work fine 
in this converter (they are available for approx. 
5-10e each) but if you are a perfectionist 
you can use new silver mica buttons. The 
buttons are soldered directly to the shields to 
minimize the leads on the coils. Do not try to 


VI 

6CW4 

RF AMP 


r 

V2 1 

6CW4 I 

RF AMP 


V3 

6CW4 


MIXER 
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eliminate the leads entirely because they are 
part of the inductance of the coils. LI should 
have a total lead length of 1 inch. L2 should 
have a W lead between the cold end of the 
coil and the bypass condenser and a slightly 
less than one inch lead between the coil and 
the plate pin of V2. The lead length on L3 
should total about 1 or 1)4 inches. The lead 
lengths of coils L4 and L5 are not as critical, 
but should be as short as possible. A grid dip 
meter will be very helpful in determining the 
resonant frequencies of the coils, although the 
coil table is enough if the directions are fol¬ 
lowed carefullv. 

The output is taken from a 1 turn link wound 
over the cold end of L3. The link is connected 
to a length of RG-58/U with a connector on 
one end of the type used on the two meter 
converter. The other end of the coax is soldered 
to a terminal strip in the converter and con¬ 
nected to the link. No problems should be 
encountered with the wiring of the converter. 
A %” hole should be drilled where Cl is 
mounted so that it can be adjusted from the 
top of the chassis. This will make the tune-up 
considerably easier. The rf chokes in the heater 
circuit are made from 20 turns of #30 enam¬ 
eled wire close wound on a 34" form or high 
value 1 watt resistor. The choke is not critical 
and a Z-144 or any similar rf choke can be 
substituted. The rf choke isolates the rf and 
mixer tubes from the oscillator to keep the 
oscillator voltage from being coupled into the 
rf stages through the heater line, causing 
spurious responses. The heater and B voltages 
are connected through .001 mmfd feed through 
condensers. Gimmick capacitor C2 consists of 
two 1" pieces of insulated wire twisted to¬ 
gether. If this results in too little injection, 
twist them together more tightly. If there is 
too much injection, untwist them slightly. The 
injection level is not very critical. 


After the wiring is completed the next step 
is to try the converter and see if it works. The 
power can be taken from the receiver, the 
2 meter converter, or a separate power supply. 
The converter requires about 100-130 v at 
approx, 30-40 ma and 6.3 v at 700 ma. With 
voltage applied and the tubes warmed up, 
couple a grid dip meter or absorbtion wave- 
meter to L5 and tune L5 for maximum out¬ 
put at 38 me. Next tune L4 for maximum out¬ 
put at 76 me. Tune L3 for maximum noise. 
Connect a weak signal source to the input and 
tune LI and L2 for maximum signal. Using 
a noise generator (see 73, Dec. I960 P. 37 
for details on a very inexpensive one that will 
work fine) tune LI and L2 for the best noise 
figure. Move the tap on LI M or M turn and 
see if the noise figure improves (after returning 
the coil). If it does, move it another % turn, 
etc., until the best noise figure is reached. If 
it does not improve when it is moved in one 
direction, move it in the other direction and 
repeat the above steps. Now repeak L3 to 
give the flattest response over the full 5 me. 
It should be possible to get a flat response 
within a few db over the 5 megacycles of the 
band. Without the use of a noise generator it 
should be possible to get a noise figure of 5 
or 6 db. This can be improved greatly by the 
careful use of a noise generator. 

The results obtained from this converter 
were better than expected. The sensitivity is 
excellent and the level of images is so low that 
it is almost impossible to detect them. The 
number of spurious responses is lower than any 
134 meter converter that I have heard. The 
converter costs less than any of the popular 
kits and the performance is hard to equal. 
Perhaps something like this will help to build 
interest in the 134 meter band and prove that 
it is as good as two meters. 

. . . WA21NM 


RF Controlled Break-in System 


Possibly many other CW operators as the 
author have searched in vain for a clean simple 
method of blanking their receiver to achieve 
break-in operation. The usual scheme involves 
a noisy click producing relay following the key 
which shorts the receiving antenna and/or re¬ 
duces the receiver gain. The ideal scheme, how¬ 
ever blanks the receiver only when there is rf 
on the transmitting antenna, thus serving also 
as part of the push-to-talk operation of the 
station. The “RF Controlled Break-in Switch” 


presented in this article meets exactly these 
goals with the minimum of cost and complexity. 

The ‘switch’ is nothing more than a simple 
receiver except that instead of driving ear¬ 
phones, the “receiver” closes a relay. The 
‘switch’ can be enclosed in a 3 x 4 x 5 in. box 
with a short whip antenna protruding and 
placed at a convenient place behind the re¬ 
ceiver. 

The LCa circuit can be designed for band 
switching (see Handbook; Misc. Data: cap, 
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ind, freq. chart). However in this case the 
‘switch* was designed for 40 meters exclusively. 
Once the LCs circuit is tuned for the middle of 
the band, it is not necessary to retune to each 
transmitting frequency due to the high im¬ 
pedance of L. 

If another general purpose transistor T is 
used (such as 2N34, CK722) or a relay other 
than the one used here, the value of Ri might 
require change in order to drop the idling cur¬ 
rent of T below the holding current of the re¬ 
lay. (The relay used was found to close at .6 
ma. and release at .2 ma. and so Ri was ad¬ 


justed to give an idling current of .1 ma.). 
The resistor R? serves as a sensitivity control 
to conserve battery drain; its position depends 
on the distance between the transmitter and 
the ‘switch.* Above all note: not every relay 
will work; only those with closing current of 
,4-.6 ma. will do the job. 

The large electrolytic Cs serves to hold down 
the relay during the transmission of CW char¬ 
acters and can be adjusted to the operator's 
CW speed by the formula: “Holding time in 
seconds = resistance of relay in ohms X ca¬ 
pacitance of C 3 in farads.** The contacts of the 
relay can be used to short the receiving an¬ 
tenna and/or cut the gain of the receiver (see 
Handbook: Keying and Break-in). 

A 3 ft. piece of bus wire was used as an 
antenna although a nearby screen or a few 
turns around the coax feed line of the trans¬ 
mitting antenna would suffice. With the bus 
wire antenna it was found that the ‘switch* 
would operate at a distance of 85 ft. from the 

tl'flTIQTYlittAT' 

. . . Charles R. MacCluer W8MQW 



NTSC Signa 

for ham TV 


Richard Taylor K2HQY 
308 Stratford Road 
Brooklyn 18, New York 


Many hams seem to be taking the opinion 
that the easiest approach to Ham TV is by 
means of free-running oscillators and simple 
non-interlaced signals. While these methods 
will give quite good results the standard NTSC 
(National Television Systems Committee) TV 
signal is, in this ham's opinion, infinitely su¬ 
perior, just as easy to use and not at all diffi¬ 
cult to understand if you take it step by step. 
Let’s look at a simple NTSC-type signal and 
then see how to make use of it. 

Let’s start at the very beginning. By this 
time, most hams should be aware that in the 
TV camera light variations in the photographed 
scene are changed to similar electrical varia¬ 
tions. Even if you think this process is pure 
sorcery, realizing this you’ve got a good start. 
Now how to use this mystical signal? Television 
receivers, like most machines are quite moronic 
and unless you tell them what to do at regular 
intervals they are no use at all. You have to 


supply some form of control. This is where the 
sync and blanking signals you’ve undoubtedly 
heard about come in. They act as policemen 
who give the recalcitrant set a good swift kick 
at appropriate times and in appropriate places 
to keep it in line. By combining the camera sig- 
nal (called the video signal) and the sync and 
blanking signals we get a composite signal 
which can be fed to the set. It would, of course, 
be possible to transmit and receive each of 
these signals separately, but that would be kind 
of expensive wouldn’t it? Hence the combined 
signal; it acts as its own policeman. 

Let’s go back to the camera again and build 
up our composite signal piece by piece. The 
process begins when the camera dismembers 
the scene into a series of horizontal lines which 
are then transmitted in time sequence, that is, 
one right after the other. Let’s look at a typical 
TV scene (Fig. 1). Not so typical you say, 
well maybe not, but it will serve for our pur- 
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pose. Let’s assume for simplicity that we will 
only use ten horizontal scanning lines. Starting 
from the upper left hand comer the camera 
scans to the right and down—but much faster 
to the right than down. Like Fig. 2(a). The 
signal from this scan is shown just below it in 
Fig. 2(b). The positive pulse corresponds to 
the white portion of the picture. The two levels 
are labeled as shown. At this point it is neces¬ 
sary to inform our imbecilic receiver that 
something new is going to happen. First we 
turn off the electron beam by mixing in a 
blanking signal which drives the signal into 
the so called “blacker-than black” region. 
This video plus blanking combination is com¬ 
monly called a non-composite signal. The 
signal now looks like Fig. 3. With the electron 
beam safely off and out of the way we kick 
the horizontal oscillator once to make the spot 
scoot back across the screen to the left so it 
can start another line. Sync is added in Fig. 4. 
This new pulse is your horizontal sync pulse 
and is somewhat narrower than the blanking 


pulse so that we can be sure the electron beam 
is off all the while, and for some time after 
the horizontal oscillator has gone through its 
retrace act. We are now free to begin line 
two—see Fig. 5. Notice that the position of 
the “white” pulse has moved slightly to the 
left during the second scan. This is because 
the white line in the scene was reached by the 
scanning beam sooner in the second line than 
it did in line one. At the end of this line we 
add in the usual sync and blanking pulses. 
Those little “shelves” just to the left and right 
of the sync pulse, incidentally, are called the 
“front porch” and the “back porch” of the 
signal. (Fig. 6). The back porch is usually 
slightly larger (longer in time) than the front 
porch. 

This same process now repeats itself ten 
times, each time the position of the “white” 
pulse moving slightly to the left until, in the 
tenth line, it is residing all the way to the 
left of the scanned line. 

Like an English bicycle, this process has 


FANTASTIC VALUE IN 
CLOSED CIRCUIT TV 

BRAND NEW-COMPLETE SYSTEM SHOWN 
LOW-LOW §495.00 1 Complete system with all tubes.—» 

wired and tested. Less Yidicon and L«*n>-witli schematics (connecting 

ca hi c* and plugs onls—supplied hut not assembled ) 

ONLY $849.50— < Complete system with test > idicon, lens, and 

assembled cables, schematics, wired and tested. 

Approx. 1/10 mfg. sug. resale price 

El A Standards of 525 lines, 60 Fields, 30 Frames and 
2:1 interlace;—Aspect Ratio 7:3—Capable of 700 lines 
Horizontal resolution and 350 Lines Vertical* 

Write* for Catalog #1273 "How to Build a Low Cost TV Camera." Industrial 
and Broadcast Cameras and equipment, miscellaneous accessories, lenses, tripods, 
etc. only 50^. 


pr 1H 



Camera — 4 tubes & vid 

Confrol Monitor — 12 tubes & 21DAP4 

Power Supply — ll tubes & transistor — 
3L5kc crystal controlled oscillator. 


DENSON ELECTRONICS CORP., Box 85, Rockville, Conn., TR 5-5198 
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three speeds. The scanning beam runs across 
the screen at a moderate rate, scoots back 
across the screen during retrace at a tremend¬ 
ous rate, all the while creeping down vertically. 

We have reached another critical point in 
our scanning process. It is time to move the 
scanning beam back up to the upper left hand 
corner of the screen. So, just as we added a 
horizontal sync pulse to make the beam 
retrace horizontally we now add a vertical 
sync pulse to make it move back vertically. 
As usual, we begin with a blanking signal to 
cut the picture tube off, called "vertical blank¬ 
ing”. See Fig. 7. You will notice that these 
pulses are quite a bit longer than the horizontal 
pulses. The vertical retrace rate, being quite 
turtle-like compared to the others, takes a 
time equal to quite a few horizontal scanning 
lines. And what is the horizontal oscillator 
going to do all this time? Take off on it’s own 
if we don’t keep it in check. So we firmly 
apply control by modifying the vertical blank¬ 
ing and sync pulses by placing horizontal sync 
on top of vertical blanking and “ser rating” the 
vertical sync pulse. Let’s say it takes four 
horizontal lines for the vertical retrace to take 
place. Our composite pulse would then look 
like Fig. 8. Notice that horizontal oscillator 
is keyed (caused to retrace) on the trailing 
edge (the right hand edge, the one later in 
time) of the serrations. The reason for this is 
that it is a negative going pulse which oper¬ 
ates the oscillator. The scanning beam moves 
up the screen about like Fig. 9. 

So we have come round robin. Having re¬ 
turned to the top of the screen the whole 
sequence can begin again. Here we have one 
kind of composite signal but you wouldn’t 
want to use it would you? After all, with only 
ten scanning lines the picture would be fairly 



R®- t MCSiftT 

horrible. We say it would have poor vertical 
resolution. That is, if you were photographing 
a geometrical pattern of horizontal lines the 
greatest number of lines you could photograph 
would be ten, one for each scanning line. This 
is pretty poor. We see from this that our 
vertical resolution (the ability to resolve details 
which are horizontal) is highly dependent on 
the number of scanning lines used. The greater 
the number of scanning lines, the greater the 
vertical resolution and the better the picture. 
Horizontal resolution, on the other hand, is 
independent of the number of scanning lines 
used and depends on the frequency response 
of the system (How high a frequency can it 
pass? how narrow a pulse?). These names may 
seem backwards to you. If they do just re¬ 
member that horizontal resolution is connected 
with the horizontal scanning operation and 
vertical resolution is connected with scanning 
in the vertical direction. Resolution is common¬ 
ly measured in the number of lines (horizontal 
or vertical) that are clearly defined on the 
face of the monitor when viewing a test 
pattern. Two numbers specify the system. 
One for horizontal and one for vertical. 

Let’s talk about another problem. How 

many pictures are you going to present each 

second? Have you ever watched home movies? 

*• 

Did you notice anything that is not present 
in a theater presentation? The home movies 
probably had quite a flicker in them. Right? 
Your eye can remember that still picture 
for only so long before it fades. If the next 
picture doesn’t come up fast enough a flicker 
will be produced. The eyes can be fooled 
though. By turning the light source on and 
off, say twice for each frame the eye will be 
fooled into thinking that twice as many pictures 
are being shown and the light source appears 
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constant. Something similar to this is done 

in TV. 

The scanning process proceeds as before un¬ 
til we get to the middle of the tenth line. At this 
point the beam is blanked out and vertical re¬ 
trace is initiated. Retrace now follows a new 
path, returning the beam to the upper left hand 
corner of the screen. When the scan for the 
next field is begun the beam remains blanked 
out until it reaches the center of the screen. 
At this point it comes on and the video is 
presented on the screen. Beginning the retrace 
at the middle of the last scan of the previous 
field has the effect of returning the scanning 
beam to a point slightly higher than it was 
at the start of the first field. The distance of 
vertical retrace is the same for each field but 
when retrace is begun early the beam does not 
get as far down the screen as it had the previ¬ 
ous scan, so it ends up higher. The distance 
that it is higher is equal to one-half the distance 
between successive scanning lines of the same 
field. Because of this the scanning lines for 
the new field fall in between those of the old 
one. This is called interlaced scanning. Con¬ 
fused? Go back and read it again and think 
about it awhile—eventuallv it will make sense. 
Have a look at Fig. 10 to see how the two 
fields fit together. In the American standard 
system, each field consists of 262 % lines; two 
fields making a frame. The field rate being 60 
cps (which is fast) eliminates flicker and the 
262/2 lines per field reduces the bandwidth 
required by a factor of two over that which 
would be required for a 60 cycle 525 line 
system with no loss of quality. Ingenious, huh? 
Our ten line composite signal now appears 
as shown in Fig. 11. 

Now this is starting to look like those pic¬ 
tures you’ve seen of the composite TV signal 
in textbooks. There is just one more kind of 
pulse we must add in order for it to corre¬ 
spond directly. These are the so called equal¬ 
izing pulses, or equalizers (shown dotted in 
Fig. 11). These are very narrow pulses which 
come at twice the horizontal scanning rate and 
so, fit midway between the horizontal sync 
pulses on the vertical blanking pulse (this is 
the only place they appear). My simple system 
(which is obviously not very practical) has 
room for only lour equalizers but the standard 
American system uses 12 or 13, depending on 
which field you look at. The mechanism by 
which these equalizers operate won’t be talked 

about here. Suffice to sav that they serve to 

* * 

insure stable interlace. They make sure the 
two fields fit together exactly. One other thing 
you will find in the NTSC signal that is absent 
here is the presence of a number of otherwise 



A NEW OMNI-DIRECTIONAL 
50 me. and 144 me. 
GAIN ANTENNA SYSTEM 
ON A TEN FOOT MAST 


AMATEUR • CIVIL DEFENSE 
EMERGENCIES 

6 METERS—50 me. 

Stacked Turnstiles up to 
2 db Gain.* 

Horizontally Polarized in a \ ^ v - 

360 Pattern. s' 

2 METERS—144 me. 

Stacked "Big Wheel" up to 
3.5 db Gain.* 

Horizontally Polarized in a 
360 Pattern. 

* Reference Dipole / \ 

Single Units Available C *1 3 

Turnstiles [1 

6 Meter—49 me. to 50 me. 

Model ATS-50; $15.95 net 
10 Meter—27 me. to 31 me. T V 

Model ATS-28; $18.95 net % 

Stacking Kits for Above: 

6 METER 

ATS-50SK; $3.00 net 

10 METER 

ATS-28SK; $3.00 net 

2 Meter BIG WHEELS 
Single 

ABW-144; $12.95 net 
Two Stacked 
ABW-2-144; $29.65 net 

Four Stacked 

ABW-4-144; $62.75 net 


Illustration above 
shows the Cush 
Craft 6 & 2 Meter 
Base Station Package, 
This installation is 
Ideal for Amateur, 
Civil Defense or any 
Emergency Frequen¬ 
cy Net Control 
Stations. 


HALOS . for MOBILE UNITS 

Companion Antennas 
for Base Station 

Installations f ( 

2 METER-144 to 148 me. V ^ y X 

* Single Halo with Mast 

Model AM-2-M; $8.70 net ^- // 

* Stacked Halo with Mast | 

Model AM-22; $14.95 net ff 

6 METER-48 to 56 me. 

* Single Halo with Mast ' k, 

Model AM 6 M; $12.50 net IF 

TWO AND SIX METER DUAL f 
HALO WITH MAST. 

Model #AM-26; $17.45 net 


L SEE YOUR DISTRIBUTOR FOR MONEY SAVING 
"COMPLETE SYSTEM PACKAGE". INCLUDES 
DUAL STACKED TURNSTILES & BIG WHEELS 
PLUS DUAL HALO. ALL ANTENNAS ARE CUT 
TO YOUR FREQUENCY. 

OFFER ENDS FEB. 28, 1963 
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normal horizontal scanning lines that carry no 
video (called inactive lines). These follow both 
the vertical sync pulse and equalizers. These 
provide a kind of guard band to make sure the 
horizontal oscillator is operating stably before 
actually beginning the picture. 

So that’s the kind of signal that is used in 
broadcasting today. Amazing, isn’t it? That 
vertical sync pulse hardly looks like one pulse 
anymore. It’s there though, you just have to 
look for it. 

Now that the system is not a mystery any 
more let s apply it to ham TV. To be sure, you 
can’t be expected to buy a television sync 
generator (they run to four figures) but you 
sure can come by a used television set. We’re 


going to steal sync from a local TV station 
and let them worry about maintaining the 
quality of the pulses. 

Take a gander at Fig. 12 which is a block 
diagram of a system the author has been 
experimenting with. To get sync out of the 
set (and here I’m referring to the entire pulse 
train and not just horizontal or vertical sync) 
the audio stages were removed and replaced 
with a sync amplifier and output stage which 
would give about 4v into a 75 ohm load. This 
was done so RG-59/U could be used to feed 
the sync signal elsewhere. A 5FP7 was sub¬ 
stituted for the original 10BP4 and a photo¬ 
multiplier was mounted in front of the tube. 
The slide is placed on the face of the 5FP7. 
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Video from the photomultiplier is amplified 
and then mixed with sync from the TV set. 
Now it's not possible to get a good blanking 
signal from the sync separator in the set. While 
the absence of horizontal blanking caused little 
trouble, the absence of vertical blanking gave 
some beautiful retrace lines through the pic- 
ture. The blanking generator was constructed j 
to eliminate these lines. First the sync signal 
is fed through a three stage integrator as is 
found in most TV sets, the output pulse from 
the integrator is amplified and used to trigger 
a monostable multivibrator. Don't let that name 
scare you. This device just gives a nice square 
output pulse in return for each jagged one fed 
in. The pulse width was adjusted to blank 
the retrace lines over the entire screen. These 
three signals; video, sync and blanking are 
then mixed in a common resistor (a plate load 
in this case) and the composite signal fed to | 
an output stage which in turn feeds the moni-1 
tor, or ‘'jeep' as its sometimes called. The re-1 
suits so far have been quite good although a 
lot more has to be done before the scanner is 
airworthy. The interlace obtained is good. 

So there you have it. A way of getting good 
TV pictures on a ham type signal. The signal 
is non-standard due to the absence of horizontal 
blanking but it works quite nicely. That NTSC 
signal isn't so confusing after all is it? Now 
go have a look at a good book on television and 
see if the diagrams of the signal are still con¬ 
fusing. They shouldn't be. 

. . . K2HQY 
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This is the only book ever 
printed on the subject. It 
covers the subject like a 
blanket and tells far more 
than you could ever get 
from magazine articles and 
handbooks. It shows you 
how to put together a 
simple station for under $50 
which will put you on the 
air on Ham-TV. $3.00 
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MODEL 6-150 SIX METER 
TRANSMITTING CONVERTER 

Converts the 20 meter output of your SSB, AM or 
CW exciter to 6 meters. Power input to 8117 final; 
175 watts PEP on SSB, 165 watts CW, 90 watts 
linear AM. Resistive pi-pad permits operation with 
any 10 to 100 watt output VFO or crystal controlled 
exciter. Meter reads; PA grid, PA plate. Relative 
output. 50-70 ohm input and output. Quiet forced 
air cooling. Modernistic, recessed panel cabinet 
9"x 15"x 10 W. 

COMPLETE WITH BUILT-IN POWER 

SUPPLY, TUBES AND CRYSTAL...$299.95* 
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MODEL 2-150 TWO METER 
TRANSMITTING CONVERTER 

The MODEL 2-150 converts the 20 meter output of 
your SSB, AM or CW exciter to 2 meters. Resistive 
pi-pad permits operation with any 10 to 100 watt 
output exciter, either VFO or crystal controlled. 
Power input to 7854 final; 175 watts PEP on SSB, 
165 watts CW, 90 watts linear AM. Meter reads PA 
grid, PA plate. Relative output. 50-70 ohm input 
and output. Quiet forced air cooling. Modernistic, 
recessed panel grey cabinet, 9 / 'xl5 / 'x 1016". 

COMPLETE WITH BUILT-IN POWER 

SUPPLY, TUBES AND CRYSTAL.$329.95* 

*Slightly higher West of Rockies 
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World Radio Tech-Ceiver-6 


SIX METERS IS ONE of the finest mo¬ 
bile bands we have these days, particularly if 
you aren't planning to spend several hundred 
dollars in a sideband transceiver. It is virtually 
impossible to find a section of the country 
remote enough to be without contacts and the 
infrequency of band openings assures you of 
QRM free local contacts most of the time. 

Six meter mobile is not only one of the best 
bands for keeping in touch with the local gang, 
but if you do any traveling it is the finest for 
getting to know the bunch when you drive 
into a new town. 

Those of you contemplating six meter mo¬ 
bile operation would do well to take a careful 
look at the World Radio Labs Tech-Ceiver 
TC-6A. This transceiver sells for only $39.95 
in kit form less power supply and gives a lot 
for the little money it costs. WRL sells power 
supply kits to match the rig for $15.95 for the 
ac unit and $24.95 for the 12 vdc model just 
in case you don't have something satisfactory 
kicking around. 

The receiver is a superhet, which is remark¬ 
able at this price level. Naturally they have 
gotten it down to basics with one rf stage, an 
oscillator-mixer stage, a 2.1 me if stage and 
two audio stages. Diodes are used for second 
detector and noise limiter. The loud speaker is 
mounted right in the front panel. The receiver 
tunes from 49-54 me, and has a selectivity of 
20 kc at the 6 db points, which is ideal for 
mobile operation since it allows some flexibility 
in the tuning and is not as apt to bring about 
expensive car damage while you are attempt¬ 
ing to zero a signal into the receiver. 

The transmitter, which runs about five waits 
input and one watt out, utilizes a 6CX8 triode- 
pentode tube. One great benefit of this trans¬ 
mitter is its use of the inexpensive 8 me 


crystals. The oscillator triples the crystal fre¬ 
quency and feeds it into the pentode half of 
the tube where it is doubled and presented to 
the antenna (SO-239) connector via a built-in 
push-to-talk operated transmit-receive relay. 
The two audio stages used in the receiver are 
switched over and used as a high gain mike 
preamplifier and plate modulator. 

The whole unit is quite small. As far as we 
know this is the smallest six meter transceiver 
on the market, measuring only 5" x 9M" x 6" 
and weighing in at 5M lbs. 

The unit provided us for test was assembled 
and wired in one evening following the almost 
exasperatingly simple instructions in the 50 
page instruction book. Not only were all the 
parts there, but they all worked! We hooked 
the rig to a test power supply and fired it into 
the five element beam up on the chimney and 
practically had to beat calling stations off with 
a stick. Even way up here in the remote wilder¬ 
ness of New Hampshire this little old one watt 
output was attracting attention. All the reports 
were the same: good signal, good modulation. 
There was a dismaying lack of difference be¬ 
tween the sensitivity of the receiver and the 
home station converter-communications receiv¬ 
er setup. We did beat it on selectivity, though 
this didn't make a lot of difference most of 
the time. 

OK, it works in the home shack . . . how 
will it do in the car? We decided to mount it 
in the VW station wagon, which presented 
some problems due to its six voltishness. This 
took some digging into the junk box. Down 
deep we came across a Kupfrian transistorized 
supply which was small enough to fit in one 
hand and worked from six volts! 

The Kupfrian supply was screwed to the 
bottom of the rig and the rig mounted under 
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the dash. I suppose there is no use in revealing 
the little turmoils that plagued us before every¬ 
thing was working smoothly. Much of it was 
our own fault. For instance the first mounting 
place looked fine and seemed just right. The 
only trouble was that vou smashed vour 
knuckle on the rig whenever you shifted into 
first gear. It was a little trouble to mount there 
and we tried to make do with a handy supply 
of Band-Aids. As more and more cripples re¬ 
ported back from trips to the post office every 
day we decided to move the rig. 

Then there was the little matter of the high 
pitched whine in the receiver from the supply. 
Hmmm, no filter . . . what do you know! We 
should have solved this one on the workbench 
instead of under the dash for fellows get to 
acting funny when they have been upside 
down for an hour or two and the blood has 
drained down into the head cavity. 

Someone could have warned us about the 
six meter output of the VW engine too. I think 
it has more output than the rig. We put 
Sprague condensers in everything but the gas 
line and got the noise down to an acceptable 
level. 

First we tested the unit by talking to it from 
the home station while someone was out for 
mail or food. This was easy for in a small town 
like this everything is almost within shouting 
distance. We then peaked up the rig as best 
as we could and headed for our little nearby 
mountain top: Pack Monadnock, just 3.5 miles 
down the road and 2600 feet high. Up there 
we ran into QRM, There were stations on all 
over southern New Hampshire and we could 
hear them right down through Massachusetts 
into northern Connecticut. The band was real¬ 
ly quite crowded and we had a fine time work¬ 
ing one station after another until way after- 
midnight. We’ve been up there a few times 
since and the response is always the same: 
lots of contacts. 

Though we really haven’t had time, we’ve 
kind of looked the Tech-Ceiver over rather 
carefully to see what we could do in the way 
of modification. About the only change we 
would make would be to add a separate os¬ 
cillator stage in there somewhere and change 
the present one over to a doubler, allowing us 
to run straight through in the final. This would 
be mostly just for something to do for we never 
have had much trouble as a result of the low 
power output of the rig . . . but then we’ve 
never tried to use it for DX’ing during a band 
opening. 

Taken as it is, this is an excellent low cost, 
small, portable, six meter transceiver which 
easily mounts in anv car and turns in a cred- 

«r * 

itable performance. 



SATURN 6 


the original 

HALO 

Saturn 6 Antenna only. $11.95 

Saturn 6 plus mast & 

bumper mount.$16.95 

HI-PAR Products Co. 

FITCHBURG, MASSACHUSETTS 



Long John 
for Six Meters 


* * * # 


$3495 


FEATURES 

Designed for maximum forward gain. 

Gamma Match for co~ax feeder. 

Finest grade aluminum tubing. 

Exceptionally strong since there are no drilled 
holes. 

All aluminum construction eliminates electrolysis. 
Entire beam and supports can be grounded for 
lightning protection. 


We are proud of this new long John Antenna. We've 
tried to put in every feature you could want. The re¬ 
sult is a reasonable cost high gain beam which can 
easily be put up and which will stay there practically 
forever. It has a wide enough lobe so you aon't have 
to swing it around all the time, yet gives you tre¬ 
mendous gain where you want it. 
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Fast Bandswitching 
Linear Amplifier 


Paul Barton W6JAT 


Photos: Ernie Peterson W6NNS 


The main “claim to fame” of this amplifier 
is its ability to switch bands quickly. It can be 
switched to another band ready to go on the air 
as quickly as you can turn the knob to the de¬ 
sired band. 

This amplifier was built by “Buddy” Alver- 
naz, W6DMN, who sees with his fingers, to 
demonstrate Jennings Radios special kilowatt 
bandswitching assembly. It is currently being 
service tested in Buddy’s ham shack. 


The Jennings Radio RX-274 band switch as¬ 
sembly is housed in a cast aluminum housing, 
visible against the panel behind the ten-fifteen 
meter tank coil, in Fig. 1, and the partially 
completed chassis, Fig. 2. Two Jennings Radio 
UCSL-500 type vacuum capacitors are mount¬ 
ed on the housing for the input and output 
capacitors of a PI net. For each band, each 
vacuum capacitor can be preset to any de¬ 
sired setting with an alien wrench through the 



Fig I. The 3-1000 Z amplifier could be built from this photograph. The band switch assembly 
is visible against the panel. 
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"THE 


SIX" XMTR CONVERTER_ 

_WORKS LIKE A CHARM!" 

In North Dakota, South Dakota, See It At The John Iverson 

Company, Minot, North Dakota 

Continental Electronics, P. 0. Box 16, Sumter, S. C. 


ONLY 

$0095 


front panel. The alien wrench adjusts a set 
screw which raises or lowers a cam which de¬ 
termines the setting of the capacitor. 

A sliding progressive-shorting tap switch is 
mounted on the housing to switch the tank 
coils and to add more output capacity at the 
lower frequency bands. Vacuum capacitors 
have been used for this purpose due to their 
excellent current carrying capabilities. 

There is also an auxilliary switch that can be 
used for bandswitching other stages (probably 
through relays), or for pilot lights, or what 
have you. 

These two slide switches and the cam actions 
are ganged and set up for five bands. 

Turn to the desired band, initially tune up 
the amplifier for that band, and thereafter when 
you turn to that band it will be perfectly pre¬ 
tuned. The re-setability of this arrangement is 
excellent. 

The grounded grid-driven cathode circuit is 
used for greater simplicity and stability. No 
neutralization is needed on any band. 

A tuned grid (or cathode) circuit is always 
recommended but has been omitted here for 
simpler band switching. In its place a 6X4— 
visible in Fig. 3 has been connected to the 
cathodes to load the positive half cycle of ex¬ 
citation when the linear amplifier is non-con¬ 
ducting. This keeps the load on the exciter 


reasonably symmetrical. A SSB-100F drives 
this amplifier to full output with ample excita¬ 
tion margin. 

The B & W FC-30 filament choke (Fig. 3) 
is a natural for this application, though a home¬ 
made choke can be made that works very well. 
Ten turns of #10 cotton enameled wire wound 
on a broom handle then the broom handle re¬ 
moved, for each leg of the filament, works fine. 

It is important to maintain the filament volt- 



Fig 2. Partially completed chassis showing band- 
switch. Close inspection will show the grid bi¬ 
pass from each grid pin to the chassis. 
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Fig 3. Sub chassis view. All parts were mounted 
& wired by W6DMN. 


age at the proper level, so a Powerstat Type 10 
and filament volt meter is installed, (Fig. 3), 
On initial operation, an accurate laboratory 
meter should be connected directly across the 
tube filament terminals and the powerstat 
brought up to 7.5 volts on the accurate meter. 
Then note the reading of the panel filament 
meter that is connected across the filament 
transformer. After that the filaments may be 
adjusted by reference to the panel meter. 

The grid metering circuit was lifted verba turn 
from a pamphlet by Bill Orr W6SAI, Eimac. It 


works fine. Each of the three grid terminals 
are bypassed to ground through a .01 disk ca¬ 
pacitor and a 3.3 ohm resistor. As the grids are 
tied together internally, the three 3.3 ohm re¬ 
sistors are in parallel also. This gives 1.1 ohms 
of grid leak. A half ampere of grid current 
across this 1.1 ohm grid leak will give .55 volts. 
So connect a .55 volt dc voltmeter across the 
grid leak and call it a half ampere meter. Use 
any available, low range milliamp meter and 
put enough resistance in series with it to make 
a .55 volt meter. For instance if a 5 ma meter 
is available (which could then be read as a 
0-500 ma), 110 ohms in series with the 5 ma 
meter (assuming negligible meter resistance), 
would make the 5 ma meter read full scale 
when .55 volts was impressed. Precision meter¬ 
ing at this point is unnecessary, so precision 
calculations or resistors or meters is also un¬ 
necessary. 260 ma of grid current at full load 
and drive is normal. 

The grid terminals are bypassed with a .01 
disk cap above the chassis, to get as close to 
the grid as possible. This can be seen by very 
close inspection of the picture of the incom¬ 
plete rig showing the tube socket mounted 
(and bypassed) and the RX274 band switch¬ 
ing unit. (Fig. 3) 

A 4-1000 A tube works in this linear ampli- 


YEAR-END CLEARANCE!! 

Yes, we’re overstocked... Buy at reduced prices while they last. 

USED EQUIPMENT SPECIALS 


Hallicrafters SX-I0I receiver $189 


RME 4350 receiver. 129 

RME 6900 receiver. 229 


Johnson Ranger w/o keying 

modif. or p-t-t... 

Johnson Viking II transmitter 
Heath DX-100 transmitter. . 
Heath Mohawk receiver. . . . 

Liberal Terms 

HENRY 

11240 W. Olympic Blvd. 

Los Angeles 64, Calif. 
BRadshaw 2-0861 


Heath Comanche receiver. . $89 

Heath Cheyenne transmitter 89 
Morrow MBR-5 receiver.... 89 

Morrow MB-560 transmitter. 119 

Morrow Falcon receiver. ... 69 

Gonset Comm. III-6 meter. . 169 

Eimac PMR-6. 49 


RADIO 

931 N. Euclid Ave. 

Anaheim, California 
PRospect 2-9200 


169 
129 
109 

209 Eimac AF-67 
Trade-ins accepted 


84 


90 day warranty 
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fier with no changes except that the three grid 
terminals should be tied together at the socket 
to make the grid metering circuit read properly. 

It is important to use a tube socket that puts 
no strain on the glass seals around the tube 
pins. The Eimac SK 510 is recommended. The 
Eimac SK 500 socket, which is the older cast 
aluminum, air system socket has been reported 
to put too much strain on the 3-1000Z. 

The cooling fan is a PAMOTOR^-Axial Fan 
Model 1000, made in West Germany and is ex¬ 
ceptionally smooth. (Fig. 3) It is rated at 125 
CFM. The sheet metal adapter from the blower 
to the bottom of the tube socket would not 
work until vanes were installed inside to pre¬ 
vent the air from cavitating. Then the air came 
through very well. 

Pressurizing the chassis is simpler but less 
efficient. Also, this arrangement soon blows the 
chassis full of dirt. 

The switching arrangement is simple and 
safe. A line cord comes into the amplifier chas¬ 
sis and goes through a 20 amp fuse and a mas¬ 
ter toggle switch. This switch carries the line 
current for the entire rig, including the power 
supply. When this switch is first thrown, it 
only turns on the fan. When the fan gets up 
to speed, it actuates an air micro-switch—ac¬ 
tuated from a vane in the air stream. The air 
micro switch then turns on the filaments. Loss 
of air turns off the filaments. 

The plate switching uses a single pole dou¬ 
ble throw toggle switch, and takes its power 
after the air switch. So loss of air will also turn 
off the plate power. The double throw plate 
switch energizes a green pilot light in the off 

* PAMOTOR, Inc., 322 Seventh St., San Francisco 3 , 
California 

[Turn to page 58] 


FANTASTIC SALE 


New. tested and guaranteed chassis complete with tubes, transis¬ 
tors and crystals only $8 each ppd. Take your pick. #1 5W 27me 
CB transmitter. ~2 5W 50me “hara" transmitter. £3 lOOmw 
2?me transistorised CB transmitter. #4~~-27mc crystal controlled 
converter for broadcast band radios. #5—50mc crystal controlled 
converter for broadcast band radios. £6 TXS type noise limiter 
and squelch. £7 27mc signal booster amplifier. 

Quantity is very limitel—order today. 

VANGUARD ELECTRONIC LABS Dept. H-13 

190-48 99th Ave. Hollis 23, Now York 



EASY TO LEARN CODE 

Learn to increase speed with an 
Insinictograph—the Code teacher that takes 
the place of an operator-instructor and enables 
anyone to master code without further assist¬ 
ance. Available tapes from beginners alphabet 
to typical messages on all subjects. Speed 
range 5 to 40 WPM. Always ready—no QBM. 
Thousands have “acquired the code*' with the 
Instaictograph System. Write today for con¬ 
venient rental or ptirclm.se plans. 

INSTRUCTOGRAPH COMPANY 
4713 SHERIDAN ROAD. CHICAGO 40. ILL. 
4700 Crenshaw Blvd.. Los Anaeles 43. Calif. 


GENERALIZE YOURSELF! 

LEARN RADIO CODE 

The EASY WAY 




\ No Books To Read—No Visual 
\ Gimmicks To Distract You. Just 
\ listen and laarn 

\ Based on modern ptyaholt«l*al 

\ techniques — This eeurse will take 
vou beyond f3 w.p.m. la 

LESS THAN H THE TIME 
Available also on magnetic tape 
**.93 See Your Dealer Nowl 


Album Contains CBCII AH 
Three 12" IP's fcrOlLUli 

Hr. nmnanc 

^ Instruction iltuUlilla 


2769 CAROLINA 
REDWOOD CITY, CALIF. 



ANTENNAS IN 






6 & 2 Meter 
Model No A 62 
Amateur Net A 62 $33 00 
Stacking Kit AS 62 $2.19 



Patents allowed 

and pending 
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ON 6 METERS 

Full 4 Elements 
1 — Folded Dipole 

1 — Reflector 

2 — Directors 


See your FINCO Distributor 

or write for Catalog 20-226 


The Only Single Feed Line 

6 and 2 METER 

COMBINATION YAGI ANTENNA 

another first from FIN CO 

ON 2 METERS 

18 Elements 

1 — Folded Dipole Plus 
Special Phasing Stub 
1 — 3 Element Colmear Reflector 
4 — 3 Element Colmear Directors 


Fig 4. The silicon diode rectifier system is com- THE FINNEY COMPANY 

parable in cost to the thermionic system and Dept, 20 Bedford. Ohio 

saves space, heat and switching. . 
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James L Weeks, W6FNG 
P. O, Box 307 
Wrightwood, California 


A Review 


The PMR-8 


THE LAST FEW YEARS have seen 
several entries into what I will call the com¬ 
pact-receiver market. Notably among these 
entries were the PMR-series by Multi-Elmae, 
the KE-93 by Automation Electronics and the 
G-66 series by Gonset. However, the Multi- 
Elmae people are still marketing their line 
now represented by the PMR-8. Vital statistics 
—4‘%"h, 7'\v, ll"d @ 814 lbs. 



Our New Model 1062 

for 6 & 2 Meters 


This new model will give up to 500 watts AM & 
GW linear, up to 1000 watts pep on 6 & 2 with 
a 7034 final. 60 C.F.P.M, blower. Requires ap¬ 
proximately 5 watts drive on 6 & 2. Voltage re¬ 
quired-plate 800 to 2000 at 250 ma, screen 300 
volts, bias—50 volts. 

Price—$199.95 less power supply. 

Power supply $119.95 
Both only $319.90 




73 t Hwy. 35 
Eatontown, N. J. 
(201) 542-0840 


There lias and I guess always will be a re¬ 
quirement in my ham operations for a receiver 
that is small enough to put in a suitcase for a 
trip yet be usable on a field day excursion in 
the car or can double in the home shack with 
performance equal to a ' big set/' And, last 
but not least, it has to fit my budget of around 
$200.00. My old KE-93* filled that bill, but 
in a moment of financial greed, I disposed of 
it. I still had the need; so I looked around and 
settled on the PMR-8. I am so pleased with it 
that I want to pass the good word along. 

Band coverage is 80, 40, 20, 15, 10 and 6 
plus the broadcast band. Dual conversion is 
employed. The 1st if operates at 2238 ke, the 
2nd if at 262 kc. Because of physical limita¬ 
tions and for reasons of pure economics, the 
band-pass width or selectivity of the if8 is 
limited to a fixed 3 kc—i.e. the selectivity is 
6 db down at dfc 3 kc. The bandwidth is a 
compromise between reasonably good audio 
quality and selectivity acceptable for average 
band conditions. Skirt selectivity (or cut-off) 
is exceptionally good, which compensates in 
some measure for lack of a more narrow and 
controllable bandwidth. 

After a nominal warm-up period, the drift 
factor was excellent, even without a regulated 
B t supply to the hf oscillator. Mechanical 
stability is truly outstanding. One can literally 
drop the receiver from a height of several 
inches above the table top without even a 
flutter on the pitch of a CW signal. 

I primarily use the set for CW. The avc 
action on GW is just right. It is fast enough 
to adequately block the receiver so as to give 
me a good monitor copy of my own sending 
without cracked ear drums; yet it (the avc) 
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HARMONIC/TVI 

PROBLEMS??? 


does not introduce objectionable lag so as to 
seriously distort the characters. For mobile CW 
operation, the bfo is quite good as an auxiliary 
tuning function for keeping the signal peaked. 


The mechanical-electrical layout is such as 
to permit neat, rigid point-to-point wiring. 
There are no stray or haywire leads, which Is 
unfortunately a too-often-noted trademark of 
receivers in this price category. The various 


switches, condensers, coils, etc. are of top- 
quality grade. Components are unusually ac¬ 
cessible for servicing and circuit tracing, not¬ 


withstanding the compact geometry of the 


receiver. 


Operation of the filaments on 12 or 6 volts 
(ae or de) can be had by optional strapping 
of the connections on the Jones-type power 

Plug- 

While designed primarily for 250/105* volts 
plate voltage, I obtained good results by run¬ 
ning everything on as low as 90 volts. An 
external “S” meter can be tied into the same 
Jones plug. The “S’” meter will have to be 
fabricated by the individual as it is not avail- 
able as a manufacturer’s item. However, suf¬ 
ficient data is contained in the instruction 
manual for “rolling your own/" 

The Operating Manual is generally good. 
Data on alignment could be easily understood 
and handled by the most rank novice. Circuit 
diagrams are better than average from the 
standpoint of readability. There are two full- 
page drawings showing identification and lay¬ 
out of every major component of hardware 
both on top and underneath the chassis. 

The receiver requires (which I like) an out¬ 
board power supply. As I stated earlier, plate 
voltages are not critical. If you purchase the 
M-1070 power supply, which is a companion 
supply for the associated AF-68 transmitter, 
then you also have a supply for your receiver. 
But for the receiver alone, you can build a 
perfectly adequate supply for less than $10.00. 

I must point out that performance on 8 
meters is surprisingly good for a receiver not 
designed for VIIF operation. If you like 6 
meters for general utility, it does a commend¬ 
able job. 

Now, does the set have any deficiencies? 
Yes, but they are not serious. Ease in SSB 
tuning could be immeasureahly enhanced by 
replacing the main tuning shaft with a plane¬ 
tary reduction drive-shaft. Such an arrange¬ 
ment would give the receiver really good SSB 
handling even under mobile operation with 
one hand on the steering wheel and one hand 
on the dial knob. The bfo vernier control while 
handy in SSB tuning does not entirely com¬ 
pensate for a better degree of vernier control 




6 METERS 

TVS ABLE LOW-PASS MAVERICK 

The only low-pass filter designed expressly for 6 meters. 
With 9 individually shielded sections and 5 stages tun¬ 
able forming a composit filter of unequaled performance. 
1 DB loss. Handles 400 watts PI. 35 DB rejection. Size 
5" by 2 H by 3". AMATEUR NET $16.95 

MAVERICK II WITH POWER MONITOR 
Same as above but with 6 meter power indicator cali¬ 
brated in watts output. Indicator Size 4 M by 4" by 4^". 
Slant Face* Reads 0-50. 0-400 watts. 

AMATEUR NET $34.95 

2 METERS 

BASP-PASS MODEL BP-144 

A narrow band-pass filter with 6 me pass band and 146 
me center frequency. 1 DB insertion loss. 35 DB atten¬ 
uation of harmonics. Handles up to 185 watts PI, 

Size 4" by 2 s i" by 2^”. AMATEUR NET $11.85 


MODEL EH 10 

Five separate filters housed in one package and selected 
by a front panel switch. Each filter is tuned for maximum 
attenuation of the second harmonic for that particular 
band. Attenuation — 35 DB. Handles up to 1 kw. Size 
5" by 6" by 4”. AMATEUR NET $24.75 


Write for complete brochures. See your local dealer. 
Manufacturers of the finest UHF TV Converter 


G/W/I 


NSTRUMENTS, INC 



DEPOT SQUARE h 
DIVISION STREET 
SOMERVILLE. N.J. 
TEL: 722-6311 
AREA CODE 201 



FM MOBILE EQUIPMENT 



Motorola T44A-6 

6-12V—450MC 

$49.50 



Motorolo FMTRU-41V 
6 V—150MC $39.50 
12V—150MC $44.50 
Strip 

Transmitter $10,00 


FM SURPLUS SALES COMPANY 


1100 Tremont St., Roxbury 20, Mass. 
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needed on the main tuning knob. I would 
also replace the output transformer with one 
having a 500 to 1000 ohms output winding. 
I use headphones exclusively of the 2000 
ohms impedance variety. The receiver develops 
all sorts of audio, but the bulk of it (the audio) 
flows to ground through a 6.3 ohms resistor 
that is connected across the phones and the 
3.2 ohms secondary of the output transformer. 
All of this comes about when you plug your 
phones in. If you use a speaker or low im¬ 
pedance phones, then there is more than ample 


audio volume. But me, I like to have the old 
“cans” rattle loud and clear! 

In summation—for the money involved, you 
get operating features and quality of construc¬ 
tion generally found only in receivers costing 
considerably more. And, if youll make the 
two changes I just suggested, I would stack 
it up against anything up to twice its cost. 

. . . W6FNG 

•June ’60 CQ, KE-93 Review, J. L. Weeks. 

: U65 volts is fur the hf/bfo oscillators, screens, etc. 
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I ransistorized 
Audio 
Frequency 
Meter 


David Cabaniss W1TUW 
22 Matthews Street 
Terryviile, Connecticut 

Here is a simple piece of gear that will be a and photograph should provide the builder 
worthwhile addition to any amateur's line of with all of the information necessary to con¬ 
test equipment. The various applications of an struct a unit similar to that of the author's, 
audio frequency meter are numerous and there- Parts layout is absolutely non-critical, and a 
fore will not be covered in this write-up. Those large quantity of the required components may 
interested in constructing a simple and accurate be found in the well-stocked junk box. Briefly, 
audio frequency meter will find this outline here is how the circuit operates, 
very helpful. The circuit diagram, parts list, An ac voltage of an unknown frequency is 
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applied across the 250 ohm input potentiometer 
(Level Control), and then applied to a filter 
circuit, which is designed to cut off at about 
7000 cps. At the same time, this ac input volt¬ 
age is rectified by diode D-l, and applied to the 
Level Indicator meter, M-L The purpose of the 
Level Control and Level Meter, M-l, is to in¬ 
sure that the input voltage is at a sufficient 
level to drive the first transistor amplifier-clip¬ 
per stage to saturation prior to taking any fre¬ 
quency readings with meter M-2. The 5K ohm 
potentiometer in series with the ac signal to 
meter M-l is set to keep the meter “on scale/* 
In the author’s unit, with the 5K ohm level pot 
at M resistance, and the 250 ohm Level Control 
at the full clockwise position, an input voltage 
of .2 v ac was required to drive the first tran¬ 
sistor amplifier-clipper stage into saturation. 
The input Level Meter, M-l, at .2 v ac input, 
read 300 microamperes on the unit shown in 
the photograph. (This is only a reference read¬ 
ing, which depends upon the setting of the 5K 
ohm Level Meter potentiometer.) In other 
words, any reading of 300 microamperes or 
better will indicate that the input ac voltage is 
at a sufficient level to take an accurate fre¬ 
quency reading with M-2. 

With a sufficient level of ac voltage applied 
to the filter circuit (on the base of Ql.), the 
filter will pass all frequencies below 7000 cps 
(approximately) on to the base of Ql. The 
Zener diode on the collector of Ql prevents any 
dc voltage variations in the power supply from 
effecting the operation of Ql. With a 6 v Zener 
diode on the collector of Ql, the IK ohm power 
supply potentiometer should be set so that the 
potentiometer arm reads about -8 volts dc to 
ground. 

The clipped ac signal is then passed to a 
pulse counting circuit, consisting of a .1 mfd 
capacitor, a 1N34A diode, and the “range” po¬ 
tentiometers and resistors connected to the 
base of Q2, the meter amplifier transistor. The 
four IK ohm potentiometers connected to the 
switch are the range potentiometers, and are 


set up for 0-50, 0-500, 0-1000, and 0-5000 
cps. The 5K ohm potentiometer at the base of 
Q2 is a coarse adjustment affecting all ranges. 
Three of the four ranges can be set by WWV, 
with the tones of 440 and 600 cps. The 0-50 
cps range can be set up with an accurate af 
generator. 

Transistor Q2 has the calibrated frequency 
meter, M-2, in series with its collector circuit. 
The frequency of the pulses applied to the 
base of Q2 will be indicated on meter M-2. 

The scale for meter M-2 should be made as 
linear as possible. The scale for meter M-l is 
not critical. Only one point on the scale need 
be marked—the point at which the level of in¬ 
put voltage no longer effects the reading of 
meter M-2. 

The preceding circuit description may give 
you some ideas of your own. Refinements are 
always possible. Good luck, and I hope you are 
as pleased with your new piece of gear as I am 
with mine! 

. . . W1TUW 

PARTS LIST 

(3) 500 mfd, 12V capacitors 

(1) .25 mfd, 200V capacitor 

(2) .1 mfd, 200V capacitors 
(2) .001 mfd, 200V capacitors 

(1) 20 mfd, 12V capacitor 

(2) IK, 1W resistors 
(1) IK, 2W resistor 

(1) 8.2KK, % W resistor 
(1) 470 ohm, *4W resistor 
(1) lOK, *4W resistor 
(1) 2-7K, y A W resistor 
(1) 4.7K, J4W resistor 

(1) 47K, J4W resistor 

(5) IK, 2W potentiometers 

(2) 5K, 2W potentiometers 

(1) 250 ohm, 2W potentiometers 

(2) GE 320-H diodes 
(1) 1N34A diode 

(1) 6V Zener diode 

(2) 2N1374 transistors 
(2) O-l ma meters 

(1) Transformer, 115V pri, 10-12V Secondary 

(1) 115V pitot light assembly and bulb 

(1) 2A fuse and holder 

(1) SPST Toggle Switch, 115V 5A 

(1) Line Cord and Plug 

(1) Jones, 4-Terminal Strip 

(1) Bud Cabinet, 12 x 7 x 6 

Assortment of nuts, bolts, grommets, washers, component 
mounting boards and terminal strips, hookup wire, etc* 


Tale of a Dark Night 

Walter Mull W3MFA 


I T was indeed a wild night. Such a night 
as was made to order for the commission 
of foul deeds. Ragged, low hanging clouds, 
urged on by a moaning wind alternately hid 
and revealed a moon that, discouraged by the 
night, was already setting. In the distance, a 
dog feeling the eeriness of the night, howled 
forlornly. The few people hardy or foolhardy, 


enough to be out on such a night hurried along 
bent against the wind. High on the hill that 
rose just outside the village a single light 
glittered from the window of the lonely old 
house. The house where local legend main¬ 
tained, murder had once been committed. It 
was to learn more about this legendary house 
and its solitary occupant that had brought me 
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to the village. 

No one really knew the strange, dark man 
who lived in the tottering ruin. He rarely 
showed himself by day. Excej^t for the aura 
of evil that seemed to surround him he might 
have been an object of pity. On his infrequent 
appearances he engaged in conversation with 
no one nor bothered to answer those who 
spoke to him. Always the single light shone 
from the barren window until far into the 
night. 

I pondered these things in my mind as I 
stood now at the foot of the weed choked path 
that wound from the road toward the drooping 
porch. I hardly knew what real reasons 
brought me to this lonely place. Ever since 
I had first heard of the oddly unorthodox man 
I had been driven by an almost un-natural 
urge to find out more about him. There was 
a rustling sound in the weeds behind me. 
I whirled about in time to glimpse a fright¬ 
ened rabbit dash for deeper cover. Slowly the 
feeling of stark terror faded and my pounding 
pulse returned to near normal. I began to 
ascend the path toward the dark, forbidding 
bulk of the house. At last I stood just below 
the porch. 

As I cautiously stepped on each of the half 
dozen sagging treads of the steps it seemed 
that each one creaked more loudly than the 
other. Fortunately the banging of a shutter 
that swung back and forth in the wind masked 
the sound. 

I stood, now, on the porch. Although the 
night was cold, my palms were wet. I was 
conscious of the brassy taste of fear in my 
mouth. The lone lighted window looked out 
upon the porch but the dozen or so feet to 
it from where I stood seemed as many miles. 
I began to ease slowly across to where I 
could see into the room being extremely care¬ 
ful not to make any noise that might give 
away my presence to the man in the house. 
Suddenly I was frozen in my tracks by a 
shout of wild, demoniac laughter. My, by now 
completely disorganized, mind conjured up 
visions of unspeakable violence. Of bodies be¬ 
ing hacked to pieces by some deranged fiend, 

I don't know how long I stood there poised 
for retreat yet drawn by a sense of macabre 
curiosity. At last, screwing my courage up, 
I resumed my slow progress toward the win¬ 
dow. One more step and my view into the 
room would be unobstructed. Now-! 

Dante, with all his imaginative powers, 
could not have painted with words such a 
scene of wild disorder. The room was barren 
of furnishings except for two tables and two 
chairs. It was evident that the man lived al- 



This six position antenna transfer switch 
will handle 1000 watts up to 150 me. with 
negligible loss and almost no SWR change. 


Coax Switch if 335 IP6T ...$12.95 

Including all hardware, escutcheon plate with pro¬ 
vision for erasable markings and knob. 



SINGLE POLE DOUBLE THROW 


Coaxial Switch otherwise same as above for an¬ 
tenna switching, dummy load testing, transmitter 
switching, receiver switching, etc. $341. $11.45 



COAXIAL TRANSFER SWITCH #336 


For switching a power amplifier in and out between 
an exciter and the antenna. Otherwise the same 
as the above. $11.45 
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ways on the edge of starvation. On the one 
table that stood across the room was a loaf 
of dried up bread, an opened can of some sort 
of concoction and a bottle partly filled with 
an amber colored liquid. On the table at 
which the cavernous figure of the man sat 
was a typewriter and a strange looking black 
box from which dangled a profusion of wires. 
Beside the typewriter was a pile of what 
seemed to be manuscripts each with an edi¬ 
tors rejection slip pinned to it. Scattered 
about the room in complete disorder were 
what must have been dozens of black boxes 
much like the one on the table. 

As I stared transfixed, the man rose from the 
table. Grasping one of the boxes he began to 


attack it with a pair of diagonal pliers, pulling 
wires, tubes, resistors arid capacitors from it. 
Again came that peal of wild laughter. 

When the box had been reduced to junk 
the man’s rage seemed to abate. He seated 
himself at the typewriter and began to labo¬ 
riously peck out a few lines of print. I inched 
closer to the window. I could almost make out 
the words on the paper. Closer, yet closer. 
Only now was the mystery cleared up. The 

first sentence was-To convert the BC 999 

transmitter to an all band double conversion 
receiver, first remove all wiring and compo¬ 
nents except the fuse holder in the upper left 
hand corner. 

. . . W3MFA 


SSB or AM 

at the turn of a switch 


I HAD BEEN working AM for many 
years and had made many delightful friend¬ 
ships and contacts throughout the world. 

Then something happened. 

Some of my regular contacts I never heard 
any more. Various of my friends went on to 
SSB and I missed the pleasure of my frequent 
QSOs. 

The world seemed to be divided into two. 
Those on SSB who seemed reluctant to work 
those on AM and those on AM, like myself, 
who experienced some difficulty in resolving 
the SSB. It seemed as though I was faced with 
a choice of abandoning many of my old friends 
and going on SSB, or losing many of my old 
friends when they went on SSB. 

I felt there must be a solution to this prob¬ 
lem. After all, when the Novice goes on phone 
he doesn’t throw away his key, or abandon his 
CW facilities. Why was it that those who had 
gone on SSB seemed to have lost the ability to 
communicate on AM? 

The problem worried me. 


Edgar Wagner G3BID 
5 S Ferncrcfi Avenue. 
London, N.W. 3. 

I scanned the advertisements to find a re¬ 
ceiver that would receive AM, SSB and CW 
equally well. This I found and as my old re¬ 
ceiver was not too good on SSB, I bought a 
new receiver and found that I could receive 
all three modes very well. 

I then searched the advertisements for a 
transmitter that would operate on SSB, AM 
or CW, but here I ran into trouble. There did 
not seem to be one. Those which were de¬ 
signed to transmit SSB would admittedly put 
out some sort of an AM signal but the final 
was always linear, the efficiency for AM was 
low, and the power also low in many cases. 
The AM was merelv SSB with a carrier in- 
serted, so I tried to design a transmitter where 
the final could be switched from linear to class 
“C* with plate and screen modulation, 

I was sure it could be done but it was too 
difficult for me. The change in the operating 
conditions of the final were too great to make 
this an easily switchable proposition. 

Yet, I did not want to lose my friends on 


INPUT TO 
UNEAR 



OUTPUT FROM 
SSB RIG 



OUTPUT FROM 
UNEAR 


ANT 



OUTPUT FROM 
CLASS “C“ 
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AM if I went to sideband. 

The problem remained, but then I remem¬ 
bered that I had a perfectly good AM rig. I 
could, of course, keep the AM rig and get 
a sideband rig as well, but this was clumsy. 
It took up a lot of space, and it meant keeping 
two rigs warmed up all the time, and even 
then it would have meant zero-ing and 2 VFOs 
every time if I was to make a quick switch 
from one to the other. 

It was at this stage that I realized that I had 
nearly found my solution. Every SSB rig which 
I have seen has CW facilities. Why not switch 
the SSB rig to CW and use that as an exciter 
to drive the old class “C” final plate and screen 
modulated? 

Here was my solution and as I imagine that 
most of the other people who are going side¬ 
band have got an AM rig, I thought they might 
be interested to do the same. 

All that is necessary is to arrange a switch 
so the output from the sideband rig can be 
switched either directly into the antenna or, 
when operating it as a CW exciter, into the 
input of the class “C” final, and, if you like, 
a further position of the switch could feed 
the output of the sideband rig into the linear 
final. 

Thus, with one switch one could have the 
choice of a low power SSB rig, a high power 


C URPLUS military transmitters were almost 
always designed for use with carbon micro¬ 
phones. These units have the advantages of 
rugged reliability, low impedance and high out¬ 
put with reasonable intelligibility. However, 
for many amateurs, reasonable intelligibility 


SSB rig using the linear, or full-blooded plate 
and screened modulated AM, using the old 
class “C” final and its modulator. 

All that remains is to ensure that the SSB 
rig does not overdrive the class “C” final as it 
will probably have far more output than is 
needed to drive the final. 

This can be done either by loading the Pi 
output of the SSB rig very lightly or, in most 
rigs, by reducing the carrier insertion to an 
appropriately low level. 

In my own case I am using a KW Viceroy. 
This can be switched so that I can either use 
the Viceroy barefoot straight into the antenna, 
or to drive the KW 500 linear final, or to drive 
the old class “C” final, plate and screen modu¬ 
lated. The switching is done as shown in Fig. 1 
—of course a high insulation ceramics switch 
must be used which must have low loss con¬ 
tacts. 

It is a complete joy to be able to tune over 
the band and go back to any station, be they 
operating SSB, AM, or CW, by merely the 
turn of a switch and not to have that horribly 
frustrated feeling when you hear a station on 
AM whom you are very anxious to work but 
who for one reason or another, possibly because 
his receiver is not capable of it, has difficulty in 
receiving sideband. 

... G3BID 


Roy E. Pafenberg W4WKM 
316 Stratford Avenue 
Fairfax, Virginia 

Photograph by: Morgan S. Gassman. Jr. 

is not good enough and the choice of a dynamic 
or crystal microphone is made for surplus con¬ 
versions. In this case, the usual course of action 
is to rip out the existing audio input circuitry 
and install a vacuum tube speech amplifier. 

The little device shown in the photographs is 
a much simpler answer to the problem and re¬ 
quires a lot less work. The output of a low im¬ 
pedance (50 ohm) dynamic microphone drives 
a single stage transistor amplifier which plugs 
into and is supplied power by a standard, posi¬ 
tive battery, carbon microphone circuit. The 
assembly is small enough to fit inside of many 
microphones, may be installed in the mike stand 
base or may be housed in a small metal case 
inserted in the mike cable. While the unit may 
be installed in the equipment, this would re¬ 
quire replacement of the mike jack since both 
leads of the microphone coil must be above 
ground. 

The diagram shows the simplicity of the 
amplifier-adaptor. High gain with low noise is 
achieved by operating a power type transistor 


Transistorized Dynamic 
Mike Adaptor 
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C.50 MFD, 15 WDC ELECTROLYTIC CAPACITOR 

M.LOW IMPEDANCE DYNAMIC MICROPHONE 

Q.PNP POWER TRANSISTOR (SEE TEXT) 

R. 1/2 WATT COMPOSITION RESISTOR (SEE TEXT) 

at low collector current. The characteristic low 
input and output impedances of the power 
type transistor are retained in this class of 
operation, making the circuit ideal for the task 
at hand. Those interested in pursuing the sub¬ 
ject further are referred to the short article, 
“Low Impedance Transistor Preamp/* by W. 
F. Jordan, which appeared on page 78 of the 
March 28, 1958 issue of ELECTRONICS. 

Almost any power transistor may be used in 
this circuit. Install the transistor of your 
choice and clip in a 25,000 ohm variable resistor 
in lieu of “R”. Connect the microphone, plug 
into the transmitter mike jack and adjust “R” 
for maximum gain consistent with low distor¬ 
tion and noise. Measure this resistance and in¬ 
stall the nearest stock value 14 watt resistor. 
This value will probably be in the vicinity of 
10,000 ohms. 


Performance of the unit is remarkably good. 
Tests were conducted using a Turner Model 999 
50 ohm dynamic mike. The circuit was 
terminated in the microphone input of an 
AN/ARC-2 Transmitter-Receiver which is con¬ 
sidered more or less typical of surplus equip¬ 
ment. Numerous types of 1 ampere and up, 
PNP power transistors were tested with con¬ 
sistently good results. The 2N538 transistor 
shown in the photograph was used because it 
was the smallest power type transistor on 
hand. This unit gives substantially higher out¬ 
put than the old reliable T-17 microphone. 

There are other applications of this circuit 
which have not been explored. A negative bat¬ 
tery microphone circuit, though virtually un¬ 
known in surplus equipment, would permit the 
transistor stage to be reversed, placing the 
emitter at ground potential. This would ground 
one side of the microphone coil, reducing hum 
and noise pickup. The same result could be 
obtained with the circuit shown if an NPN 
transistor were used. While scarce in the power 
types, these units are available. One further 
possibility lies in the use of this circuit with 
vacuum tube input amplifiers wdiich place the 
carbon mike in the cathode circuit of a triode. 

As pointed out, this circuit is ideal for use 
w r ith surplus equipment since no changes are 
required in the audio input stages. Also, the 
simplicity and low cost of this device make it 
very attractive for other applications. 

. , . W4WKM 
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A Practical 
Six Band 
Ground Plane 


James Young W6WAW 
1036 N. Stanley Ave. 
Los Angeles 46, Calif. 


The antenna described in the following 
article is unique in the fact that it operates 
with an SWR of under 2:1 on all amateur 
bands between 7 and 144 me* The basic 
principles of the multi-band ground plane 
antenna are not new, but it is felt that the 
extended frequency coverage (20 to 1 ratio) 
offered by this simple antenna will prove of 
interest to other amateurs faced with space 
limitations while desiring “all band” operation. 

Basically the antenna consists of a full 
sized wire element ground plane on the lowest 
frequency to be used, in this case 7 me. To 
this 7 me antenna have been added separate 
resonant radiating sections and radials for each 
successively higher frequency band. The entire 
antenna is then fed at a common point with a 


ARPROXWIATELY 
2* OVERLAP- WRAP 
WELL A NO VARNISH 



kvOF VENT PIPE 




5* SECTION OF 
I 1/4" 10 TV MAST 


.VENT PIPE CLAMP 


FIG I MAST CONSTRUCTION 


52-ohm coaxial transmission line (either RG- 
8/U or RG-58/U). 

A series of tests have been conducted over 
an extended period at W6WAW in which 
operation of the ground plane was compared 
with a multi-band doublet antenna approxi¬ 
mately 45 feet above ground. On the 7 me 
band reports from the East Coast began to 
show the ground plane's advantage from the 
lowered angle of radiation achieved, while 
reports from Africa, Asia and South America 
have shown a consistent 12 db (two “S” units) 
increase in signal strength over those obtained 
on the doublet. 

On VHF (50 and 144 me), comparison of 
the multi-band ground plane's operation with 
two conventional single band ground plane an¬ 
tennas at similar height have produced exactly 
the same reports at distances up to 150 miles, 
thus the advantage to the casual VHF operator 
is simply one of having a single antenna for 
“all band” operation. 

One note of caution should be observed 
however; as in any multi-band antenna system 
radiation of harmonics becomes a serious prob¬ 
lem, thus the use of an antenna coupler be¬ 
tween output of the transmitter and the feed 

line is mandatory in most cases on the lower 

*■ 

frequencies. For VHF operation this has not 
proven to be a problem however, and only the 
normal lowpass filter has been required at 
output of tire transmitter. 

Construction and erection of the antenna 
will take approximately 4 hours, and can 
normally be completed without assistance un¬ 
less you are mounting it on the roof, where a 
second set of hands are invaluable. 

First, perform an inspection tour of the roof 
as this is the best spot for installation, although 
the antenna should work equally well at 
ground level provided the surrounding area 
is reasonably clear of obstructions. Look for 
a vent pipe, or similar spot for attachment of 
the base section. This is not critical in regards 
to load strength, as very little actual weight 
is applied to the mounting. The vent pipe 
(or similar support) should be approximately 
centered on the roof for ease in running the 
three sets of radials. The mast (Fig. 1) con¬ 
sists of three sections. The bottom section is 
a 5-foot length of lM-inch ID galvanized TV 
mast. The center section is a 20-foot length 
of lM-ineh fir “full-round” closet pole, while 
the top section is a 15-foot bamboo fishing pole. 

Securely lash the fishing pole to one end of 
the “full-round,” allowing approximately 30 
inches overlap. Wire may be used for this, or 
heavydutv fish-line, however if the latter is 
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• Mobile, Portable, or Fixed Station information 

• ASK THE HAM WHO OWNS ONE 
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Now in Production 


$275 


Swan Engineering Company 


OCEANSIDE, 

CALIFORNIA 


used it would be wise to coat the joint heavily 
with spar varnish. In turn, insert the other end 
of the “full-round” into the flared end of the 
TV mast section. Now screw in three eye-bolts, 
120 degrees apart, at the junction of the fishing 
pole and the “full-round” for the top guys 
(Fig. 2). A second set of three eye-bolts 
should also be positioned 120 degrees apart 
approximately at the mid-point of the “full- 



A * 35’ C * 13* 

B * 32’ D-10* 


round.” 

The radiating sections, plus three sets of 
radials are cut from a single 100-foot section 
of 4-wire TV rotator cable (Fig. 3). Exact 
length of these sections will be dependent 
upon what portion of the bands you wish to 
operate in, however they may be easily com¬ 
puted from the standard ground plane formula; 
length = 234/f (me) for the radiating section, 
and; length = 240/f (me) for the radials. 
Typical element lengths are given in Table 1 
for the prototype antenna constructed, and 
these should suffice in most cases. The com¬ 
pleted antenna exhibits an SWR of less than 
2;1 over 200 kes at 7 me, and less than 1.5:1 
over 300 kes at 14 me. On all higher frequen¬ 
cies vou can cut for the center of the band 
0' 

and still be under 1.5:1 over the entire band. 

Attach a stand-off insulator to the “full- 
round” at the junction with the TV mast 
section, and place a water-pipe ground clamp 
directly below the insulator, screwing down 
tightly until it bites the support. 

After cutting the 4-wires of the radiating 

TABLE 1 

Element 7 me 14 me 21 me 28 me 50 me 144 me 


FIG 3 CUTTING DETAIL 


Vertical 

32' 6" 

16' 6" 

1 1'0" 

<N 

** 

00 

54" 

18 

Horizontal 

32' 8" 

16' 8" 

11'2" 

8' 4" 

56" 

19 
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section for 7, 14, 21 and 28 me, as shown in 
Fig. 3, strip back the insulation at the common 
end and twist all 4 wires together. Install a 
lug at this point and solder. Tape each spot 
where a particular radiating section ends and 
attach the lug to the stand-off insulator. 

Now cut the three sets of radials from the 
remainder of the rotator cable and prepare the 
same way as the radiating section. These are 
identical to the radiating section, except being 
slightly longer. The 50 and 144 me radiating 
sections and radials are then made from 2-wire 
scrap left over. Fasten a strain insulator to the 
end of each 7 me radial and attach a sufficient 
length of clothesline guy to permit the radials 
to be tied off. 

Attach the 50 and 144 me radiating section 
to the stand-off insulator in the same manner 
as that for the lower frequencies, and tape 
both radiating sections to the “full-round” 
approximately 8 inches above the insulator. 
Stretch the complete radiating section along 
the mast and tape securely every 36 inches. 
If the radiating section is longer than the mast, 
spiral wind the tape until it fits. This should 
not affect operating unless you wind the turns 
too close together. 

Attach the two sets of guys (clothesline 


works fine) and secure a vent pipe clamp to 
the bottom of the TV mast section. Now comes 
the job; Doni try this alone if the wind is 
blowing . . . Roughly tie down the top guys 
and walk the mast upright, slipping the clamp 
over the vent pipe. It should hold fairly steady 
while you secure the remaining guys. Once 
this is completed the worst is over. 

Attach all three sets of radials to the watei 
pipe ground clamp on the TV mast section 
and run them out approximately 120 degrees 
apart. The radials should slope if possible but 
this is not absolutely necessary. Tape the 50 
and 144 me radials to the lower frequency 
radials and erection of the antenna is complete. 

Solder a lug to the inner conductor of the 
coaxial feed line and attach to the radiating 
section at the stand-off insulator. Similarly, 
solder a lug to the shield braid and attach to 
the water pipe grounp clamp. Length of the 
feed line between the transmitter and antenna 
is not critical, however in some cases the SWR 
may be lowered by a bit of “pruning.” 

Total cost of the complete antenna (exclu¬ 
sive of the coaxial transmission line) should 
run a bit under ten dollars, and that figures 
out to slightlv over a “buck and a half a band.” 

. . . W6WAW 
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75 Meter Mobile Transverter 


Bruce Goewey WA6FPG 
11931 S.E. Rainbow Drive 
Santa Ana, California 


Do you have a hankering for a really com¬ 
pact mobile rig? If so, and if you can get 
along with single-band AM operation, the 10- 
watt transverter described in this article may 
be exactly what you've been looking for. It 
offers ample power for most contacts, husky 
modulation, reception that is both sensitive 
and selective, and full push-to-talk operating 
convenience. Yet its cabinet measures only 3" 
high, 5" deep and 7” wide. This size is made 
feasible by external mounting of tubes, crystals 
a i \ d mod illation Iran sf or mer. 

The transverter illustrated and described 
was designed for the 75 meter phone band 
because this band, in the opinion of the author, 
is the best for all-round mobile operations in 
the southern California area. With appropriate 
inductance modifications, however, the trans¬ 
verter should be equally effective on 40, 20, 
15 or 10 meters. 

Design features of the transverter are cab 
dilated to simplify “under way” operating pro¬ 
cedures. Push-to-talk relay switching of B + 
and antenna circuits provides basic operating 


convenience. Multiple crystal switching per¬ 
mits quick transmitter frequency selection. A 
front panel switch permits instant selection of 
either broadcast band reception or transverter 
operation in conjunction with a companion 
automobile radio. It also provides a “calibrate” 
position for spot tuning the transmitter fre¬ 
quency on the automobile radio. 

Externally-adjustable slug-tuned coils in the 
transmitter and converter circuits permit peak¬ 
ing of tuned circuits after automobile installa¬ 
tion. An externally-accessible fuse protects the 
entire transverter circuit and permits disabling 
the circuit to discourage tampering if your car 
must be left unlocked in a parking lot. 

Power Supply 

Power supply requirements are very modest 
The described transverter is being fully 
powered bv a Heathkit GP-11 mobile vibrator 
power supply that is tapped into the 12 volt 
electrical system of a Fiat 600. This powei 
supply draws 3 amperes at its full rated output 
of 250 volts and 100 ma, which happens to 
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perfectly match the B+ requirements of the 
transmitter section. The converter section draws 
only 20 ma. 

Measuring only 4%” high, 4/s" deep and 
6 ) 2 " wide, the GP-11 will be found as easy to 

mount in vour automobile as the transverter. 

¥ 

The power circuit of the transverter is 
arranged so that it may be connected to operate 
from either an ac or dc supply. The circuit 
diagram shows proper connections for the one 
or the other. 

It will be noted that 12 volts of dc must 
be available for operation of the push-to-talk 
relay when an ac supply is used. For initial 
tune-up, testing and operating, the author 
powered the transverter directly from a Gonset 
G-76 ac supply, which has a 12 volt dc output 
for relay operation in addition to 12 volts of 
ac for filament power. 

If 12 volt dc is not available from your ac 
power supply, batteries will suffice for limited 
operations. The current drain of the relay is 
approximately 120 ma. 

Alternatively, manual closing of the relay 
contacts, while bothersome, will at least permit 
transmitter tune-up and testing. There is no 
problem with converter tune-up in this regard. 


of course, since the relay coil draws no power 
in the receive mode. 

For 6 volt operation, tube filaments are 
wired as shown in the 6 volt filament section 
of the circuit diagram. Also, the relay must 
have a 6 volt coil; or, alternatively, a 62 ohm 1 
watt dropping resistor in series with a 12 volt 
coil. 

Otherwise, the power circuit of the trans¬ 
verter is the same for 6 volt operation as for 12 . 

Instructions for wiring the Heathkit GP -11 
mobile vibrator power supply for 6 volt oper¬ 
ation are contained in the construction manual 
supplied with that unit. 

Transmitter Section 

The transmitter section circuit is conven¬ 
tional. A 6AQ5A oscillator (V-l) provides 
about 4 ma of grid drive to the 6AQ5A power 
amplifier (V-2) under full load. With a full 
load, the combined plate and screen current of 
V-2 will be shown by the front panel meter to 
be approximately 50 ma. If a resonant dip is 
not obtainable during loading, extra capaci¬ 
tance at C-21 should be added. 

With short rf leads, wiring of the transmitter 
section is not critical. Self-oscillation of the final 
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may occur, however, if the cathode of V-2 is 
not tied to chassis ground as directly as pos¬ 
sible, A ground lug under the nearest socket 
retaining nut can be positioned so as to permit 
the socket cathode lug to be bent down and 
soldered almost directly to chassis ground. 
Also, grid and plate leads of V-2 should be 
kept separated as much as possible. 

L-l (as well as L-3, L-4, L-5 and L-6 in 
the converter section) were wound on slug- 
tuned forms, using the eut-and-try method in 
conjunction with a grid dip meter. If a grid 
dip meter is not available, manufactured coils 
such as those designated in the parts list will 
ensure required resonances. 

Modulator 

High level plate and screen modulation is 
achieved through use of a 6AQ5A (V-3) that 
is biased for Class A operation and driven by 
a push-to-talk high output carbon microphone. 
Voltage developed across R-8 provides the dc 
power required bv the microphone. 

Use of a carbon microphone eliminates the 
need for space- and power-consuming pre¬ 
amplifier and modulator driving stages. Also, 
a good quality carbon microphone provides 
excellent voice frequency M pu.nch” that is 
optimum for cutting through QRM and QRN 
during mobile operations. 

Converter Section 

The converter section is also conventional. 
The oscillator is crystal controlled at 2.9 me. 

«r 

Mixing with incoming signals between 3.8 me 
and 4.0 me, this oscillator frequency spreads 
the 75 meter phone band between 900 ke and 
1100 ke on an automobile radio, which func¬ 
tions as a tunable if amplifier for the converter 
output. 

Wiring of the converter section is not critical, 


hut, as in the case of the transmitter section, all 
leads carrying rf should be kept short. Use 
VHF wiring techniques and you’ll not go wrong. 

As with any converter, if a local broadcast 
station with considerable power is located 
between 900 and 1100 kc, some degree of 
feed-through of its signal at its normal position 
on the broadcast receiver dial may be experi¬ 
enced while the converter section is operating. 
A simple wave trap mounted between and 
below the antenna input and output jacks 
(as shown by “WT” on the layout diagram) 
will be effective to suppress the interference. 

Use a North Hills 64 to 105 uh slug-tuned 
coil (No. 120-G), or equivalent, with a 270 
mmfd mica capacitor parallel-connected at the 
lug end of the coil. Wire the trap in series 
with the lead running from S-2A to L-3. Tune 
by adjusting the coil slug until the offending 
broadcast feed-through signal is nulled. 

The maximum null point is very sharp, so it 
is best to visually adjust for it while feeding 
the output of the converter section into an 
S-meter equipped receiver that will tune the 
broadcast band. 

Construction of the transverter is simplified 
by the external mounting of tubes, crystals and 
modulation transformer. This arrangement per¬ 
mits a "straight-line” circuit layout for almost 
all rf components, and ensures low ambient 
temperatures, and thus long life, for all cabinet- 
enclosed components. 

A standard 3" by 5" by 7" aluminum chassis 
with bottom plate is used for the cabinet. 
Holes can be drilled, punched, filed to size, 
or “nibbled,” depending on the metal working 
tools you have on hand. 

The physical layout diagram shows the 
location of all mounted parts. Retaining screw 
holes for which dimensions are not given can 
best be located by using the component to be 
mounted as a template (tube sockets, meter, 
etc.). 

After all holes in the illustrated converter 
were finished, the cabinet was given two spray 
coats of charcoal gray wrinkle finish varnish 
(about 20 minutes between coats). The cabi¬ 
net was then placed in a kitchen oven. The 
baking heat was turned on full and the oven 
door was left in the ajar position to permit 
observation. After some 8 to 10 minutes, the 
varnish wrinkled. A minute or so later, the 
cabinet was removed and allowed to cool. The 
cabinet was safe to handle (carefully) at this 
point, but no furthre work was done on it for 
several hours to ensure that the wrinkle finish 
had dried to a point of maxim uni hardness. 

Decals on the front panel were positioned 
after all chassis-mounted components were in 
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SAVINGS ON NEW 
SEMICONDUCTORS ! ! 


NEW BASIC KIT 

TRANSISTORIZED 

ELECTRONIC IGNITION 


GENERAL PURPOSE PNP 
TRANSISTORS 




Only 

$ 7.99 



MADT Switches 

1‘iiiho type MADT tran- 
listoi s . . . micro alloy 
«UflTu|f?ii-base transistors 
iiscftiP in coinpu i or cir¬ 
cuits. Alpha cut-off tar-) 
ies from 30 me to 180 tnc; 
OT-MADT, 99f; 10 ® 

89c ea.; 100 ® 79c e*. 



Package TR-IGN-I 

2 ea 2X1555 transistor or equal 
2 ea 1X3038 zencr or equal 
I ea heat sink for above 
TR-IGN-1 .. ....... 


$7.99 


Pkg of 10 PNP junction transistors sim¬ 
ilar to GK 2X107. Hi-quality at low price- 
suitable for experimenters and hobbyists. 

DT-PNP-K ...10 for $2.49 

NPN TRANSISTORS 

Package of 5 NPN germanium transistors 
similar to 2X445 and 2N444 

DT-NPN-K ..5 for $2.49 


As described in "62" CAR 
REPAIR HANDBOOK 

Package TR-IGN-2 

1 ea 2X174 Transistor 

2 ea zener 30v- % watt 

1 ea rectifier 35 amp-200 piv 
1 ea heat sink for above 

TR-IGN-2 ... 


$7.99 


DOUBLE 

ANODE 

ZENERS 

Temperature 

Compensated 

DX 20 0.3 v 
zt20Cp Net 50c 


PNP AUDIO 
PWR TRANSISTORS 

A general replacement unit fur 
medium and low wattage appli¬ 
cations. 

Replacement for 2X155. 2X178. 
2N235. 2N242. etc. 

DTR-I.. 69# ea.; 10 @ 59d 
ea.; 100 @ 49<? ea. 

As above except for higher 
power applications. Similar to 
2X157 A. 2X17*»B* 2X257, 

2X301 A, 2X399, etc. 

DTR-2 79e ea.; 10 ® 69£ 
ea.; 100 @ 59e ea. 


ZENER VOLTAGE REGULATORS D T A I^cLr^ ER 

i watt 10% TRANSISTORS 

* * * *.V‘ J $1.70 High power audio transistor In 

k*- !f!En kr v) - *.- Xe£ h,35 1.70 a TO-3 case for use in power 

F!k- V S r 9 ..-.1.35 1.70 switching circuits, inverters and 

kk ,!!!!! F ? Ti .. Xci 1.35 1.70 ignition systems. Will handle 25 

DK-iOOO-2- <22 vi ....Net 1.35 1.70 amps collector current. 

20 % DISCOUNT lots of 100 per type DTR-3 $1.49; 10 @ $1.29 ea. 


a TO-3 case for use in power 
switching circuits, inverters and 
ignition systems. 55111 handle 25 


NOTE: All semiconductors listed above are new-clean! Fully guaranteed. Subject to your approval. 
AMERICAN MADE and individually tested to meet above ratings. 


SEND fO* F*B£ CATALOG 

Order Direct 
Shipped Prepaid 


kALCO ELECTRONICS 


21 SO. BROADWAY 
LAWRENCE, MASS. 


place. Despite the wrinkle finish, decals adhere 
satisfactorily. 

Tube sockets should be mounted so that pins 
L and 7 (1 and 9 in the case of V-5) face in 
the direction of the arrows shown on the lav- 
out diagram socket holes. Ground lugs should 
be mounted under socket retaining nuts as 
needed—that is, wherever placement will per¬ 
mit the shortest possible ground connections 
for associated components. 

Five terminal strips are used to facilitate 
placement of certain components. Mounting 

holes for these are indicated on the layout 

I . 1 Urpi"' I ” itrprt ^ » , rr "«1 . • 1 

i a gram by 1S-1, Lb-z, etc. I he terminal 
strips are used as follows: 

TS-1 (two lugs, one grounded): mounts 

li-8 and (-11; ties associated leads. 

TS-2 (four lugs, one grounded): mounts 

R-6 and C-7; ties RFC-1, RFC-2, RFC-3, R-2, 
R-5 and associated leads. 

TS-3 (two lugs, one grounded); mounts 

R-4; tics R-3 and associated lead to S-6A. 

TS-4 (two lugs, one grounded): ties R-13 
B+ input lead, and B+ lead to S-LC. 

TS-5 (two lugs, one grounded): ties C-12 
to ground and T-l primary lead to a lead that 
runs under the flange of the cabinet to J-3. 
Nori-rf carrying leads such as those for 


ALL BAND AMATEUR RADIO TRAP ANTENNAS! 




Reduces interference end 
Noise en All Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronger. 
Clearer en All Bands! 


For ALL Amateur Trans¬ 
mitters. Guaranteed for 
500 Watts Power for PI- 
Not or Link Direct Feed. 
Light, Neat, Weatherproof 


Complete at shown total length 102 ft. with 87 ft. of 72 ohm 
balanced feedline, lil-impact molded resonant traps. (Wt. 3 os. 
1" x 5" long). You just tune to desired band for beamlike re¬ 
sult*. Excellent for ALL world-wide short-wave receiver* and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS I NO EXTRA TUNERS OR GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Use at Inverted V for all band powar gain. NO 
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION! 

80-40-20-15-10 meter bands. Complete.....$14.03 

40-20-15-10 meter hands. 54-ft. ant. (best for w-w awl's) 13.9$ 
SEND ONLY $3.00 (cash, ck., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Free Information. 

Available only from: 

WFSTERN RADIO - Dept. A7-J - Kearney, Nebraska 





rfo* *7Ue eMoJHiiuach 


i \ * 

' will 

i * * ;i X<„ 5 


MATH 

The most amazingly 
simple process for 
really understanding 
the math that is 
needed for working 
with radio. Ohms 
Law; squares, roots 
and powers; fre¬ 
quency /meters; 
L/C; logs; slide 
rules; etc. 5(Jg 

Order from 73 
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fundamental frequency with a communications 

receiver, comparing the output with that of 

the second harmonic. The second harmonic 

should he noticeably weaker. 

* 

The pi-network tuning capacitors C-9 and 
G-10 are tuned in normal fashion to put the 
transmitter section on the air. Use of a dummy 
antenna is recommended (by the FCC) for 
initial tune-up and testing. 

CAR FRA VC 

“GRD“1 

HEATHKiT 
"8+’' > GP-M 
„ „ I TERMINALS 



filaments, switches, and so on, can be tucked 
away out of sight under the bottom flange of 
the cabinet. 

L-2 will be sufficiently self-supporting if its 
leads are wrapped and soldered tightly around 
the ends of %” lengths of bus bar. The un¬ 
soldered ends of the bus bars may then be 
soldered directly to terminal lugs on C-9 and 
C-10. 

It will be noted from the parts list that 
L-2 is used as is. There is no need to remove 
turns or otherwise modify the coil. 

The mounting bar shown in the photographs 
of the transverter is located at the center of 
gravity of the cabinet, thereby facilitating 
proper mounting. It measures %" by 9”, clear¬ 
ing all component mounting screws in the 
cabinet by a comfortable margin. 

As shown in the photographs, it is necessary 
to bend down one mounting flange of T-2 to 
permit it to be secured to the top surface of the 
cabinet. 

The two screws appearing farthest forward 
on the top of the cabinet in the front view 
photograph, incidentally, are merely hole plugs. 
The chassis used by the author originally 
mounted a home-brew power supply and the 
holes in question proved excess to transverter 
needs. 

Tuning Procedures 

Peaking of L-l prepares the transmitter 
section for on-the-air operation. Preferably, a 
crystal in the vicinity of 3.9 me should be used 
for this purpose, or a VFO tuned to this fre¬ 
quency. Place S-l in the '‘calibrate” position 
and switch S -6 to read final grid current. Then 
peak L-l. About 6 to 8 ma should be indicated 
by the meter. This will drop to 3 to 4 ma when 
the final is loaded. 

To ensure that L-l is in fact tuned to the 
75 meter phone band it is well to check the 


DC SUPPLY CONNECTIONS 



AC SUPPLY CONNECTORS i •» 

The first step in tuning the converter section 
is to adjust L -6 for proper oscillation action. 
The simplest way to do this is to tune a com¬ 
munications receiver to 2.9 me and adjust L -6 
until oscillation occurs. Adjust for peak out¬ 
put consistent with rapid starting of oscillation 
upon application of plate power. 

If a signal generator is available, set it for 
approximately 3.9 me. With a broadcast re¬ 
ceiver connected to the transverter, tune for 
the 3.9 me signal in the vicinity of 1000 kc 
on the broadcast receiver dial. Once tuned in, 
peak L-5 for maximum output. Then set C-13 
to half-capacitance and peak L-4. Once L-4 
is adjusted, C-13 may be used for subsequent 
antenna peaking. 

If test equipment is not available, the con¬ 
verter section can be satisfactorily tuned by 
using an on-the-air signal within the 75 meter 
phone band. Oscillator action will be evidenced 
by a rushing sound in the broadcast receiver 
as L -6 is tuned to resonance. Once oscillation 
has been achieved, look for a signal and then 
peak L- 6 , L-5 and L-4, as described above. 

An S-meter on the broadcast receiver will, of 
course, facilitate tune-up of the converter 
section irrespective of whether test equipment 
or an on-the-air signal is used. 

Parts List 

Ail fixed capacitors are disc ceramic except CM I and 
(M2, which are miniature electrolytics, and CM7 and 
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C-l9, which arc tubular ceramics 


All resistors are Yz watt unless otherwise indicated on 
circuit diagram 

C-9 —409 mmf variable, midget TRF type, with 9 rotor 
plates removed to reduce capacitance to about 190 
rnmt (Allied Radio 61 II 009) 

C-10*—409 mmf variable, midget TRF type (Allied Radio 
61 H 009) 

L-l —36*64 yh slug-tuned coil (North Hills 120-F) 

L-2 —Air wound coil, 32 turns per inch, % ,f diameter, 2" 
long (Miniductor 3008) 

L-3-.12 to 16 turns of No. 28 tl.c.c. wire at cold end of 

L-4 

L-4.3o-6 4 ah slug-tuned coil (North Hills 120-F) 

L~5.64-105 fLh slug-tuned coil (North Hills 120-G) 

L-6 —105-200 /ih slug-tuned coil (North Hilts 120-H) 

S-l—4 pole, 3 position, non-shorting, single gang rotary 

switch (Mallory 3243J) (one pole not used) 

S-2—12 volt DC, 3 pole, double throw relay switch (Potter 

& Brumfield KA14 D) 

S-3—2 pole, 3 position, non-shorting, single gang rotary 
switch ( ’Mallory 3243j) (one pole not used) 

S-4—Double pole, double throw toggle switch 
S-5-—Single pole, single throw toggle switch 
RFC-1, -2, -3—2.5 mil, 200 ma radio frequency choke 
(Miller 6302) 

RFC-4—10 mh, 125 ma radio frequency choke (National 
R-100U) 

T-l—Single button carbon microphone input transformer 
to push-pull grids, ratio 1:64 primary to secondary 
(stancor A-4742) (secondary center tap not used) 
T-2—14,000 ohm, 10 wait fixed impedance output trans¬ 
former (Stancor A-2312) (secondary not used) 

J-l, J-2 -Motorola-type auto radio jack 

J-3—Military-type jack for PL-68 plug (Little- Jax C-12B) 

. . . WA6FPG 


Transistor C P O 


Anthony Savicky W3JYL 

and 

Robert Buzzard W3RRV 



f ersatile • All-Purpose 

ROHN Crank-Up Towers are 
especially engineered for ama¬ 
teur and experimental use. They 
represent the finest, most prac¬ 
tical towers of their kind avail¬ 
able. ROHN Crank-Ups feature 
{I) construction of welded steel; 

(2) hot-dipped galvanizing 
after fabrication throughout; 

(3) special roller guides be¬ 
tween sections on SD & HD 
Series to eliminate friction for 
smooth raising and lowering. 
Also, ROHN towers assure uni¬ 
form structural strength re¬ 
gardless of tower extension 
from highest to lowest height! 
Available in 37', 54', 71', 88', 
105' and 122' heights. Prices 
start at less than $100. 


Superior Pesign 

CRANK-UP 


Also available are ROHN communication and micro- 
wave, TV reception, amateur radio and general purpose 
towers for all heights to 800'; telescoping masts and 
roof towers; and complete accessories including micro- 
wave passive reflectors and lighting equipment. 


Having helped a neighbor and several of 
the fellows that we work with get their Novice 
and Technician licenses, we decided to build 
something a bit different in the way of a 


WRITE FOR FREE LITERATURE AND 
FULL FACTS AS TO WHY ROHN 
CRANK-UPS ARE BEST! See for 
yourself before you buy. 


ROHN 


Manufacturing Company 


code practice oscillator, something small and 
compact. After trying several tube type os¬ 
cillators, we came up with a circuit that 
seems quite excellent. It has been put to good 
use by a half dozen persons who wanted to 
build one like it, so we thought the informa¬ 
tion might be worth passing along. 

The code practice oscillator is basically a 



P. O. Box 2000 • Peoria, Illinois 

“World's largest exclusive manufacturer of TV- 
Communication towers - Representatives world-wide 


SKYLANE QUADS 

"famous the world over!” 


$ 59.95 

Bamboo 


$ 99.95 


Three Bands 

40 m QUAD KITS AVAILABLE Fiberglass 

• HIGH F/B RATIO 

• VERY LOW SWR 

• HIGH CAIN 

• LOW Q - BROADLY TUNED 

• EASY TO MATCH 

• RUGGED CONSTRUCTION 
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transistorized free running multivibrator gen¬ 
erating a square wave signal at an audio fre¬ 
quency rate rather than the conventional audio 
sine wave oscillator that is normally used for 
code practice. The multivibrator produces a 
higher amplitude output than is ordinarily ob¬ 
tained from the same transistors generating a 
pure sine wave. The square wave signal has 
a higher harmonic content, resulting in a crisp 
tone very closely resembling the output of a 
communications receiver tuned to a good CW 
signal. 

The capacitance coupling between the two 
transistors cause them to alternately switch 
from a heavily conducting to a non-conducting 
state. Transistor Q1 going into conducting will 
cause Q2 to be cut off for a definite period of 
rime and vice-versa. The rate of switching 
(the multivibrator frequency) is determined 
by the resistance (20K) and capacitance (.05) 
of the circuit. The values given will cause the 


frequency to be in the proper audio range. 

The unit is housed in a 2&" x 2Jt" x 4" alum¬ 
inum mini-box. Two phone jacks are mounted 
on the box, one for the key and one for the 
headphones. The “chassis ’ is a terminal strip 
2" wide and with six sets of terminals. All the 
components were mounted and soldered. The 
two terminals on one end were bent in slight¬ 
ly to hold the battery in place. The “chassis” 
was mounted on W insulated stand-offs and 
then secured to the mini-box. An Eveready 
#504 (15 volts) was used three to four hours 
a day for a week and showed no appreciable 
drop in the volume. 

Rummaging around in the junk box, we 
came up with a small speaker with an output 
transformer which we hooked in place of the 
phones. The volume was enough for the unit 
to be used in a 9 x 12 room with five people 
copying code. 

. . . W3JYL h W3RRV 





Scott Norman K9PWI 
9900 S. Merrill Ave 
Chicaqo 17, lliinoii 


The Knight-Kit T-150 


a test report 


AT THE RISK OF HAVING the Hon. 
Ed. shake his old gray head in dismay over 
the corruption of the younger generation, 1 
must admit that the Knight T-150 transmitter 
kit appeared this summer just in time to cause 
me to shelve plans for a home brew 150 watt 
rig at K9PWT. Since the T-150 is a new piece 
of equipment and is not yet too widely known, 
I have prepared a table of condensed specifi¬ 
cations which appears elsewhere in this article. 

The rf circuitry begins with a 12BY7 in a 
Clapp YFO, developing output voltage across 
one of three tank circuits: 3.5 me (SOM), 
7 0 me (40-10M), or 8.3 me (6M). The next 


stage is a 6CL6 buffer which als o serves as a 

modified Pierce oscillator when crystal control 
is desired. In this case the 12BY7 is disabled 
and 3.5, 7.0, or 8.3 me crystals used. 

Next in line is a 7189 buffer/multiplier stage 
driving a pair of neutralized 6146 s in parallel. 
All rf stages are cathode keyed for CW opera¬ 
tion. A 2.2K bias resistor connected across the 
key jack keeps high voltage off the key termi¬ 
nals and allows current to flow during key-up 
periods, stabilizing the power supply. 

For phone work, audio voltage from a crys¬ 
tal or high-Z dynamic microphone is amplified 
by a 12AX7 and coupled to one grid of a 
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Your personal at¬ 
tention is a "must" 

at WRL. Our 18 hams 
are at your service 
day or nite. Write, 
phone, or wire. 



Leo I. Meyerson, W0GFQ 



rrrfm ... 


WRL’s DESKIT 


Htr f 1 Kjf S-|jp Designed especially for the ham ex- 
t v tAfiQt perimenter or for laboratory use. Slop- 

ing top, slide-out leaf. Built from %" 
Nova-Ply with wood Mosiac finish. Will hold 
over 500 lbs. Size; 49!4 M x 29%" x 31". Wt. 99 lbs. 


“MULTI-PAK” PSA-63 

Universal AC P.S. Silicon rectifiers. 
Dual HV 600V/300V @ 300Ma, 210V/. 
Max. F3ias 0-90VAC. (Also available 
customized at slightly higher price, T 
for Swan, -76, AF67/68, etc.) Wt. 

15 lbs. Kit $24.95 - Wired $39.95. 


PREAMPLIFIER DB-68 

Wired Preselector — 6-80 Meters. 6 

triode tube sections for average 24DB 
gain. Tunable, built-in 115VAC P.S., 
coax or twin lead, illuminated dial. 
6%x6-S/8x7!4". Sh. wt. 10 lbs. 1 yr. 
parts warranty. WRL Import. $3995 


* 24 ” 




WRITE FOR OUR FREE FLYER & LIST OF 
OVER 1,000 PIECES OF QUALITY RECON¬ 
DITIONED EQUIPMENT - TERMS - TRADES 


TECH-CEIVER 6A 

6 Meter Tran seei ver—Mobi Ie— Fi xed — 
Compact. Size; 5"H,9^"V/,6"D. SW. 
input with BMcxtals, PTT. Fic*c. 54uv, 
tunes 49-54 Me, AVC, AML, stable, 
selective, speaker. Wt. 9 lbs. Less 
P.S. Kit $39.95 






*39 



SS-3 “Q” MULTIPLIER 

| $1 C 95 Improve receiver performance. 

! * ** New and improved desiqn of 

SS-3 circuit with Ultra High "Q ,# coils. 
Selects the Signals you want and rejects 

undesired ones. Complete with 1 15 VAC "built-in" 
power supply. Use with any superhet having 455KC I.F. 
Plugs into Collins "S" line. Complete Kit. Wt. 6 lbs. 


WORLD RADIO LABORATORIES, Inc. 


3415 W. B'dway * Council Bluffs, la. 

Leo, sell me direct G Deskit O Q Multiplier G Preamp 
DB-68 O Multi-Pak P.S. □ Tech-Ceiver 6A □ Add 
to my Charg-A-Plan □ Check enclosed O Additional 
information on _ _FOB WRL 73-1 



Name — 
Address. 
City- 


Call 


.State 


6DR7 twin triode modulator. A portion of the 
cathode voltage of the second half of the latter 
tube is applied to the 6146 screens to provide 
screen modulation with a type of carrier con¬ 
trol. The operator at the other end of a QSO 
will report wide fluctuations in his S-meter 
reading, which is typical of eontrolled-carrier 
reception. 

The power supply employs two solid state 
diodes in a voltage doubler, thereby saving 
both space and filament power, and eliminat¬ 
ing a major source of heat. 

Inspecting the 36 page assembly and oper¬ 
ating manual, we find a page of illustrated 
soldering instructions and one of parts photo¬ 
graphs; these are especially valuable in the 
sorting of the various types of machine screws, 
solder lugs, etc. There is also a page contain¬ 
ing the resistor color code and photos of the 
common types of capacitors, and even a list 
of common CW abbreviations! Knight's usual 
enlarged assembly drawings are of course in¬ 
cluded. The schematic bound in the manual 
is 8)2 x 11 and perfectly legible. 

Evidence of the T-150's recent birth is pro¬ 
vided by three supplementary sheets included 
with our manual. Two of these are devoted to 
minor circuit changes (2 resistors have been 
changed in value—the new components are 




THREE IMPORTANT 
REASONS WHY 
YOU NEED THE 

NEW 1962 
WINTER 


cmibodjc 



Ml 


Foreign Listings 

• If your present CALLBOOK < AI > ou!side us -> 

is only a year old, over 20% $3.00 U-S. Listings 
of ~the llstlrTgi - have been (AH K and w calls) 

changed or added! $ 5.00 

• Over 13,000 new amateurs added since 
the Summer, 1962 issue—another major 
license increase! 

• Completely revised essential data—latest 
international prefixes, Q signals, postal 
info., airline distances, time chart, etc. 

Now on sale at your amateur equipment dealer; if not eonven* 
lenity located you may order by mail (please add 25 $ for mailing) 
from: 

RADIO AMATEUR CALLBOOK, INC. 

Dept. B, 4844 Fullerton Ave., Chicago 39, III. 
fWrite for illustrated brochure on exclusive 
W. WORLD ATLAS . . . DX GUIDE . . .SPECIAL FULL COLOR MAPS. 


JANUARY 1963 


49 



























RfftCvt REMOVE RAInT WHERE STRIP CONTACTS CAtINET 



packed with the kit) and supplementary tune- 
up instructions, while the third contains addi¬ 
tional comments on VFO alignment. To round 
out the manual we note three suggested meth¬ 
ods of VFO calibration, operating instructions, 
a resistance-check chart, trouble-shooting hints, 
a circuit summary, and a parts list. However, 
we noticed that the tuneup instructions (which 
will be covered in detail later) did not mention 
explicitly the plate meter indications to look 
for when using the type of controlled-car- 
rier/screen modulation employed in the T-150, 
Briefly, the story is this: while the final power 
input ratings are the same for both AM and 
GW, the AM rating refers to peak envelope 
power input 1 , which is not followed by the 
plate meter. Call the plate current when tuned 
up for maximum CW output I milliamps. 
Then on AM, the no-signal plate current is 
about J4I, and the meter should kick up on 
voice peaks to around %I. Any attempt to 
get more indicated power input by cranking 
up the gain control will only result in splatter 
as peak clipping sets in. Of course, an outboard 
clipper will help to raise the average modula¬ 
tion percentage. 

In addition, we should mention for the rec¬ 
ord one typographical error in the manual: 
page 9, 12th construction step—“S-1A” should 
instead read “S-1B.” 

Actual construction time was 20M hours, 
broken down roughly as follows: preliminary 
mechanical assembly—3 hrs.; wiring—16)4 hrs.; 
final wiring check—1 hr. VFO calibration took 
less than one additional hour. No effort was 
made to rush construction. Most of the follow¬ 
ing notes on construction were made while 
assembling the kit. 

The VFO tuned circuit components are 
mounted on a 2-piece subchassis for added 
rigidity and convenience in prewiring. The 
rotary switches used for band, xtal/VFO, and 
function switching are prewired before instal¬ 
lation in the chassis. Perhaps this technique 
could be extended to some of the tube sockets, 
as there are a few tight spots in the layout. 
A pencil-type iron is indispensable here. 

During the later stages of construction, 


L-shaped support brackets are temporarily 
screwed to the chassis to prevent damage to 
topside components when the transmitter is 
inverted for wiring. These are removed before 
installation in the cabinet. 

There exists the possibility of momentary 
confusion when it comes to the identification 
of the multiplier tank coils, two kinds of coil 
identification being employed in our kit (al¬ 
though the manual indicates that one or the 
other will be used exclusively in the future). 
The surest way to avoid trouble here, and the 
best advice for any kit builder, is simply read 
the entire manual and inspect the parts before 
starting construction . 

The only physical aspect of the transmitter 
in which I feel improvement could be made 
is the matter of rf shielding. The T-150, like 
its low-power predecessor the T-60 2 , employs 
a one-piece wraparound cabinet fastened to 
the rear chassis apron with self-tapping screws; 
these provide the only positive contact between 
the chassis/panel assembly and the cabinet. 
In our kit, normal production tolerances per¬ 
mitted a gap to exist between the top of the 
recessed panel and the top of the cabinet when 
the transmitter was assembled. This provided 
a fine unwanted slot antenna. The most direct 
way to remedy this is to use a strip of elec¬ 
tronic weatherstripping or aluminum angle 
stock placed so as to bear on the panel and 
cabinet after assembly, thus sealing the gap. 
See sketch. No TVI has been noticed with this 
seal. 0 

A welcome feature of the T-150 is the in¬ 
clusion of provisions for an external plate 
modulator for those wishing to realize maxi¬ 
mum output power. All necessary circuit con¬ 
nections are brought out to an octal socket at 
the rear of the chassis, and the manual in¬ 
cludes details of the hookup required. (Re¬ 
member to include the screen current if you 
use plate modulation). Similarly, an 11-pin 
socket provides switched 117 vac for an ex¬ 
ternal antenna relay, a pair of terminals for 
externally controlled transmit/receive switch¬ 
ing, and power connections. Voltages supplied 
to the pins are 700 vdc @ 50 ma, 300 vdc @ 
50 ma, and 6.3 vac @ 0.5 a. This assortment 
is particularly attractive for the powering of 
a signal monitor of the Simplescope type 3 . 
In addition, an adaptation of Pafenberg’s 
breakin and push-to-talk circuit 4 appears to be 
quite feasible. 

The tuneup procedure is somewhat different 
from that usually employed with pi-net trans- 

*Mfgr*s. Note: K9PWT reviewed an early production of 
the T-150. Present units do have top of panel fastened to 
case, plus extensive added internal shielding. Present 
owners can obtain added shielding from Allied no charge. 
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mitters. The panel meter can be switched to 
read buffer grid current, final grid current, 
final plate current, and relative output. For 
relative output measurements, a sample of the 
rf output voltage is rectified and applied to 
the meter. After tuning the oscillator and buffer 
tank circuits to obtain maximum buffer and 
final grid currents respectively, the meter is 
switched to Relative Output. Now one of two 
procedures is followed, depending on whether 
operation will be on 6M or 10-80M. For 10 
through 80, the Function switch is set to AM 
and the Final Tune and Load controls are 
simultaneously adjusted for maximum indi¬ 
cated output. The Function switch is then 
thrown to CW and the operation repeated. 
You are then ready to plug in your mike or 
key and get on the air. 

On 6M, after tuning up in the AM position 
the capacitance of the Load capacitor is de¬ 
creased enough to bring the key-down plate 
current to 250 ma. The Final Tune control is 
then adjusted for maximum indicated output. 

Notice that the familiar " dip and load” pro¬ 
cedure has been eliminated. Knight points out 
that maximum power output may possibly not 
occur at the plate current dip. The "Final 
Plate” position of the meter switch, besides 
being used in 6M tuneup, is employed in mak¬ 
ing sure that the plate current does not exceed 
250 ma at maximum output. If it does, the 
buffer tank can be detuned slightly to bring 
it back down. 

The entire tuneup procedure takes longer 
to describe than it does to perform. As I did 
not have an rf wattmeter available when test¬ 
ing the rig, the trusty light bulb dummy load 
was pressed into service to check the manu¬ 
facturers claims of output power. On 80-15M, 
the T-150 drove a 100 watt bulb to nearly 
full brilliance; on 10 and 6 it did a very 
creditable job with a 60 watt bulb. It appears 
that the Knight people know whereof they 
speak. 

The rig is unusually handsome. The panel 
is two-tone gray with mirror-finish trim, while 
the cabinet is a medium gray hammer-tone. 
Meter and VFO calibrations are white on 
black, and the control knobs have aluminum 
disc inserts. A touch of color is provided by 
the red pin jacks used as a front panel crystal 
socket. The philosophy of the panel design 
seems to be to assign knob sizes in proportion 
to frequency of use during an operating ses¬ 
sion. A result is that the Function (i.e., trans¬ 
mit/standby) switch has a medium-sized knob 
which stands out from the five small knobs 
aligned with it along the bottom of the panel. 
This can be a great boon at the conclusion of 
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a hard night’s operating. 

The T-150 has been in operation at K9PWT 
for only a short time. However, I can say that 
it has proven fully satisfactory for a controlled-* 
carrier rig of the 150 watt class. I have not 
checked the VFO drift rate (Knight claims 
200 cps in 20 minutes after a 10 minute warm¬ 
up), but I have held 45 minute QSOs with¬ 
out having to touch the knob to get back on 
frequency. As should be evident by this time, 
I think Allied Radio Corp. and the Knight-Kit 
division have come up with a fine low-cost 
transmitter in the T-150. . . . K9PWT 
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CONDENSED SPECIFICATIONS 

Frequency Coverage: 80-6 meters crystal or self-contained 

VFO. 

DC Final Input: 150 watts on 80-10 meters; 100 watts 

on 6 meters, CW or controlled-ear- 
rier phone. 

RF Output Power: 90 watts on 80-15 meters * 55 watte 

on 10 meters ; 40 watts on 6 meters. 

AG Power Required: 115 volts nominal; 180 watts on 

standby, 280 watts on AM, 350 watts 
on CW. 

Output Circuit: Pi network, matches 40-600 ohm 

load. 

Size: 8% x 17 x 10% inches, height x 

width x depth ; 28 lbs. 


Scopes and Such 


Undoubtedly, you’ve heard about using a 
scope to monitor modulation level. If you’re an 
SSB addict, you might even have one in your 
shack. But do you know just how much you can 
actually see with a simple scope? 

For instance, did you ever check your carrier 
for harmonies, using the scope? Or measure the 
other fellow's modulation (a good way to lose 
contacts rapidly, we might add, if you give 
honest reports)? 

Other uses include determination of proper 
operating bias (even for AM transmitters), 
tracking down of parasitics, neutralization of 
the transmitter, and determining the proper im¬ 
pedance match between the modulator and the 
final. Except for the technique of measuring 
modulation percentage at the receiver, all of 
these things can be accomplished easily with a 
completely basic scope; by swiping high volt¬ 
age from the transmitter power supply, you can 
build a perfectly adequate instrument for al¬ 
most pennies (later on, we’ll tell you how). 

For a start, though, let’s examine these vari¬ 
ous uses of the scope. 

In checking out transmitters, you have a 
choice of three basic types of screen pattern. 
They are the trapezoid (most popularized), the 
wave-envelope, and the block. 

The trapezoid, obtained by applying modu¬ 
lated rf from the rig’s output to one pair of the 
scope’s plates and audio from the modulator to 


Staff 


the other pair, is basically a picture of the rela¬ 
tionship between instantaneous af voltage and 
the corresponding rf output voltage. A typical 
pattern showing 100 percent modulation with 
no transmitter troubles appears in Fig. 1. 

The wave-envelope, obtained by applying 
modulated rf from the rig to one pair of plates 
as before but feeding a regularly recurring 
sweep voltage (such as 60-cycle ac from the 
power lines) to the other pair, is more a picture 
of individual audio cycles as they are trans¬ 
mitted. Fig. 2 is a typical pattern showing 
clean, 100 percent modulation. 

The block, not so well known as the other 
two patterns, is obtained by applying rf output 
(either modulated or unmodulated) from the 
rig to one pair of plates. The other pair is fed 
a recurrent sweep voltage, which again may be 
60-cycle ac from the power line. The difference 
between the wave-envelope display and the 
block display of a modulated wave is that the 
modulating frequency should not be greater 
than four to five times the sweep frequency for 
a wave-envelope, but should be at least 10 to 
12 times sweep frequency for a block. 

The trapezoid and wave-envelope patterns 
are useful primarily for checking modulation 
percentage, operating bias values, locating 
parasitics, and determining proper modulator- 
to-final impedance matching. 

The block pattern, though it may be used to 
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determine modulation percentage at the 50- 
and 100-percent points, is useful primarily for 
finding harmonics in the radiated carrier. 

Neutralization may be checked with either 
the trapezoid or the wave-envelope patterns, 
but is most easily done with a special hookup 
which is described farther down in this article. 

To show more clearly the hookups for get¬ 
ting the three main types of patterns, Fig. 3 de¬ 
tails the connections for each. Note that in each 
case, the rf is shown connected to the vertical 
plates. The scope will work just as well with 
rf on the horizontal plates, but the pattern will 
be rotated 90 degrees to the right or left, from 
that shown in the illustrations. 

If you get patterns which appear drastically 
different from the illustrations, such as those in 
Fig. 4, you probably have phase problems. Try 
getting the audio voltage from a different point; 
this will usually solve the problem. 

Let's examine the carrier for harmonics first; 
connect the scope for the block diagram and 
fire up with unmodulated carrier. Then look at 
Fig. 5, where approximations to the pattern 
you’ll see are shown (since the block appears 
as a rectangle of light, it can’t be shown ac¬ 
curately on the printed page). 

If the pattern you see is like that at the left 
of Fig. 5, a rectangle of light bright at the 
upper and lower edges and without streaks in¬ 
side, your carrier is relatively free of harmonics. 

If, however, your pattern resembles that at 
the right of Fig, 5, with irregularly spaced 
bright horizontal streaks within the light rec¬ 
tangle, you have some checking to do. The car¬ 
rier is badly harmonicized, and you're courting 
FCG troubles. 


For a Full Time organization calling 
on the amateur trade, contact Ivan 
Harrison W5HBE, P. 0. Box 30241, 
Dallas 30, Texas. Texas, Arkansas, 
Louisiana and Oklahoma. 


Now, without changing the setup, apply 
modulation. Just talk into the mike, if you like 
(no need for sine-wave input at this stage). 
Streaks, similar to those caused by harmonics, 
should appear. Absence of the streaks indicates 
that you have no “‘talk power/’ 

If you get a single bright line dividing the 
pattern in half horizontally, you’re in business; 
this indicates 100 percent modulation. Two 
lines dividing the screen into thirds indicates 
50 percent modulation, and a greater number 
of lines indicates even lower modulation per¬ 
centage. 

However, to measure modulation percentage 
more accurately, you'll have to switch over to 
the trapezoid pattern. With the trapezoid, you 
need a steady sine-wave input (but 60-cycle 
from a filament line is okay) to provide a steady 
pattern on the screen if you’re going to measure 
accurately. For a rough indication, you can 
just talk. But no whistles, please! 

To get an accurate measurement of modula- 
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lion percentage, measure the vertical edges of 
the pattern. You can use millimeters, inches, or 
any other units you prefer. When you have 
measured both edges, take the sum and the 
difference of the two measurements. Divide the 
difference by the sum, multiply by 100, and the 
result is your modulation in percent. 

Thus, if the left edge of your pattern is 1 
inch high and the right edge is )s inch, call your 
unit of measurement eighths of an inch. The sum 
becomes nine and the difference 7. Dividing 
7 by 9 gives you 0.7777777. Multiplying by 
100 gives you the answer: 77.77 percent modu¬ 
lation. 

This is the main use of the trapezoid pat¬ 
tern by most of us who use scopes at all; how¬ 


ever, it can tell you much more. If the final 
isn’t modulating properly, the trapezoid pat¬ 
tern will show you exactly what’s wrong. Fig. 
6 shows some typical “problem” patterns; the 
letters in the following paragraphs refer to pat¬ 
terns in Fig. 6. 

If you don’t have enough grid drive, the out¬ 
put can’t be linear on the positive peaks of 
audio. The resulting trapezoid is shown as A; 
the bulge outwards on the narrow end indi¬ 
cates lack of drive. 

Over-drive, or too much bias, produces a 
pattern almost the opposite, with an inward 
curve (B). 

A combination of too little drive and too 
much bias produces the pattern of C; this is 




FIG. I NORMAL TRAPEZOID PATTERN 



FIG. 2 NORMAL WAVE-ENVELOPE PATTERN 
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BUT MODULATE WITH IKC 
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FIG. 3. SCOPE HOOKUPS 
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similar to tbe over-modulation pattern of D, 
but close examination shows the difference. The 
over-modulation pattern has straight sides and 
a narrow tip? the over-bias undei-diive pattern 
has curved sides and a wider, sloping tip. 

Not all the troubles are traceable to bias and 
drive. Parasitics are frequently tioublesome in 
AM rigs; even when they're absent under CW 
conditions, they may appear during portions of 
the audio cycle and break the modulation up 

so badly that it s unreadable. 

An example is shown in E; this rig is break¬ 
ing into oscillation at the peaks of the audio 
cycle. Although the pattern is reasonably clean 
during most of the cycle, the sharp pip at the 
left indicates the oscillation; the on-the-air ef¬ 
fect may range from “splatter” to complete un- 
readability, depending largely on the frequency 
of the parasitic. 

Another example appears in F, This time, the 
oscillation starts as the audio cycle starts up¬ 
ward, but stops at the audio peak. The emitted 
signal would be completely unreadable. 

Many such examples could be shown, but 
the most general way to look at it is this: if 
you get a pattern showing a sharp pip any¬ 
where in it, look for a parasitic or two. 

If the trapezoid pattern fails to show you 
what's wrong, the problem is probably distorted 
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audio. The trapezoid pattern, being a picture of 
the modulating process itself, doesn’t care about 
the shape of the modulating signal. It gives the 
same picture for square waves or sine waves, 
providing the final operates in the same manner 
for each. This is the time to switch over to the 
wave-envelope pattern. 

Like the trapezoid, the wave-envelope pat¬ 
tern requires a sine-wave input. Its frequency 
should be three to five times that of the sweep, 
and they should be synchronized so that the 
pattern displayed is stationary. 

For best results, a service-type scope with a 
sawtooth ("linear”) sweep is recommended, 
since with this instrument you can get a true 
picture of your sine-wave input. , 

If everything is working right, you should 
get a pattern that looks something like Fig. 
7-A. However, if everything was right you 
probably wouldn’t be going to the trouble of 
using the wave-envelope presentation. 

So the other patterns in Fig. 7 are typical 
representations of some common and not-so- 
common difficulties as displayed in the wave- 
envelope pattern. 

Shown at B is the display resulting from an 
over-driven speech-amplifier stage. At C is an¬ 
other display resulting from the same cause but 
with a much lower percentage of modulation. 

Overdriving the first speech-amplifier stage 
resulted in the pattern shown in D, while “satu¬ 
ration” operation of a speech amplifier caused 
E. The pattern at E, incidentally, is typical of 
audio-clipper patterns and—if controlled—is not 
a defect Without proper filtering, though, such 
an audio signal produces rf signals many, many 


kc wide! 

Unbalance of a push-pull modulator will 
show up looking like F. Note the non-symmetri- 
cal sides of the peaks, and the sharp “V” at the 
valleys. Overdriving of the modulator stage it¬ 
self may show up as in G, or may look the 
same as E. 

A while back, we mentioned using the trape¬ 
zoid and wave-envelope patterns to check neu¬ 
tralization. Fig, 8 shows some typical patterns 
of this sort. The trapezoid is shown at A (note 
similarity to Fig. 6-E) and the wave-envelope 
pattern at B. If you leave the scope hooked up 
permanently to measure and check modulation, 
these patterns can show you how your neu¬ 
tralization is at the same time. 

But a simpler way of doing it is to make a 
special scope hookup. Fig. 9 shows how. The 
Vertical input of the scope is hooked through 
blocking capacitor Cl to the plate of the stage 
being neutralized, while the Horizontal input 
is hooked through blocking capacitor C2 to the 
grid. 

With plate voltage to the stage turned OFF 
but all other operating voltages (except screen, 
in the case of tetrode and beam-power tubes!) 
applied, first tune the grid circuit to obtain 
maximum horizontal deflection of the scope 
trace. Next, tune the plate circuit to obtain a 
horizontal ellipse such as that shown in Fig. 10 
at I. Finally, tune the neutralizing adjustment 
to obtain a single-line horizontal trace (II, Fig. 
10 ). 

If the output contains a fair percentage of 
second-harmonic energy, you won’t be able to 
get the straight-line display of II. Instead, 
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you’ll get the “infinity” sign of III when neu¬ 
tralization is proper. 

If the plate tank is not properly tuned, your 
ellipse will be tilted to one side or another, as 

in IV. 

The hookup for measuring the other fellow’s 
modulation at the receiver has been published 
before, but is still not widely used. It is similar 
to the trapezoid display but shows up as a 
“doughnut” on the screen. Only one connection 
to the receiver is required. 

Make the connections as shown in Fig. 11, to 
the final if stage of your receiver. Then tune in 
a steady, unmodulated carrier, such as the sig¬ 
nal from a frequency marker oscillator, and ad¬ 
just potentiometer R to get an ellipse such as A 
in Fig. 12. This completes the set-up. 

Tuning across your favorite band, you’ll find 
that the ellipse appears sharp only when you’re 
turned to an unmodulated carrier. Modulation 
makes the sharp line blur into a ribbon, or a 
“doughnut of light” on the screen. When modu¬ 
lation reaches 100%, the dark spot in the center 
(or the hole of the doughnut) vanishes as the 
edges touch. Overmodulation replaces the dark 
spot with a bright patch of light. 

To measure modulation of an incoming sig¬ 
nal in percent, measure the inner and outer 
diameters of the doughnut at its widest point. 
Take the sum and difference, divide the differ¬ 
ence by the sum, and multiply by 100. But be 
cautious about giving modulation reports with 
this system, since an alarming number of sig¬ 
nals on the air today carry only 10 to 25 per- 
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cent modulation! 

By now, you should be sold on the advan¬ 
tages of having a scope. Here's a fast and sim¬ 
ple way to build one. 

Materials required are a scope tube (many 
3- and 5-inch radar-type tubes are available in 
surplus for fantastically low prices, such as the 
15 cents we paid for a 5CP7), a filament trans- 
former to match, four potentiometers, a small 
handful of 1-watt resistors, and a box to house 
it all. The box can be made of wood if you 
prefer. 


Wire it all together as shown in Fig. 13. The 
high voltage is stolen from the transmitter sup¬ 
ply, and should be somewhere between 400 
and 1500 volts. Only a few mils are needed, 
but since the transmitter supply can produce 
much more, take extra care with the wiring to 
make sure you'll never be able to get across 
the high voltage! 

Resistor values shown in the schematic are 
for a 5CP7 with 750 volts applied to the HV 
input; for other tube types or other voltages, 
you'll have to refer to the tube characteristics 
(see ARRL handbook) and calculate resistor 
values from Ohm's Law. The bleeder string 
should dissipate as much power more than the 
total of all electrode currents, to maintain ef¬ 
fective control. Thus, if the total of all the elec¬ 
trode currents is 5 ma, the bleeder should be 
designed to draw another 5 ma through it alone. 

Naturally, such a simple scope is limited in 
application; you can frequently find used serv¬ 
ice scopes in the shops for $40 or less—or you 
can put one together from a kit for only a few 
dollars more. Either way (build, buy, or kit) 
you'll soon find yourself wondering how you 
ever got along without one. 


[Linear from page 25] 

position for a positive-off indication. In the on 
position, it energizes the power transformer and 
a red pilot light. A 117 volt outlet on the rf am¬ 
plifier chassis provides a connection for the 
separate plate supply transformer. 

The plate power supply can be any conven¬ 
tional power supply. The 3-1000 Z needs a 
minimum of 2500 volts. It will barely make 
the kilowatt level before limiting at this volt¬ 
age. It works very well at 3000 volts, and will 
deliver 1300 measured watts into a dummy 
load at this voltage. It works even better at 
3500 volts and is perfectly safe as far as tube 
failure is concerned. 

The power supply shown in the schematic 
uses a Thordarson 3800 volt 1200 volt-amps 
power transformer #T-44928. A full wave 
bridge of Diodes Incorporated 0 DI-26 recti¬ 
fiers is used. These rectifiers have the reputa¬ 
tion of being under rated, so only 10 rectifiers 


in series per leg is used. But it is recommended 
that more, up to 15 per leg, be used. The pic¬ 
ture of the rectifiers and the transformer shows 
only ten. (Fig. 4) The rectifiers are mounted 
on a tie point strip from a piece of surplus 
gear. The larger DI-56 rectifiers would give 
more safety margin (and more current), at 
more cost. 

The cost of the silicon rectifier system is com¬ 
parable to the cost of four 872 rectifiers plus 
the bridge type filament transformer and has 
the advantage of saving space, less heat, and 
simpler switching. However, the silicon recti¬ 
fier system will not stand short circuit overloads 
as well as the thermionic systems. 

Power supplies, built since this rig was de¬ 
signed, using solid state rectifiers have shown 
better transient resistance by the addition of a 
.0001 mfd discap capacitor and a 1 meg % 
watt resistor in parallel with each individual 
rectifier of the system. This is on the advice 
of Ozzie Jaeger, K30KX who designs and man- 


3 kw pep . 4 i£9S 
m balunv# ? JQ« 
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ufactures main' solid state devices for West- 
inghouse. 

The filter system uses the resonant filter 
choke (120 cycles) and 8 rnfd at 4 kv. The 
filter choke is a Thordarson .5 ampere smooth¬ 
ing choke, tuned with a .1 mfd at 7500 volts 
oil filled capacitor. The resonant filter system 
makes it possible to use a higher value bleeder 
resistor (less wasted watts), and still maintain 
good voltage regulation. The voltage drops 150 
volts from plate idling current of 200 ma to 
full power of 800 ma. 

The T-R switch shown in the schematic is 
a Jennings type RB-3 vacuum switch. It is 
mounted in the co-axial line some distance from 
the amplifier, but could have been advantage¬ 
ously mounted on the amplifier deck. The 
RB-3 TR switch is in two decks. The upper 
deck switches the antenna from receiver to 
transmitter. The lower deck removes the block¬ 


ing bias on the final and mutes the receiver in 
the transmit position, or blocks off the final and 

actuates the receiver in receive position. The 


interesting feature is the timing on the vacuum 
switch. The RB-1 Jennings vacuum switch is 
timed so the top deck (antenna T-R) closes 5 
milliseconds before the bottom deck. This 
means the antenna will be switched to the 
transmitter 5 ins before the transmitter is ener¬ 


gized, assuring a load on the transmitter. Then 
on opening, the lower deck releases 5 milli¬ 
seconds before the upper deck, assuring that 
the transmitter will be turned off before the 
load is removed. 


These vacuum relays are available with vari¬ 
ous coil voltages. Here a 115 volt de coil was 
used with four DI-26 silicon rectifiers mounted 
in a bridge on its terminals, converting it to 
115 volts ac. Then, the 115 vac terminals of 
the T-R switch are brought out and connected 
to the keyed 115 vac on the back of the exciter, 
a SSB-10QF. From this the voice operated relay 
in the exciter actuates the final and mutes the 


receiver. 

The blocking bias for the final is obtained 
from a thousand ohm 10 watt resistor in series 
with the bleeder resistor. The bleeder resistor 
is made up of five 10,000 ohm 80 watt surplus 
resistors. 

This standby and metering circuit looks (and 
is) simple, but it took quite some figuring. The 
credit goes to Buddy Alvernaz W6DMN. The 
plate current meter, in the negative lead of 
the power supply, reads only plate current— 
no grid current, and the grid blocking system 


* Diodes Inc., 730.1 Canoga Ave., Canoga Park, Cali> 
fornia 


[Turn to page 61] 


FANTASTIC CLOSEOUT 

SPECIALS ON USED EQUIPMENT 


MAKE & SALE 

MODEL PRICE 

Lettine 232 $ 60 

NC-270 National 175 

Hallic. HT-17 17 

Haliic. SX62A 180 

Natl. NC-300 185 

Collins 32V2 185 

EldiCO TR 1 TV 100 
Eico 720 50 

Eico 322 15 

Heath DX100 140 

Hammarl. SP400X 190 
Heath CB-1 20 

Simpson 383 20 

Knight C-27 40 

Hallic. S-38 20 

Central Slicer 25 
Tec raft 6 Meter 

T’Mttr. 15 

Ameco Converter 12 

Heath AT-1 20 

Hickock 620 T.V. 

Gen. 25 

Johnson VFO-122 20 
Heath DX40 35 


MAKE & 


SALE 


MODEL PRICE 
Johnson Mobile $ 49 
Hallic. HT-40 65 

Elmac AF68 100 
Elmac AF 67 75 

Natl. SW 54 20 

Natl. NC-98 60 

Johnson Vik II 135 
Johnson Courier 139 
Heath VP-1 5 

Hallicr. SX-99 80 

Gonset Tribander 15 
Hy Gain S.W.L. 

Ant. 8 

Tecraft Converter 15 
Heath Q-Mult. 5 
B & W Low Pass 7 
Hallic. S-120 35 

Eico 772 CB 50 

Globe CB-100 49 

Heath Walkie 
Talkie 12 

Natl. NC-109 65 

Heath Mohigan 
GC-1A 95 


Also some closeouts on new Johnson & Natl, 
gear. Send checks, money orders & inquiries to 
Dept. 7. No. COD’s. 


amateur 


radio exchange 

a division of the AUDIO EXCHANGE since 1950 
For Tradeback Plan & Trading info., write dept. 7 

PLEASE MAIL ALL ORDERS & INQUIRIES TO JAMAICA 
153-21 Hillside Ave., Jamaica 32, N. Y. • AXtel 7-7577 


CAN YOU REALLY 
GO ONE MORE 
MONTH WITHOUT A 
KTV TOWER? 

We modestly admit that our towers are the best 
you can buy. You'll find our complete list of prices 
on page 40 of the October 73. Or you can drop 
a line for our specification sheets. 

KTV TOWERS 

■ ^ ® Sullivan, Illinois 


JANUARY 1963 


59 




[Linear from page 59] 

works. It was difficult to get a circuit that 
would do both. 

A Linear System 0 directional coupler is con¬ 
nected in the output to give indications of 
SWR & output. 

The plate blocking capacitor is a TV ceramic 
500 mrnfd 10 kv unit. The parasitic suppressor 
is made from a 50 ohm 16 watt surplus globar 
resistor with 3 turns of #10 wire around it. The 
use of the heat radiator on the plate of the 
3-1000Z is a must. 

The plate rf choke could be a national 

R-175-A. The one shown is a home made ver¬ 
sion, cut on a lathe from teflon, to the R-175-A 
dimensions and wound full of #24 manganin 
cotton insulated resistance wire. 00 The use of 
resistance wire in rf chokes is a real winner. 
This spoils the Q of the inevitable self-reson¬ 
ances in the choke. With a lower Q goes lower 
circulating rf currents, which is the Gremlin 
that usually burns up your plate choke. Unfor¬ 
tunately, the insulated resistance wire is hard 
to obtain. Due to lack of demand, retailers sel¬ 
dom carry it, and the manufacturer will sell 
only full spools. 

If all interested in some of this wire were to 
channel their inquiries to the same distributor, 
he would have enough requests to warrant put¬ 
ting in a small stock of it. A telephone call to 
Pete Phelps W6ERP, Quement Electronics, 000 
confirms this theory. 

I suggest that all who are interested, write 
to Pete for fifty feet of #26 Manganin cotton 
covered resistance wire. This can be wound on 
a ceramic insulator, a tooth brush tube, or what 
have you for a really fine KW 3-30 me rf choke, 
The National R-175-A is even better than the 
original when rewound with resistance wire- 
after they burn up from internal resonances as 
purchased. Another way to prevent the rf choke 
from burning up is to put a 50 ohm resistor in 
series with the hot end. This should be an rf 
type such as a globar. 

This particular arrangement of a 3-1000Z 
linear amplifier has proven to be quite satis¬ 
factory. In general however, the 3-1000Z 
grounded grid triod tube has proven to be a 
real winner. Give it a trv for a linear with au- 

a 

thoritv and reliability. 

. . . .W6JAT 

* Linear Svstems, Inc., 605 University Ave., Los Catos, 
Calif. 

Driver Harris Co., Harrison, N. J. 

*** Quement Electronics, 161 W. San Fernando St., 
San Jose, California 
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Donald A, Smith—W3UZN 
Associate Editor 



The Heath Cantenna 


MOST OF US HAVE made dummy loads out 
of everything from light bulbs to resistors. No 
problem for the lower amateur bands, or if 
the power into the load was small. When a 
dummy load is needed for VHF frequencies 
however, the problem becomes somewhat more 
complex. High power finals have also always 
created a problem. 

Heath Company has solved these problems 
w ith a new low priced dummy load kit. From 
the outside it looks just about like a gallon 
bucket of paint, with the paint can black. A 
closer look reveals some interesting “guts,” as 
we will see later. The specs on the dummy 
load are as follows: 


Impedance 

50 Ohms 

VSWR 

1.5 up to 300 MC 

2.0 up to 400 MC 

Power Dissipation 


Capability 

1 Kilowatt max (ICAS) 

Size 

Gallon Paint Can (8%" high by 


7" diameter) 

Weight 

1*4 lbs. (without oil) 

Building time 

1V* to 2 hours 

Price 

9.95 


A very special “resistor” is used as the load, 
which is a special combination of carborundum 
and other materials. It will withstand consid¬ 
erable amounts of heat, without making any 
great changes in it's resistance. Impedance is 


maintained by a special shield placed around 
the 50 ohm resistor. Transformer oil is placed 
in the can surrounding the load resistor and 
stabilizes the heat dissipation of the load. 

It is interesting to note that both mineral 
oil or transformer oil have about the same heat 
conduction properties up to about 400 watts. 
Above that power level, transformer oil be¬ 
comes considerably better. At full input power 
of one kilowatt, the power can be left con¬ 
nected for only about 2 minutes using mineral 
oil, while it may remain for almost 10 minutes 
if transformer oil is being used. 

The type of oil you use in your particular 
“Cantenna” will be determined by the type of 
oil which is available to vou in your locality. 
If both are available, the price will no doubt 
help you decide which to use. By the way, a 
good place to try to secure transformer oil is 
from your local electric company. I find that 
most of them use it themselves and in some 
cases will even let you have the relatively small 
amount which you need for nothing. 

The little dummy load is verv easy to as- 
sernble, though care should be taken in secur¬ 
ing the silver plated connections on the 50 
ohm load resistor. Also when mounting the 
shield tube, as this will have an effect on the 
over-all impedance. The top of the resistor is 
connected by tabs to a porcelain feed-through 


T 











TELEWRITER FREQUENCY 
SHIFT CONVERTER 

$189.00 Rack Mounted—$14.50 for Cobintf 


The New Model “K” Telewriter Converter (designed by M. J. ‘“Don** Wiggins W4FHU? includes: I. Linear audio discriminator 
with high Q toroids for maximum interference rejection. 2. Advanced keying tube circuit to compensate for distortion with front panel 
control. 3, Separate magnet current supply with milfiammeter. 4, Dual eye indicator. 5. Chassis terminals for polar relay bias. S-R 
relay, and loop. 6. Front panel jacks for keyboard and printer. 7. Send-Ree, and Polarity Reversing switches. For further information 
and reconditioned teletype list, write: Alltronics Howard Coa., Box 19, Boston I, Mass. (Richmond 2-0048). 
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terminal, then into a small metal box. The top 
of the “paint” can is where this box is mounted 
and contains special circuitry which permits 
the measurement of a dc voltage for monitor¬ 
ing relative output power. 

I have used the load on amateur frequencies 
(also commercial “CAB” frequencies of 152 
me @ 100 watts), from 3.5 me to 220 me. 
Powers ranged from less than 1 watt to over 
600. I have not as vet had a chance to con- 
nect a “full gallon" to the load, but I have 
fed it with the Heath Linear and found that 
the load can really take it. It’s a real aid in 
checking out a rig, making adjustments, and 
looking for troubles without causing interfer¬ 
ence to amateur or other services. At less than 
ten bucks, it’s a real good buy. 


New Product 

16th Edition Radio Handbook 

Bill Orr, W6SAI, has done it again. Never 
mind the $9.50 price of this volume, it has 
over 800 pages and is the best text book for 
learning about radio that weVe ever seen. It 
covers all aspects of radio theory and practice, 
is beautifully illustrated and climaxes each sec- 
tion of theory with some of the most up to 
date construction projects you’ll see anywhere. 
This is like a huge long issue of 73, carefully 
indexed and integrated . . . and probably with¬ 
out as many mistakes. 

The book is particularly strong on higher 
power transmitters, which is not too surprising 
since Bill spends his days at Eimac and ob¬ 
viously talked several of the Eimac gang into 
building up the beautiful rigs in the handbook. 

No active ham ... and particularly no new¬ 
comer should be without this monumental ref¬ 
erence work. It is available through many 
parts distributors or Radio Bookshop. 


HAM-TV 

INTERESTED YET? 

HAM-TV, a complete book on the subject which gives 
all the fundamentals plus full instructions on putting 
a station on the air for under $.50 ! By WcfrKYQ. $.1.00 
ATV BULLETIN. Published bimonthly for all ama¬ 
teurs interested in Ham-TV. Issue #4 now out. Lists 
all active TV stations, newest circuits, and other chit¬ 
chat. $1.00 per year 

MILITARY SURPLUS TELEVISION EQUIPMENT 
by W4WKM, Photos, description and schematic dia¬ 
grams of the most popular surplus TV equipment: 
CRV-59AAE television camera, the CRV-59AAG cam¬ 
era, CRV-52ABW Television Transmitter, CRV-60ABK 
Television monitor, CRV-46ACD Television Receiver. 
These are units of the ATK Television equipment. 

$1.00 



STEEL TOWERS 


Rotai 


Width of 

Base Equal SMALL C 
to 1/5 Height 

Vesto Towers are available in 
a wide range of sizes to meet 
requirements of amateurs and 
commercial users alike. Note 
the low prices for these quality 
lifetime towers: 22 4 155 
28*4 194, 33*4 229, 39 4 276, 
44 4 313, 50 4 352, 55*4 498, 
g'1'4 463, TT4 724. 100*41132. 


WRIU TOOAT 
FO(t COMPUTE 
PIECE IWCORMATIOM 
AMO MtOTOCRARHS 


You can erect this tower yourself. Just dig 
four holes, set anchor posts in place, bolt the 
pieces together. 5H ft. ladder sections make 
it easy to work higher as tower goes up. It's 
a lot of fun to build your own tower — and 
saves you money, too! 

HURRICANE PROOF! 

VESTO TOWERS HAVE 
NEVER TAILED! 

• 4-Post Construction for Greater 
Strength! 

• Galvanized Steel — Will Last a 
Lifetime 

• SAFE — Ladder to Top Platform 

• COMPLETE — Ready to Assemble 

• Attractive—no guy wires. 

SMALL DOWN PMT.—EASY TERMS 


Towers are shipped to your 
home knocked down, FOB 
Kansas City. Mo. 4th class 
freight. Prices subject to 
change,. .so order now I 
Send check or money order 
. . or write for free informa¬ 
tion. 







Antenna Relay, ceramic insulated, dpdt. la amp. contacts. 

" wifv coil voltage, 12 'dc. 6 vile. 113 vac. S2.50 
i xo r xl r,hli 1 in' 3”long. R«-K/U With UG-21/U type N 
"'nneilo? on 'each eml. 4%«. $1.25 each, to for $10.00 
Pi-Network Loading Capacitor, r, ccction. each low nmild. to 
tal 2000 ramfti. %" shaft. 4 lbs. $2.00 

Hammarlund TCD%40L *^ : se?ii«S ^5-465 

55T-T&5Kr r “lbo S^DTid 1.11:3 LNV, 

Texas' Instruments Zener reference diodes IN756A, B.2 volts. 

931 A^Photo-mulTipMer tube, mounted in cylindrical steel holder 
with voltage-divider. $4.00 

Please add ample postage , and in Ohio add 3 ^ c * ale * 

tax . Any excess is refunded . 

In our new equinment dent., we have in stock Drake 2B re¬ 
ceivers New-Tronies “Hustler/* National receivers. Hy-«a.n 
antennas, Finco antennas, Premier chassis & cabinets, Amece, 
Sonotone. n 

4791 Memphis Ave., Cleveland 9, Ohio, SH 9-4237 
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Scope Kit 


New Products 




Mobile Antenna Springs 


G.A.M. Electronics has two new antenna 
springs on the market. These use a special 
ferrule fitting to absolutely prevent your losing 
your whip. They are made of stainless steel 
to be non-corrosive. They are stiff enough to 
hold your antenna straight, but will bend when 
the clearance is low. Available in the standard 
base or ball joint base for mounting on angular 
surfaces. Write G.A.M., 138 Lincoln Street, 
Manchester, New Hampshire. 


DX'ers Meeting 

The yearly DX gathering will be held Jan¬ 
uary 26-27 at the Continental Wayside Inn, 
Paso Robles, California. For exact details 
and tickets write Lloyd Colvin W6KG, 111 
Purdue Aye., Berkeley 8, California. 



Incipient scope purchasers would do well 
to drop EIGO a line and ask about their new 
Model 427 Advanced General Purpose Oscillo¬ 
scope. They’ve packed a lot of features in this 
one and the kit price of $69.95 should be 
interesting. EICO, 3300 Northern Blvd., L.I. 
City 1, NX 


FOR SALE 

HEATH MOHAWK RECEIVER & SPKR. With xfal 

calib. Professionally built and aligned, perfect con¬ 
dition! Sell for kit price or best bid before Feb. I. 

HEATH DX-35 & HEATH VFO. Professionally built, 
very good condition. Will include control boxes 
and excellent phone patch . ,....$60 

ELMAC AF-67 TRANSMITTER & ELMAC A-C 
SUPPLY .....$125 

Jim Morrissett, WA6EXU, 23530 Burbank Blvd., 
Woodland Hills, Calif. Dl 0-3510 


(W2NSD from page 4] 

2) A discount will be allowed on all 73 pub¬ 
lications, 

3) Club members will learn of Institute ac¬ 
tivities through bulletins sent to affiliated clubs 
and thus can keep up to date on their hobby. 

4) Club members will be able to participate 
in the affairs of the Institute through their club. 

5) Clubs with 50% or more members sub¬ 
scribed to 73 will receive one each of all new 
73 publications to be used as door prizes for 

meetings. 

Virtue Rewarded, Sort Of 

About a dozen editors of club bulletins have 
me on their mailing list I have greatly enjoyed 
reading the papers and have been trying to 
figure out some way of making their extra effort 
in keeping me on their list worthwhile. When 
the next issue of these bulletins comes out I 
hope the members will be pleasantly surprised 
at the Christmas Certificate that is printed in 
there. Too bad if your club isn't sending me 
your bulletin. 


Ten 

Among the felows who liked my ideas last 
month about our setting up a channel on ten 
meters was W2HBQ who suggested that it 
would be very simple to set up an ac-dc radio 
with a small converter and a squelch (such as 
in Dec., 73). Old radios are all over the place 
. . . or you can get one of those $5.50 ones 
from Meshna ... or for maybe 50<f from a car 
cemetery. A thought. 

Green Light for 420 me 

The FCC has announced that effective 
January 2, 1963 the power limitation on the 
amateur 420-450 me band will be increased 
to the full legal limit of 1000 watts input with 
the exception of three areas of the country. 
Amateurs operating in these restricted areas 
will have to continue the present 50 watt 
power limit. The 50 watt areas are Central 
and Southern California (too bad fellows) be¬ 
low the 37° 10' parallel (about halfway be¬ 
tween Redwood City and Santa Cruz, leaving 
the Eimac boys the full gallon limit up in Palo 
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EXCLUSIVE 66 FOOT MOR-GAIN 75 AND 40 METER DIPOLE 
NO TRAPS — NO COILS — NO STUBS — NO CAPACITORS 

Fully Atr Tested Hundreds Already In Use 


THREE BAND SECTION 


FULLY GUARANTEED 


40% Copper Clad wire—Under 2 lbs. Air Weight—Rated for full legal power~AM/CW or SB—Coaxial 
or Balanced 50-75 ohm feed—VSWR under 1.5 to 1 at most heights—Rust resistant hardware—Drop- 
proof insulators. Completely assembled, ready to put up. Model 75/40 Amateur Net $28.00. Terrific 
Performance—No coils or traps to break down or change under weather conditions—Fully Guaranteed. 

Other MOR-GAIN Antennas—Model 40/20—34 feet—Net $22.00. Model 75/40/15 Net $35.00. Verticals 
5 to 34 feet—Net $9.00 to $22.00. 40/20 Rotable Dipole $69.50—Plus many more. 


ORDER DIRECT OR WRITE FOR FULL 
INFORMATION 


MOR-GAIN 


P.O. Box 6006 
Alexandria, Virginia 


OR THRU YOUR FAVORITE DISTRIBUTOR 


Alto), and on across Southern Nevada (Las 
Vegas). The entire state of Arizona is 50 
watted. A little area around El Paso, Texas, 
reaching about 125 miles north, 10 miles west, 
50 miles east and all the way south is limited 
too. Then there is the entire state of Florida 
plus a 200 mile radius of Patrick and Elgin 
Air Force Bases near Crest view and Cape 
Canaveral. These remove about 2/3 of Ala¬ 
bama, a good bit of Georgia and a little hunk 
of South Carolina. Fortunately New Orleans 
suffers a near miss. Near Miss, doesn't. 

Even with these restricted areas this is a 
major step ahead for us. With the new power 
limitation we can start some earnest 432 me 
work and step up Ham-TV operation. I’m wide 
open for articles on high power 432 me rigs. 
If I ever get caught up enough on the maga¬ 
zine here I’ll be down there on 432 myself. 
IVe got some of the basics here, all I have to 
do is find the time to get ’em perking. 

Ham Publication 

It is frustrating to operate a booth at con¬ 
ventions. I find myself being repeatedly con¬ 
gratulated by well-wishers who like the maga¬ 
zine, a pleasant experience which is intermixed 
with anguish as other fellows walk by, obvi¬ 
ously uninterested in the whole idea. These 
chaps are radio amateurs too. Here we are 
publishing a magazine that thousands of ama¬ 
teurs think is wonderful and yet thousands 
more couldn’t be less interested. What gives? 
If I leap out of the booth and grab their lapel 
they protest that they already get a lot of mag¬ 
azines which they don’t read, so why get one 
more. Or else they admit that they don’t read 
any ham magazines and don’t see why they 
should. 

The problem probably is that I take ham 
radio too seriously. IVe lived so intimately with 
the hobby all my life that I can’t project my¬ 
self as a casual participant. IVe been gung-ho 
for all amateurs to subscribe and support all 



"Little Kcnster" AUTG-KKY Pat. 2,966,597 BATT28Y pewGrad; 3 Jl IL 
so tabs®, SO transistors, SO v&rsup. 20-45 > T?*I. -SHLF-CGJG’li-TIN 
aiCKT or LEFT handed. INTERLOCKED# Straight, seal. FULL autcaeti 
Prototype tested on the air FCUH years. Price, ready to gn 559.9 
HEX j, TRBSLAY 27 Sfcrth Avenue. 3t. Johcshtiry, Verecn 




THE LARGEST INVENTORY 

of USED EQUIPMENT in the 
NORTHEAST. SEE SAMPLES BELOW. 


B&W 5100-B W/51SB 
Central Electronics 20A 
Collins 32V1 
Collins 32V2 

Gonset G-2S 10 Meter Comm. 

Gonset GSB-101 

Gonset 500-W R.F. Power Amplifier 
Hallicrafters SX-99 
Hallicrafters SX-100 
Hallicrafters SX-101 Mk I 
Hallicrafters SX-101 Mk ill 
Hallicrafters SX-101A 
Johnson Courier 
Johnson Pacemaker 
National HR0-60 w/ coils 
National NC-1S3 
National NC-1S3D 

Tapetone #345 SkySweep Receiver 


450.00 

149.95 
225.00 
275.00 
185.00 
275.00 
174.00 

99.00 

199.00 

249.00 

269.00 

299.00 

174.95 
275.00 

379.95 
149.00 

.239.00 

159.95 


WRITE FOR LATEST COMPLETE LIST 
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TTY GOODIES 

BOEHME TTY REC. TERM. UNIT, AM103BU 

new in crates w/spares and manuals_$22.50 

WEST. ELEC. TTY REC. UNIT, CW50124 

new in crates, less tubes___ 19.95 

TUBE KIT, Manuals & Spares for above_ 7.50 

MANUAL ONLY FOR CW50124 (above)__ 1.00 

POLAR RELAYS, TYPE-D164816, new in Ctn. 

Similar to but smaller and more flexible than 
the 255A. Has 3 windings. Can be used in 

plate circuit (write for free diagram). 1.95 

AMPHENOL 9-pin socket for above relay_ .25 

REPLACEMENT ARMATURE Coil 255 or 
D164816 __.... .50 


KEYS & CW ITEMS 

J-37 KEYS, USED-AS THEY COME__ 1.00 

NAVY KEY, NEW, CJB26003A (worth 5 times 

our price)-THE REAL McCOY .. 2.95 

DOW KEYMUNICATOR, new, while they last.. 4.95 
TG5B TELEGRAPH SET, new, complete with 
headphone, key and carrying case in over¬ 
seas pack______ 9.95 



111 No. 41 ST. OMAHA 31. NEBR. 


LOOK HERE 

TAXTALYTIC COND-GE-lOmfd 100 v...,3for $2.00 
SUBMIN RELAY-10000 ohm 3.2 ma-post 

stamp size-ALLIED MHX-121 .. $2.95 

SYLYANIA EPOXY DIODE-500piv 500ma. 6 for $3.00 
EL3I 6CA7 BRAND NEW CBS boxed....4 for $7.00 

VR TUBES-VR105, VR150, 2021, 2050.ANY 3 for $2.00 
ZENER DIODES-7-15 v in 1 v dc steps- 

250 milliwatts ...3 for $2.00 

CARTER BYNAMOTOR-6 v in, 405 v-270 ma out $4.95 
SILICON TOP HAT DIODES-750 ma: 750piv-95<*; 
400piv-49^ ; 200piv-39$ 

MALLORY MIN POW SUPPLY-input 1.5 v 

(pen-lite cell) output 1650 v-350 ua.. . $1.49 

TELEX HEADSET & MIKE ASSEMBLY-phones 
2000 ohm dynamic, mike 200 ohm carbon, 

NORM $39.00 SPECIAL .$14.95 

SILICON SLUG-50piv 50 amp.... . $3.50 

60 ma ISOLATION with 6,3 v la tap- 

PHILCO-small . $1.49 

VARIACS-POWERSTATS-USED OK-115 v-1.25 amp 
$5.50; 2 amp $7.50; 3 amp $8.50; 7 amp $14.00; 20 
amp $39.95 

SMALL 115 v COOLING FAN for hi-fi or final. $1.95 
DC-AC CHOPPER 18 volt coil-STEVENS- 


ARNOLD ..... $1.95 

GERMANIUM DIODE-HUGES-similar 1N34, 

1N38, 1N60, etc.. 10 for $1.00 

HANDSET-w/butterfly switch-USED OK . $3.95 

SCOPE FOEMER-GE-SMALL-1350 v 5 ma.... $1.95 
MIN HELI-POT-2 w-50 k or 100 k .. $.95 

REX RADIO 

84 Cortlandt St. N.Y. 7, N.Y. 


TONS OF AMATEUR EQUIPMENT IN STOCK 

WlESiriEIRN IRamdiio 

SAN DIEGO 

1331 India Street BE 9-0361 

MON - FRI 8:30 to 8:00 SAT 8:30 to 5^00 


amateur publications ever since I started in 
the hobby, and many years before I even 
had the faintest hint that I would ever be 
working for a ham magazine. It is axiomatic 
that the more you know about what is going 
on the more enjoyment you receive from any¬ 
thing. 

Maybe they are saving the money. How 
much could it cost to support all amateur radio 
publications and encourage them? 73 is $3.50; 
QST is $5; Western Radio Amateur is $2; 
VHF Horizons is $4; The Monitor is $1.50; 
Auto-Call is $1; and (ugh!) CQ is $5. This 
totals $22 a year. If you are interested in DX 
add $7 for DX Magazine. Twenty-two dollars, 
spread out over the year, is little enough to 
invest in your own enjoyment and the support 
of the hobby through its publications. 

This sort of talk is detrimental to my own 
survival since most of the magazines are com¬ 
peting for the advertising dollars and the fewer 
magazines there are the easier it will be for 
the others. Even so, I feel that I don't mind 
sacrificing a little bit to keep most of the ham 
publications going. Three ham publications 
have sunk from sight in recent months and 
three or four more are rapidly headed in that 
direction unless you step in there and support 
them. You'll get better publications if you sup¬ 
port the ones that are trying to make a go of 
it now instead of waiting to see how they make 
out with the result that they don’t. True, new 
publications seem to spring up to fill what little 
gap has been left, but these too fade away 
when the money runs dry. 

Choosy 

If you look over our ads I think you'll find 
that we are the most particular of all of the 
ham magazines about advertisers. I refuse to 
knowingly accept an advertisement from a 
company that I believe is not manufacturing a 
good product. Even though we emphasize the 
VIIF's quite a bit there are two VHF equip¬ 
ment manufacturers that you will not see in 73, 
though they do advertise elsewhere. There is 
one large antenna manufacturer in the same 
boat. 

Please let me know if you disagree with my 
decisions on advertisers for I don't want to 
have any readers run into troubles. We will 
not be bribed into accepting ads from chislers 
no matter how much we need the money. 

Classified Ads 

How come we don't have 'em? Mostly be¬ 
cause we don't have enough staff to handle 
the work involved. We're already trying to 
tackle more than we can handle efficiently. We 
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have been overwhelmed recently by subscrip¬ 
tion renewals, articles, book production, news¬ 
stand expansion, changing printers, and ad¬ 
vertising. We have been underwhelmed by 
money. 

Homebrew Contest 

The Schenectady Amateur Radio Associa¬ 
tion has a little idea that many clubs might 
think about. They are running a homebrew 
contest which will come to a head next May 
when they have a special meeting for everyone 
to bring in their homebrew gear and prizes 
will be given for the neatest wiring job, the 
best looking workmanship and the most un¬ 
usual application or design features. I’m sure 
that local parts distributors will offer up some 
prizes if your club decides to put on an event 
like this. 

Hands 

We re pretty well set right now on staff here 
at 73, but come this summer we can use two 
or three poor but honest fellows who would like 
to live neck deep in ham radio for a couple of 
months. I guess I’d better warn you, we work 
hard here, we don't know what a weekend is, 
we work from morning until late at night, 
there is hardly any pay at all, absolutely no 
smoking or drinking, and we have a heck of a 
lot of fun dodging bankruptcy and other emer¬ 
gencies by frantic bursts of effort. 

That doesn't sound very encouraging I sup¬ 
pose, but the whole staff lives right here to¬ 
gether and we have a lot of fun. There is an 
unlimited number of things to learn and no- 
body to stop you. If you really want to learn 
and are 19 or over drop me a note. 


Printed Circuit Kit 

Though most of the printed circuits that are 
published in articles in 73 are available from 
Irving Electronics, there unquestionably are a i 
lot of fellows who would like to either make 
their own boards for these articles or perhaps 
whip up some boards for gear of their own 
design. This is good . . . this is progress. And 
Ham Kits down in Cranford (Box 175) 
New Jersey has a little kit for you with com¬ 
plete instructions, a couple of 5" x 7" copper j 
clad boards and everything else you could 
want to make your own printed circuits. $2.00. 


Hy-Cain 

We're not the only ones with new buildings. 
Hy-Gain has just moved into a huge new 
building out in Lincoln, Nebraska where they 


ARC-3 and ART-13A TECH MANUALS! 
Handbooks mafnten,, oper., theory, schem. dwgs, # 
etc. Either book postpaid .... $IQ.QQ 

RADIO RECEIVER AND/OR SPECTRUM ANALYZER 
AN/APR-4 rcvr Is the i |-tube 30 me IF etc. for its 
plug-in tuning units; has S-meter, 60 ey pwr sply. 
Pan. Video & Audio outputs. AM. Checked, aligned, 
with heads for 38-1000 me, 

pwr plug & Handbook, fob Los Ang. .. $164.UU 


Add $79.50 for Test Oscillator TS-47/APR. 40-3000 me 
.±:l%. CW. AM, PM. w built-in 60 cy power sply. fob Los 
Ang. Add $30.00 to get AM/FM rcvr instead of AM. 


2-METER RECEIVER & 2/6/10 METER XMTR 

SCR-522 rcvr, xmtr, rack & 
case, exc. cond. 19 tubes in¬ 
clude 832A's. 100-156 me AM. 

Satisfaction grtd. Sold at less 
than the tube cost in surplus. 

Shpg wt 85 lbs. Fob Bremerton. 

Wash, 

Only . 


$14.95 


Add $3.00 for complete technical 
data group including original 
schematics & parts lists. IF, xtl 
formulas, instruct, for AC pwr 
sply, for rcvr continuous tuning, 
for xmtr 2-meter use, & for putting xmtr on 6 & 10 meters. 



COMMUNICATIONS RECEIVER BARGAINS 

BC453B; 190-550 kc 6-tube superhet w/85 kc IP’s, ideal 
as long-wave rcvr, as tunable IF & as 2nd convert. 
W/all data. CHECKED ELECTRICALLY 
Grtd. OK! II lbs. fob Los Angeles .. >12.95 

Same, in handsome cabinet w/pwr sply. spkr. 
etc., ready to use, is our QX-535, 19 lbs. .... $4/.5U 
RBS; Navy's pride 2-20 me 14-tube superhet has voice 
Alter for low noise, ear-saving AGO, high sens. & select. 
IF is 1255 kc. Checked, aligned, w/pwr sply, cords, 
tech data, ready to use, fob Charleston, S. C. * 7Q C n 
or Los Angeles .... >/Y.DU 

R-45/ARR-7 brand new, 12-tube superhet .55-43 me in 
6 banos, S-meter, 455 kc IP’s, xtl niter, 6 sel. positions, 
etc. Hot and complete, it can be made still better by 
double-converting into the BC-453 or QtX-535. Pwr sply 
includes DC for the automatic tuning motor. t|7Q50 
Fob San Antonio __ ...... ............... * 

Time Pay Plan: $17.95 down. II x $16,03 

Write stating your specific needs in lab- 
type test equipment: Scopes, Signal Gen¬ 
erators, freq. meters, etc., etc. 

R. E. G00DHEART CO., INC 


Box 1220-GC 


BEVERLY HILLS, CALIF. 


TRANSFORMER. JEFFERSON HS. 110 or 220V Pri., Sec. 
1400 and 700 VCT <ja) 300 ma. 6V @ 7 amps, 6V # 7 

amps, 5V (S) 6 amps, 5V (aD 5 amps —-—-$8.15 

TRANSFORMER, 115V 60 eye, 2 secondaries each 

350 V @ 4 amps.$22.50 

TRANSFORMER, 115V 60 eye, sec. 1460VCT 290 MA, 

plus bias winding 736 V 33 MA ......$10.00 

CHOKE, 5.5 Hy. 900 MA, 26 ohms, 1.5 KVA test.$8.95 
SWINGING CHOKE, 2.3/5 5 Hy. 850/100 MA, 6 KVA 

test ...$12.50 

DYNAMOTOR, Mode! D-401 EICOR, input 12V @ 9.9 
amps, output 440 VDC @ 200 MA. Brand Newl 

Only .. .$2.25 

CHOKE, 1.72 Hy. 400 MA, 10 KV.$3.75 

850 WATT MODULATION TRANSFORMER, Chicago 
Xfmr Co., FS-type frame. Pri. 10,000, Sec. 3750 and 

7550 ohms . $32.00 

CHOKE, 2 Hy. 1.15 Amp. 5 KV test...,.$12.50 

CHOKE, 6 Hy. .5 Amp. 3.5 KV... .....$4.50 

CHICAGO FILAMENT XFMR, 115V 60 eye, sec. 5V @ 

15A, 5KV AC hipot.... .....$7.50 

MULTI-TAP FILAMENT xfmr, pri. 210-240V 60 eye in 
5 V steps, sec 5/7.5/10/1 IV @ 35A, common 

CT . ......$19.95 

FILAMENT XFMR, 115V or 220V 50/60 eye, sec. 5V 

@ 20A CT, 35kv ins.... ...$12.00 

FILAMENT XFMR, 117V 50/60 eye, two 10V 13A @ 
12.5KV, one 10V 13A @ 7.9KV, one 6.3V 1A..$11.00 

CAPACITOR 8MF 2KV, Cornell-Dubilier, with brack¬ 
ets . .......$3.15 

CAPACITOR 4MF 3KV, Goodman, with brackets.$3.75 

V wm n I c. 7701 S. Normandie 

& K IM Si Los Angeles 44, Calif. 

All Orders FOB L. A. - Phon« (213) PL 1-0278 
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HUNDREDS OF TOP QUALITY 
ITEMS —Receivers, Transmitters, 
Microphones, Inverters, Power Sup¬ 
plies, Meters, Phones, Antennas, In¬ 
dicators, Filters, Transformers, Am¬ 
plifiers, Headsets, Converters, Control 
Boxes, Dynamotors, Test Equipment, 
Motors, Blowers, Cable, Keyers, 
Chokes. Handsets, Switches, etc., etc. 
Send for Free Catalog—Dept. 73, 


FAIR RADIO SALES 

2133 ELIDA RD. • Box 1105 • LIMA, OHIO 


TECH. MANUALS 


SCR-511 (Horsie-Talkie) with PE 157 3.00 

BC-603, BC-604 & Comp. 3.00 

APX-2 IFF Operating Manual 1.50 

SCR-536 Walkie-Talkie 2.50 

TC-19 Telegraph Repeater 

Intermediate 2.00 

TC-18 Telegraph Repeater Terminal 2.00 

BC-312, BC-342 3.00 

ME-40 Maintenance Equipt. for 
BC-1000 1.00 

AB-71 Antenna Erection & Supports 1.00 

RT-66, 67, 68 5.00 

PP-109, 112 3.00 

SCR-625 Mine Detector 1.00 

TBY Power Supply 2.00 

PE-108 Generator MOV 600W 1.00 

EE-8 Field Telephone 1.50 

EE-105 Com. Bet. Carrier Ter. 1.50 

BC-1335 Transceiver 2.50 

TS-268 Crystal Rect. ,75 

RTS-22X Transmitter 1.00 

Printer to copy Negatives & X-Ray 
Film 1.50 

Tube Chart for 1-177 1.00 

SCR-593 Rec. BC-728 2.00 

RC-261—RM-52 & 53 Phone Patch 1.00 

VO-3 Oscillator for Code 1.00 

Converting APX-6 to operate 
950-1215 MC 2.00 

Conversion Sheets 

SCR-522 Conversion Sheet .50 


Command Set Conversion to 6 Meters .50 

J. J. GLASS CO. 

1624 S. Main St., Los Angeles 15, Calif. 

Rl 9-1179 (213) 


will be able to better keep up with the demand 
for their beams. We’re hoping that they’ll make 
some of the results of their antenna test site 
available for us to print in 73. In the mean¬ 
while we’re doing fine with our Hy-Gain tri¬ 
bander here at the 73 HQ. 

RTTY 

Fellows keep asking how they should go 
about getting on amateur radioteletype. I’ll 
encapsulate it for all interested parties. 

1) You’ll need a printer, a converter, and 
the usual receiver and transmitter. Printers can 
be purchased for a very reasonable sum ($100 
or less, frequently) through your nearest RTTY 
Society. MARS programs have been distribu¬ 
ting them rather freely too. And there always 
are the ham ads. You might check with 
W1AFN, W2ZKV, W3CRO, W4RWM, 
W5ANW, W6AEE, W9GRW, or W^>ATM. 
There are two commercial converters on the 
market (see Alltronics ad in this issue for one), 
a couple available surplus and any number of 
simply build home-made units. One of the 
best we’ve seen was in the August 1961 issue 
of 73 and consisted mostly of an inexpensive 
printed circuit board. 

2) You plug the converter into the phone 
jack on your receiver and the printer into the 
converter. Presto: the written word. 

3) After the initial shock has worn off you 
will get the hankering to talk back. If you 
have a transmitter like the Central 200V all 
you have to do is plug into the converter and 
you are in business. If your oscillator does not 
have an FSK circuit you’ll have to build one. 
Fortunately this is a matter of a few minutes. 
A small variable condenser in series with a 
1N34 or other small diode will allow you to key 
a small added capacity across the oscillator and 
vary its frequency by the required 850 cycles. 
A dc voltage fed through an isolating rf choke 
to the diode switches the capacity off and on. 

4) Have fun. 

RTTY Sweepstakes 

Though I’d read in the RTTY bulletin that 
there was going to be an RTTY contest, I 
really hadn’t given it a lot of thought. Then, 
the other night, I had just returned from a 
hip down into Massachusetts to pick up some 
tropical fish for Virginia and, as I tuned the 
bands, I heard a terrific clatter on the RTTY 
channels. Fortunately my Model 15 was all 
tuned up and ready to go . . . John, WA2FMF, 
had visited that day and checked it for us. 

We quickly hunted around and dug up the 
patch cords for the new Alltronics Converter 
and soon were getting good copy. The 200V 
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Mesbna } s Incrediblements 


BC-453 (Q-5*r) 190-550 ke exlnt .. ....12.75 

80 METER ARC-5 (3 -4 me) transmitter, xlnt ...9.50 

BC-458 <5.3-7 me) transmitter, xlnt ....8.50 

ARC-5 MODULATOR MD-7, brand new .8.50 


17 FT. BALLOON, double plastic, wgt 20 lbs. aluminized 4.50 

RA-62, AC Supply for SCR-522. xlnt ,..35.00 

28 volt DC supply 4 amps from 115 volt CO cycle, unused. 12.50 

MAGNETICALLY REGULATED SUPPLY, brand new. 

Output 150 DC 3.4 amps plus 300 volts 3.2 amps. 

Wgt 100 lbs, 2 rack panels ....50.00 

PHILCO TRANSISTORS, HF CSC/COXV similar to 
SB-100 ..80r ea, 3 $2.00 

1.000 KC CRYSTALS, HC-6 holder ............ _...2.25 

TRANSISTORS, 15 pieces PNP low voltage, OK ... 15 $1.25 
NATIONAL TRANS. COND. TMK-150. 150-10,5, unused, 1.50 
220 MC DIPOLE ANTENNA, Brand New w/coax socket.. 3.00 

TECH. MANUALS, fresh as new: any one at $2.50. BC-003, 
BO-659. BC-683. BC-1,000, ARN-6, ARC-27. Take your choice. 

IBM MEMORY PLANE, 100 bit $5,00; 1,000 bit $10.00; 
8,000 bit $15.00. 

CRYSTALS. HC-6 metal holder. Your choice $1.00 each 37,65, 

38.85, 39-85. 40.85, 41.85, 42.85, 45.85, 16.85, 47.85, 48.85. 

49.85, 50.85, 51.85, 52.85, 53.85, 23.635, 24.544, 25.635, 26.259 
me. 

All material FOB Lynn Mass, (you pay shipping). 

New catalog just out. If you don't have one, rush 
10# handling charge for 68 pages of eye popping 
values. This is the best catalog yet. 

JOHN MESHNA JR. 

19 ALLERTON ST., LYNN, MASS, 
phone 617-595-2275 


LM FREQUENCY METER, 
with book, OK . .$49.00 


NICKEL CADMIUM BATTERY, the lifetime 

battery' 1.2 volts 4 amp hr. charge A* discharge 
indefinitely. No known life termination. Xlnt, 
charged, ready for use..$2.00 

REMOTE CONTROL, brand new, consists 
of tel. dial, selsyn indicators, switches, 
pots, lights, housed in gray aluminum 
case. Gov't cost $150.00. Kxperimenters 
delight. Wgt. 29 lbs. ..... $6.00 


3C-733 RADIO RECEIVER, converts to 
regular FM receiver, converts to 6 meter 
and 2 meter receiver. With all tubes, 
xlnt. ...... ,$7.00 


PHILCO LINE TERMI¬ 
NATION Sc signalling 
unit, standard rack mount, 
contains hybrid coll, re¬ 
lays (4) transformers (115 
v 60 e) trans “T" pad, 
ree “T" pad, 3.5 ke use 
sect, tubes, etc. Imp. 800 
ohms. Good for fone patch, 
signalling on line, etc. 
Gov't cost $421.00 and 
brand new in gov't pack¬ 
age. Shipping wgt. 33 lbs. 
Bate style eqpmt. .$12.50 


DUAL MICRO-AMMETER <150 micros tups). 
used for conversion to teletype frerj, shift and 
tuning indicator. We include com*, sheet, 

Xlnt used.... $2.00 brand new cond. 2.75 
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had only to be plugged into a polar relay and 
we were on the air. It didn’t take long to find 
out that the 80 meter antenna had come apart 
. . . and the tribander was down with rotator 
troubles. I fumed. Even with the broken an¬ 
tenna I managed a few 80 meter contacts and 
a QRZ on 20 meters from a YV, 

Bright and early the next morning we set to 
work getting the antennas back up. I cut a 
folded dipole for 80, which we hung from the 
100' Rohn tower to a tree. The tribander was 
swung back up on the E-Z Way tower and we 
were all set. 

Unfortunately there was a lot of magazine 
work to do so I couldn’t spend the entire 
weekend on the air. I worked about 25 states 
and four countries . . . and heard ten countries 
more that I didn’t have the patience to work, 
including a ZKI! RTTY has come a long way. 
One contact that stood out was with W6NRM. 


The hook is frankly written for beginners 
and does not go into the complications of de¬ 
signing circuits or heavily into the theory of 
RTTY. It tells you what you need to put an 
RTTY signal on the air, where to get your 
printer, how to build or buy a receiving con¬ 
verter, how to connect into vour transmitter, 
and just about everything else you really need 
to know to get on the air and have fun without 
becoming an expert. A great deal of space is 
taken up with photographs of the various types 
of available commercial equipment and con¬ 
siderable valuable discussion is presented to 
help you choose your printer, tape equipment 
and other accessories. MARS members will find 
the data on military gear invaluable. 

The book is designed to compliment the ar¬ 
ticles that appear in 73. There are a couple of 
reprints from our earlier issues, but other than 
that all of the material is new and unavailable 


The last time Boh had copied RTTY signals 
from me was over 13 years ago. 

RTTY BOOK 

It took us a lot longer than we figured to 
turn out our promised RTTY book. Naturally 
we have a whole set of lame excuses for this 
and by the time we got through explaining you 
would probably be moved to tears. 


elsewhere. 

The original price of the book was $3. 00. 
We have cut a lot of corners in the production 
of this book. Most of the photographs were 
taken of my own equipment, many of the pages 
were prepared on our own Varityper and IBM 
Executive and the book has been printed by 
the less costly offset process. The finished prod¬ 
uct is very good (both the ARRL and Radio 
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Handbooks are offset printed now), and these 
economies enable us to sell the book for only 
$2.00 instead of the expected $3.00. 

Fellows who have already sent in their $3.00 
for the RTTY book will receive not only the 
book but a one year extension of their subscrip¬ 
tion to 73 as a reward for their patience in 
waiting for us to fuss around and get the book 
the way we wanted it before publication. 

Two other books have appeared in the past 
on this subject. The first one was largely writ¬ 
ten by me and compiled by W2JTP. Much of 
the material in that book was lifted enmass out 
of the earlier RTTY columns I wrote for CQ 
magazine from 1951 to 1954. When that book 
finally went out of print W2JTP redid it with 
a few small changes and it was published by 
Cowan earlier this year at $3.95. It seemed to 
me that after ten years that someone should 
sit down and write something a little more up 
to date. W4RWM provided the framework and 
I filled in the bulk of this latest book. Tin 
betting $2.00 that you like it. 


is available for six meter sideband work; one 
devoted to quad antennas, complete with a 
comparison of the various commercially built 
models; one on towers, comparing all of the 
makes of towers and a big special section in 
March on all of the receivers that are presently 
available either new or second hand. This re¬ 
ceiver section will show pictures of just about 
every receiver made in recent years and give 
the specifications. Were short a few photo¬ 
graphs and would appreciate readers sending 
them in for the: 75S1, S-27, S-37, S-41, SX-42, 
S-77(A), SP-400X(SX), AR-1, AR-2, HR-20. 

A new manufacturer of sideband transceiv¬ 
ers seems to pop up every few days. We’re 
planning on a comprehensive on the commer¬ 
cial transceivers for April and would appreciate 
hearing from any manufacturers that have not 
already sent us photos and specs of their gear. 
It would be a shame to be left out of this 
section. 

Motivational Research 


Special Sections 

We re working on several special features 
for 73 which may be of more permanent in¬ 
terest than usual. The plans are to have a sec¬ 
tion devoted to a survey of the equipment that 


Even a casual inspection of our subscrip¬ 
tion ads should show you that I have been try¬ 
ing ever\' tack that I could think of to get more 
subscribers. None of my brainstorms seem to 
produce any special results, entertaining 
though they may be. OK, I give up. I’m ap- 


SURPLUS FROM SPACE 


Read-N-Save 


DB Meters Z x /z rd —10 to ~f6db lmw @ 600 ohms 

NEW 

Sperti Vacuum Switches for ART-13, etc._NEW 

Velvet Verniers w/large knob__—--NEW 

600 Ohm 300 Watt Non-inductive Resistors- 

WE-255A Polar Relays for TTP ____..... 

Sockets for use with above relay .....__NEW 

Dummy Loads 27 to 40 mcs 30 watt A-S3_ 

Choppers Stvns Arnold #222 AC-DC llOvdc max_ 

Nicad Storage Batteries l,2v 6amp hrs, _..._- 

Bank of 10 batteries in plastic case (12v)__ 

Chargers for above (12v) 115ac input_... 


$2.75 

$1.00 

$1.00 

$2.50 

$4.50 

$2.50 

$1.00 

$5.00 

$2.00 

$17.50 

$4.95 


NEW SURPLUS TUBES GUARANTEED 


2C39A ___ $7.50 

6F4 (acorn L$L75 

5881 .... 

$1.50 

3CX100A5_ $10.00 

100TH __ 

$11.00 

6AN5_ 

$1.25 

6161_$35.00 

25HTH .... 

$18.50 

4X150G __ 

$22.50 

829B_ $9.50 

4X250F .... 

$25.00 

446A 

$0.50 




4-400A _ 

$22.50 


We stock large quantities of Military and Com¬ 
mercial Test Equipment, We buy AN/GRC, PRC, 
IRC and test equipment TS and AN/UPM or 
URM. What have you for sale or trade? 


MONEY BACK GUARANTEE ON 

ANYTHING WE SELL- 

ALL SHIPMENTS F.O.B. BRONX, N. Y. 


SPACE ELECTRONICS CO. 

218 West Treniont Ave., Bronx S3, N. Y. 

TRemont 8-5222 


PL-259, SO-239, UG-100A/U Coax Connec¬ 
tors, any 3 or combination of three., New 51.00 


Crystals, Overtone—CR-23U (HC-6/C) 
any whole me freq. between 31 and 41 
incl. -- $2.25 ea. 


807 Tubes, new, tested & guar. 


...—SL00 
6 for $5.00 


Sockets for 4X150A etc. 
Eimae #SK-610 ___ 


56.50 ea. 
— 2 / 12.00 


T-l79/ART-26 Transmitters 300-600mc, 35w 
Brand new w/tubes, for ham TV- ...» $59.50 


SP-600-JX Receivers .545-54 me 
Like new ___ 


$425.00 


Berkeley Model 5500C Universal 

counter & timer Lab tested—perlect_ .5425.00 


Low Freq. Marine Receivers—RCA 
3 bands 240 to 2000 kc—115vac 
New condition ...__ 


$69.50 


BC-463A Transmitter and AM Modulators 
converts to 6 mtrs. uses 815 final 2 ea 
6L6 Modulators—New w/tubes _ $19.50 


Coax Relays SP3T 28vde 

General Communications 3N120RC or 

Thompson Products 10566. New _ 


-517.95 
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pealing to you to tell me what factors have in¬ 
fluenced you to subscribe or might influence 
you* 

You may not be a subscriber to 73 at present, 
but in all probability you are subscribing to 
some magazines. Think back; what was it that 
tipped the scales and convinced you to send 
in your subscription? Perhaps you can let me 
know so I can tip the scales for other readers 
and speed up our expansion a bit. 

Did they reach you through reason: it is 
cheaper to subscribe than buy on the news¬ 
stand; you sometimes can miss an important 
issue by depending on newsstands; you often 
have to look around quite a bit to find a stand 
that has a copy; etc. Or was it just persistence 
in sending you subscription reminders? 

Are there any changes in 73 that would 
make you like the magazine more? Almost all 
of the fellows that write in now want us to 
keep it just as it is, but that doesn't mean that 
the fellows who are not subscribing like it this 
way. We are already publishing more feature 
articles than all the other ham magazines com¬ 
bined, so we can't do much more along that 
line. No, I believe that the magazine is good 
and it is only in our sales approach that we 
have failed. But maybe I'm wrong! 

What do you think? 

RM-34I Continued 

In the interests of avoiding a court battle, 
for which I have neither the time nor monev, 
it is prudent for me to retract the second sen¬ 
tence of the second paragraph on page 83 of 
the December 1962 issue of 73. This sentence 
said, ""There were numerous reports of TVI in 
which he was uncooperative, complaints of 
overpower, complaints of excessively broad and 
splattering signal, complaints of malicious in¬ 
terference, and several other serious problems 
much too lengthy to cover here." 

STATEMENT REQUIRED BY THE ACT OF AUGUST 24. 1912. 
AS AMENDED BY THE ACTS OF MARCH 3, 1933. JULY 2, 1946 
AND JUNE 11. 1960 (74 STAT. 208) SHOWING THE OWNER¬ 
SHIP. MANAGEMENT AND CIRCULATION OF 73 Magazine, 
published monthly at Norwalk, Connecticut, for Sept. 27, 1962. 

1. The names and addresses of the publisher, editor, managing 
editor, and business managers are: Publisher. Wayne Green. Peter¬ 
borough, New Hampshire. Editor, same as above. Managing editor, 
same as above. Business manager, same as above. 2, The owner Is: 
(If owned by a corporation, its name and address must be stated 
and also immediately thereunder the names and addresses of stock¬ 
holders owning or holding 1 percent or more of total amount of stock. 

If not owned by a corporation, the names and addresses of the 
individual owners must, be given. If owned by a partnership 
or other unincorporated firm. Its name and address, as well as that 
of each individual member, must be given.) Amateur Radio Publish¬ 
ing. Inc.. 1379 East 15 St, Brooklyn 30. N V. Wayne Green, Peter¬ 
borough. N il. 3. The known bondholders, mortgagees, and other 
security holders owning or holding 1 percent or more of total amounm 
of bonds, mortgages, or other securities are: none. 4. Paragraphs 2 
and 3 include, in cases where the stockholders or security holder ap¬ 
pears upon the books of the company m trustee or in any other 
fiduciary relation, the name of the person or corporation for whom 
such trustee is acting; also the statements In the two paragraphs 
show the affi, nt’s full knowledge and belief as to the circumstance: 
and conditions under which stockholders and security holders who do 
not app r upon the books of the company as trustees, hold stock and 
securities in a capacity other than that of a bona fide owner. 5. The 
average number of copies of each issue of this publication sold or 
distributed, through the malls or otherwise, to paid subscriber 
during the 12 months preceding the date shown above was: (This 
Information is required by the act of June 11. 1960 to be included 
in all statements regardless of frequency of issue.) 33,708. 
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SPECIAL! 144 or 220 me TRANSMITTER 

20 waffs! Simple fo convert 242 me DXT-2 Beacon 
Transmitter, measures 4” x 4" x II ’ complete with 
antenna, water-tight case and sidetone modulator. 
Power required 300V DC & 6.3V. Uses two 12AT7 
and one 6360 final (rot furnished). Schematic and 
2-meter conversion data included. Hundreds sold al¬ 
ready at this fabulous price. BRAND NEW, only 6.95 

(See VHF SB conversion Oct. ( 62 Cp) 


Send for Columbia's New 48 - Page 
Catalog of Surplus Electronic Bargains! 


Name, . .. 



QTH 

City 


»... Zona..... State........ 


COLUMBIA ELECTRONICS 

4365 WEST PICO 81 V 0 . tOS ANGELES 19 , CALIF. 


INTRODUCTORY OFFER 


$ 


FREE! 


50 


DOUBLE 

BONUS! 


BONUS #1 

.00 WORTH OF 
’include RADIO-TV 

25 e for DADTC I I I 

handling PARTS I I I 
BOTH FREE WITH 


BONUS #2 
POLY PAK OF 
YOUR CHOICE 
LISTED BELOW 
EVERY $10.00 ORDER 


S 1 


WORLD FAMOUS POLY 

□ 10 ELECTROLYTICS, 

5mf to lOOOmf to $ 50 V DC. 

□ 5 POWER TRANSIS¬ 
TORS. 2N155, TO 3 erne. 
030 WORLDS SMALLEST $ 
RESISTORS, 1% tol ..... 

□ 00 CARB. RESISTORS. 
%-2W, 100 ohm to 2 meg,.. 

□ 25 POWER RESISTORS, 
5-50W, IflOohms to WKohms 
O 15 NPN TRANSISTORS, 
‘Gold Bonders' hobby must. 

□ 15 SILICON DIODES, 
asst types to 2 amp....... 

□ 15 TOP HAT RECTIFI¬ 
ERS, silicon to 2 amp...., 

□ 10 SUBMINI DIODES, 
germanium, 1N34, 1N48., . 

O $25 RADIO-TV-HOBBY 
SURPRISE, wide variety,. 

□ 10 TWO AMP SILICON 
R ECTIFIE RS, stud & axial, 

0 4 SUN BATTERIES, to 
1 *4", Hte sensitive projects. 

□ IS SWITCHES, rotary, 
micro, 115 vae, worth $15... 

□ 35 TWO WATT RESIS¬ 
TORS. Alt. ITtC, asst va|.. „ 

Q 10 VOLUME CONTRLS.. 

10 tvpos to lmeg, popular... 

O 10 C K -722 TRANSIS¬ 
TORS, PNP by Raytheon,.. 

□ 30 PRECISION RESIS¬ 
TORS. to, i. 2W; r;. ... 
Include postage, avg. wt 


PA 

$ 

$ 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


per 


K K ITS—BRAND NEW PARTS 

□ 2N35 TRANSISTORS, 

NPN by Sylvania. ... — . 

□ 6 PHILCO 100 MEGA¬ 
CYCLE TRANSIST., PNP 

□ 60 CERAMIC CONDEN. 

I5mmf to .03mf to 2KY, 

□ 10 TRANSISTOR SET, 

SPNPs. 5NPNs. .. 

□ 60 KNOBS, asst sixes, 
colors, push & screw. ..... 

□ 20 MICROSWITCHES. 

by GE. 115VAC. SPDbrcak 

□ 10 TRANSISTOR 

SOCKETS, for PNP NPN 

□ 50 TERMINAL STRIPS. 

1 to 12 lug types, $5 val. ... 

□ 10 RCA PLUG N JACK 

SETS, phono, amp. tuner... 

O 50 COILS-N-CHOKES, 

rf, if, osc. peaking, etc._ 

□ lOOOOpc HOWE. KIT, 
rad t © - TV - hob h v. elec t, rep | es. 

□ 15 PNP TRANSISTORS, 

‘Gold Bonders’ TO-5 ease.. , 

J 10 TRANSISTOR ELEC 
TROLYTICS. 3 to 20mf 

□ 30 DISC CONDENS. 

27mint to .01 mf to IKY. . 

□ 60 MICA CONDENS.. 

20 vals to .Olmf to 1KV. . 

U 30 SILVER MICA CON 

DENSERS. 1 & 5% types 

□ 60 TUBULR. CONDEN., 

20 vals to .5mf to IKY_ 

pak 1 - lb. 10# for 1363 flyer. 


$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 


POLY PAKS 


P. O. Box 942A 

So. Lynnfield # Mass. 
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October I960—December 1962 


Mo. Yr, Page 

ALLOCATIONS 

Jim 61-41 Regulations: 1928, W8GNL 

Sep 62-2? U.S.S.R. Amateur Radio Regulations, K6BU 

Oct 62-72 Use of the Amateur Bands, KZ55W 

AM 

60-42 Modulation Fundamentals, WjJTKX 

60- 25 Measure Your Modulation, K5JKX/6 

61- 14 Helling Modulation Facts, K4ZGM 
61-32 40 Watt Transistor Modtilator, KL7DLC 
61-20 Electrotone M-100 Modulator Test, W4AP1 
61-24 Universal AM Monitor, W5SUC 
61-18 AM Modulation Systems, W7CSD 

61- 29 Class B Modulators, WA2INM 

62- 28 Helslng Modulator Design, W5SUC 
62-64 AM Reception with FM Receivers, W4WKM 
62-46 Transistorized Cathode Modulator, K2STV 

May 62-86 MD-7 Surplus Modulator, WA2PGX 
May 62-10 6M AM-DSB Transmitter, KtAOE 
Jun 62-24 More AM Reception with FM Rec., W4WKM 
62-66 Audio Amplifier Frequency Response, W5SUC 
62-24 Slide Bias Modulator, VE7QL 
62-44 AM Oscilloscope Patterns, WpOPA 


Oct 

Nov 

Apr 

Apr 

Jun 

Jun 

Jul 

Sep 

Feb 

Apr 

Apr 


Sep 

Sep 

Dec 


ANTENNAS 

Oct 60-16 Perils of Antenna Construction, K9AMD 

Nov 60-49 Finding True North, W5LFM 

Mar 61-22 New AU Band Antenna, K5JKX/6 

Apr 61-27 Coaalal Cable Wave-Length Chart, W9HOV 

May 61-18 Coaxial Cable Loss Chart, W9HOV 

Jul 61-26 Great Circle Computations, K5RPB 

Jul 61-12 Water Tower Verticals, W7CSD 

Aug 61-62 New Look at Old Antennas, K5JKX/6 

Oct 61-40 An Inexpensive Vertical, W6NKE 

Oct 61-66 Send-Recetve-Ground Switch, W70E 

Nov 61-50 Evolution of the Ham Antenna, W70E 

Dec 61-52 Inexpensive Ground Plane Antennas, K5JKX/6 

Feb 62- 8 A V-Locp Beam, W2NQS 

Mar 62-46 Antenna Switching Unit, W'lEHC 

Mar §2-37 Argument for the V-Beam, W2RWJ 

Mar 62-26 Half Wave Lises, K2KPE 

Apr 62-30 A Universal Antenna, W6AO! 

Apr 62-78 Antennas for the Traveling Man, W2SKE 

Apr 62-24 Twin-Lead Long Wire Antenna, W8LCU 

Apr 62-10 40M ZL Special, W4AXE 

Jun 62-74 All Band Dipole Antennas, K#OFB 

Jun 62-64 Calibrate Your Antenna System, K2DHA 

Jul 62-20 Finding True North, KH6BW 

Jul 62-34 The Wlndom Antenna, W4WXY 

Jul 62- 6 The 420 MC Band, W4H11K 

Oct 62-10 Replacement Auto Antenna, W4WKM 

Oct 62-64 V-Beam Performance, G3B1D 

Nov 62-67 Coax vs Open Line, W9HOV 

Nov 62-70 The Inverted V-Beam, W8DLU 

ANTENNAS. BEAM 

Nov 60-41 Rahbit Eara on 14 MC, W6EHY 

Apr 61-31 Antenna Element Droop Remover, W?OE 

May 61-9 G4ZU Antenna by Smith, WSWD 

Aug §1-56 Finney 6 and 2 Meter Beam Test, W3U2N 

Aug 61-14 IS Meter Bt-Square Antenna, WSCUE/6 

Sep 61-48 Polarisation Diversity: Part i, K6CT 

Oct 61-42 Polarization Diversity: Part II, K6CT 

Nov 61-48 16 Quad for Six, W3TBF/0 

Feb 62- 8 A V - Loop Beam, W2NQK 

Feb 62-68 Split Element Beam for 2M, K8ERV 

Mar 62-24 Explosive Rivets. W4WKM 

Sep 62-17 Reversed Beam Antenna, K6BU 

Nov 62-70 The Inverted V-Beam, W8DLU 

ANTENNAS. MOBILE 

Feb 61-36 Getting the Most from the Whip, W4AP1 

Mar 61-18 Top Loaded Whip, W2BIW 

Jun 61-13 Mobile Whip Antenna Location, W70E 


ANTENNAS, VHP 

Jun 61-8 Pylon-Slot Antenna, K2TKN 
Jul 61- 8 Tinker Toy 2 Meter Antenna, K6LFI 
Aug 61-66 Finney 6 and 2 Meter Beam Test, W3UZN 
Nov 61-46,$6 Quad for Six, W3TBF/# 

Dec 61-52 Inexpensive Ground Plane Antennas, K5JKX/6 
62-12 6M Coaxial Antenna, W6KVO 
62-17 Reversed Beam Antenna, K6B1J 


Aug 

Sep 


AUDIO 

Mar 61-25 Audio Imp. of Common Surplus Eipilp., W4WKM 

Apr 61-30 Command Set Audio Improvements, K8HDR 

Oct 61-75 Salvaging Speakers, K5JKX/6 

Nov 61-24 Phasing for Audio Selectivity, K5JKX/6 

Nov 61-66 Station Audio Accessories, W3KBM 

Dec 61-44 Surplus Audio Accessories, W4WKM 

Apr 62-56 Pre-Amp Response Shaping, W5SOT 

Sep 62-66 Auifio Amplifier Frequency Response, W5SUC 

AUDIO AMPLIFIERS 


Oct 

Dec 

Feb 


60- 6 
60-16 
61-16 
Mar 61-30 
Apr 61-32 
May 61-44 
Sep 61-27 
Nov 61-10 
Mar 62-30 
Apr 62-56 
62-40 
62-68 
62-20 
62-23 
62-48 


Jun 

Sep 

Nov 

Nov 

Nov 


Transistorised Audio AGC Amplifier, KSJKX/6 
Multivibrator Vox, W4WKM 
Transistorized Mike Pre-Amp, W7CSD 
Transistorized Utility Audio Amplifier, KSJKX/6 
40 Watt Transistor Modulator, KL7DLC 
Receiver Audio Circuits, KSJKX/6 
Back-to-Back Audio Transformers 
Transistor Mike Pre-Amp, K6PZT 
Transistor Carbon Mike Pre-Ampa, W5SUC 
Pre-Amp Response Shaping, W5SOT 
Unique Phase Inversion Circuit, W4JKL 
Audio Amplifier Frequency Response, W5SUC 
Build a Mobile Mike, K5JKX/6 
Push-Pull with Single Ended Xformer, W4JKL 
Versatile Mike Input Circuit, WA2AKT 

AUDIO OSCILLATORS 


Nov 61-12 Two-Tone RTTY Oscillator, WSSFT 

Feb 62*35 BC-221 as Audio Generator, W0OKH 

Feb 62-62 Transistorised Code Practice Oscillator, K6EAW 

Jun 62-56 Testing the Knight CPO, WA2INM 

Aug 62-14 UalJunction Transistor CPO, W2VSP 

BIAS AND BIAS SUPPLIES 

Mar 61-12 Bleeder Bias, K6QGE 
Jul 61-45 Transistor Biasing, K6EAW 

CLAMP TUBES AND Of HER PROTECTIVE CIRCUITS 


Mar 61-12 
Jan 62-68 
Jun 62-34 


ANTENNAS, SUPPORTS, 


Jul 

Jan 

Oct 

Jan 

Jan 

Feb 


61-12 

61- 36 
61-20 

62- 14 
62-20 
62-74 

May 62- 8 
Jun 62-47 


61-33 

61- 38 

62- 12 
62-30 
62-78 
62-67 

May 62-74 
May 62-60 
Jun 62-26 
62-42 
62*2# 
62-18 


Aug 

Sep 

Feb 

Apr 

Apr 

Apr 


Oct 

Dec 

Dec 


Water Tower Verticals, W7CSD 
Antenna Support Mast, WlOE 
Simple Antenna Mast, K4GSD 
Rotating Tower, K2LZF 
TV Antenna Rotators. K2TKN 
Economy Antenna Tower, W6HOA 
Simple Antenna Mast, K3LTB/5 
Testing.the CDE AR-22 Rotor, K2PSW 

ANTENNAS. TUNING AND MATCHING 

RF Impedance Bridge, K6CRT 
Pi-Network Redrawn, WJttIKF 
Final Tanks, W6JAT 
A Universal Antenna, W6AOI 
Antennas for the Traveling Man, W2SKE 
SWR Bridge Calibration Data, W40AB 
Testing the Knight RF Z-Bridge, WA21NM 
Vacuum Capacitor Traps, W4AP1 
A KW SWR/Power Meter, W6VAT 
Understanding SWR Measurements, K25S6 
Coaxial Baiuns, WA2INM 
432 MC Antenna Tuner, WITQZ 
ANTENNAS, UBF AND MICROWAVE 


Oct 60-38 
Nov <0-44 
Jan 61-14 
Feb 61-24 
Feb 61-42 

Apr 61-34 
May 61-35 
May 61-22 
Jun 61-39 
Jun 61-20 
Jul 61-30 
Aug 61-18 
Aug 61-56 
Oct 61-80 
Oct 61-18 
Nov 61-80 
Dec 61-58 
Dec 61-66 
Jan 62-18 
Jan 62-20 
Feb 62-42 
Mar 62-42 

TOWERS AND BOTAFORS ll.r 62-61 

Apr 62-61 


May 62-22 
May 62-76 
May 62-66 
May 62-75 
May 62-16 
May 62-74 
Jun 62-46 
62-47 
62-56 
62-69 
62-10 
62-54 
62- 6 
62-24 
62-76 
62-18 
62-24 
62-56 
62-50 
62-36 
62-60 
62-12 
62-74 


Jun 

Jun 

Jun 

Sep 

Sep 

Oct 

Oct 

Oct 

Nov 

Nov 

Nov 

Nov 

Dec 

Dec 

Dee 

Dec 


Jul 61-38 DX-40 Plate Modulation, K6UGT 

Jul 61-26 Heathkit Sixer S-Meter, K5VMC 

Jul 61-32 SX-111 SSB Modifications, WflRQF 

Aug 61-32 Versatile Control Techniques, W4WKM 

Sep 61-49 Tube Changes in SX-101A S-Meter Circuit, WA2NYO 

Oct 61-36 Converting the Bendix MRT-9, W4WKM 

Nov 61-30 Putting the International KB-1 on 20, KSJKX/6 

Jan 62-66 Heath VTVM Improvements, Bentley 

Feb 62-30 Improving the CE 10A, W9EGQ 

Feb 62-54 Improving the Lafayette HE-35, WA2INM 

Mar 62-40 Improving the Viking 11, W4AWM 

Apr 62-51 AGC for the Swan Transceiver, K65HC 

May 62-16 Heath Twoer Modifications, K20RY 

Jun 62-58 Break-in CW with the 20-A, K2ISP 

Jun .62-54 Crystal Control for the GSB-100, W2BZN 

Jun 62-57 Dc-chirping the Heath VFO, K6UGT 

Jun 62-76 Heath SB-10 on Six, W4NUT 

Jun 62-60 Improving the Heath Seneca, WA2GCF 

Jul 62-20 Perfecting the Lafayette HE-35, WA21NM 

Jul 62-18 The Eico 720 on Six, WA2KTJ 

Aug 62- 7 Improving the CC50 Converter, WA21NM 

Aug 62-58 Improving the Knight T-60, W4WKM 

Oct 62-54 Modernizing the Beath VF-I, W2RHD 

Oct 62-10 Putting the DX-20 on Six, K9STH 

Nov 62-10 Improving the Lalayette HE-35A, K6UGT 

Nov 62-66 Spotting Simplified, W4MLE 

Dec 62-10 Modifying the Lafayette HE-4% WA2JNM 

Dec 62- 9 Modifying the Fixer, K4ZQQ 

COMPONENTS 


Bleeder Bias, K6QGE 

Save Your Screen Grids, W9MT 

Overload Relay, W0OPA 

COMMERCIAL EQUIPMENT 

Testing the Heathkit Mohican Receiver, .W3UZN 
Equipment Manual Problems, K2DHA 
100 Watte on 6 & 2 with Kite, W3UZN 
Testing the Heathkit Hybrid Phone Patch, K2DHA 
Testing the Eieo Grid Dip Oscillator. W3U2N 

Testing the Heathkit Twoer, W3UZN 
Testing the Knight Grid Dip Oscillator, W20KU 
Testing the Lalayette KT-200 Receiver, K2DHA 
Handling Complaints to Manufacturers, K2DHA 
Testing the Electrotone M-100 Modulator, W4AP1 
Viking Transmitter Adjusting Tools, W6NKE 
Testing the Drake 2-B Receiver,K6YCX 
Testing the Finney 6 and 2 Meter Beam, W3UZN 
Equipment Finishing, W4WKM 
Testing the Central Electronics 200V, Staff 
Testing the Communicator IV, W4AP1 
Testing the Knight R-55 Receiver, W3UZN 
Testing the QX-535 Receiver, K3KMO 
Testing the Alco Grid Dip Meter, W4WKM 
TV Antenna Rotators, K2TKN 
Testing the LW-51 2M Transmitter, W3UZN 
Testing the Knight T-60 Transmitter, W4WKM 
Testing the Viking Ranger O, W4AP1 
Testing the Heath IM-10 VTVM, W3UZN 
Testing the Clegg 99>r. WA2HVK 
Testing the Hallicrafters KT-40K, W3UZN 
Testing the Heath Ha-10 Linear, W4UWA/K3KMO 
Testing the Knight Pocket VOM, WA2INM 
Testing the Telco 201 Converter, WA2INM 
Testing the Knight RF Z-brKke, WA2INM 
SB-6F SSB Transceiver, W4WKM 
Testing the CDE AR-22 Rotor, K2PSW 
Testing lift Knight CPO, WA2INM 
Testing the National NC-155 and NC-190, Staff 
Testing the Maverick 6M Filter, WA2INM 
Testing the Waters Hybrid Coupler, K2CM 
Standard Coll Tuner Converters, W4WKM 
Testing the Irving Electronics Preverters, Staff 
WWV on the Drake 2-B, K4FQU 
Testing the Continental ”Sia”, W1PYM 
Testing the Gonset Communicator IV-220, W4API 
Testing the Heath 1M-30 Transistor Tester, W5JSN 
Testing the Lafayette KT-390, W1MEL 


Nov 60-37 
Dec 60-44 
Jan 61-51 
Feb 61-20 
Mar 61-50 
May 61-36 
Aug 61-32 
61-2? 
61- 8 
61-85 
61-70 

61- 14 
<2-35 
€2-71 

62- 86 
62-21 
62-35 
62-59 
62-62 

Mar 62-36 
Apr 62-84 
May 62-91 
May 62-28 
May 62-81 
May 62-60 
Jun 62-13 
62-88 
<2-61 
62-44 
62-10 
62-46 
62-23 


Sep 

Sep 

Oct 

Nov 

Dec 

Jan 

Jas 

Jan 

Jun 

Jan 

Feb 

Feb 


Jun 

Jun 

Oct 

Oct 

Nov 

Nov 


Toroid Coils, W4WKM 

Tube Base Coil Forms, W4WKM 

Surplus Mike Switch, W4WKM 

Tube Marking Squawk, W71DF 

Chaste Mounted PL-259, W4WKM 

Economical Custom Resistors, W4WKM 

Versatile Control Techniques, W4WKM 

Back-to-Audio Transformers 

Resonant Bypass Capacitors, X5JKX/6 

Salvage TV IF Transformers, KgVQY 

Rewinding Relays and Transformers, K0RRM 

Minature Pilot Light. W4WKM 

Compact Pilot Lamps, W71NX 

Nylon Screws, W4WKM 

Pole Pig Picking, K2LZF . u,au.K« 

Solderle*a Connectors Used as Knobs. W4WKM 
Tube Sockets as Crystal Sockets, WA21NM 
Distinctive Trim Hardware, W4WKM 
Variable Pitch Pi-Net Coil, W4WKM 
Component Mounting Technique, W4WKM 
Chassis Mounted Phone Plug, W4WKM 
RF Choke Data, W9SLM 
Shrunk on Protection, W4WKM 
Speaker Grill from Sink Drainer, W4WKM 
Vacuum Capacitor Traps, W4AP1 
Bread Board Parte Brackets,Bentley 
Resistance Values, KSJKX/6 
Uses for Polaroid Items, K2KQJ 
How to Scrounge Parts, Es-KDAAI 
Replacement Auto Antenna, W4WKM 
Premium Tube Replacement Guide, W4WKM 
Push-Pull with Single Ended Xformer, W4JK1 

CONSOLES AND OPERATING POSITIONS 


Sep 61-22 Station Console, W9HKA 

Sep 62- 6 Elec. Cigarette Lighter for the Shack, W4AP1 

CONSTRUCTION TECHNIQUES 


Nov 

Dec 

Jan 

Jan 

Jan 


60-26 

60- 46 

61- 16 
Mar 61-15 
Noy 61-64 


Nov 

Dec 

Jan 


"Echcr. 


W6MMU 


Passive Satellite 1 
More on "Echo", W6MMU 
1296 Megacycles, K2TKN 
Laying Out a Parabola, W7 FGG-W 9ALU 
Horn Feeds Dish. TQNA 


Testing the Heath HR-20 Receiver, W4WKM-W4SYJ 4aa 
Testing the Heath Warrior, W6EUM j aB 

Testing the Irving Hiverter, Staff j an 

Testing the Waters Notch Filter, K2CM Jan 

Feb 

COMMERCIAL EQUIPMENT MODIFICATION Feb 


Nov 60-28 RF Improvement* for the Gonaet Com., W1MCA 
lan 61-24 Crystal Modification for Heath HW-2% W3UZN 
Jun 61-30 LafaveUe KT-200 Receiver ModLHcatlons, W6SA1 


60-18 Cardboard Chassis, KSJKX/6 

60- 44 Tube Base Coil Forms, W4WKM 

61- 28 Celling: SucUon vs Whoosh, W6JAT 
61-23 Mechanized Hole Cutting, W4WKM 
61-12 Oscillator Stabilization, KSJKX/6 

Feb 61-40 Improved Mounting Feet, W4WKM 
Feb-61-33 Panel Protection, W4WKM 
Feb 61-11 Rolling Your Own, K5JKX/6 
Feb 61-51 Hie Nibbling Tool, Staff 
Mar 61-62 Build Your Own Equipment, WiVVD 
Mar 61-50 Chassis Mounted PL-259, W4WKM 
Mar 61-16 Debugging Techniques, KSJKX/6 
Mar 61-19 Tube Base Plugs, Stall 

Apr 61-25 Power Transistor Uses Crystal Socket, W4WKM 
Apr 61-33 Toroid Mounting, VEfWT 
Apr 61-42 Blower Facts, W3KET 

May 61-37 Double Test Clip lor Brradboardtng, KSJKX/6 
May 61-38 Economical Custom Resistors, W4WKM 
May 61-41 High Resolution Adjustable Resistor, KSJKX/6 
Jun 61-32 Meter Insulation, KffWML 

61-29 Uaing Self-Tapping Screw* as Taps, K7AG1 
61-40 Standardized Test Leads, KSJKX/6 
61-41 4-1000A Socket, W4AP1 
61-32 Versatile Control Techniques, W4WKM 
61-20 Snap Bushing Uses, W4WKM 
61-80 Color Coded Controls, K3KMO 
61-76 Construction Do’s and Don’t’s, K5JKX/6 
61-80 Equipment Finishing, W4WKM 
61-72 Getting the Most From Variacs, W4CAG 
61-33 Economical Custom Construction, W4WKM 
61*14 Miniature Pilot Light, W4WKM 

61- 43 Solder* and Soldering, K311NP 
€2-33 Compact Pilot Lamps, W7INX 

62- 71 Nylon Screws, W4WKM 

62-21 SotderlM Connecters Used as Knobs, W4WKM 
62-% Tube Sockets aa Crystal Sockets, WA21NM 
62-59 Distinctive Trim Hardware, W4WKM 
62-62 Variable Pitch Pt-Net Coil, W4WKM 
Msr 62-36 Component Mounting Technique, W4WKM 
Mar 62-24 Explosive Rivets, W4WKM 
Mar 62-35 How to Build a Ham Shack, W7CSD 
Apr 62-84 Chassis Mounted Phone Plug, W4WKM 


Jun 

Jul 

Jul 

Aug 

Sep 

Oct 

Oct 

Oct 

Oct 

Dec 

Dec 

Dec 
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$2.00 


Radio Bookshop 

Become even smarter in 1963. Buy 
and read 

1-ELECTRONICS * RADIO ENGINEERING-Terman. One 
of the most complete text books ever printed. 1078 
pages. Theory, but easy on the math. $15.50 


5—ANTENNAS—Kraus (W8JK). The most complete book 
on antennas in print, but largely design and theory, 
complete with math. $12.00 


II—IT’S HERE! NEW 16th EDITION of 
RADIO HANDBOOK. $9.50 


13-REFERENCE DATA FOR RADIO ENGINEERS. Table>, 
formulas, graphs. You will find this reference book on 
the desk of almost every electronic engineer in the 
country. Published by International Telephone and Tele* 
graph. $6.00 


16—HAM REGISTER—Lewis (W3VKD). Thumbnail 
sketches of 10,000 of the active and well known hams on the 
air today. This is the Who’s Who of ham radio. Fascinating 
reading. Only edition. Now only $2.50 


21-VHF HANDBOOK-Johnson (W6QKI). Types of VHF prop- 
agation, VHF circuitry, component limitations, antenna de¬ 
sign and construction, test equipment. Very thorough book 
and one that should be in every VHF shack. $2.95 


22— BEAM ANTENNA HANDBOOK —Orr (W6SAI). 
Basics, theory and construction of beams, transmission lines, 
matching devices, and test equipment. Almost all ham stations 
need a beam of some sort . . . here is the only source of basic 
info to help you decide what beam to build or buy, how to in¬ 
stall it, how to tune it. $2.70 


23-NOVICE & TECHNICIAN HANDBOOK - Stoner 
(W6TNS). Sugar coated theory* receivers, transmitters, 
power supplies, antennas; simple construction of a 
complete station, converting surplus equipment. How to 
get a ham license and build a station. $2.85 


24—BETTER SHORT WAVE RECEPTION—Orr (W6SAI). 
How to buy a receiver, how to tune it, align it; build¬ 
ing accessories; better antennas; QSL's, maps, aurora 
zones, CW reception, SSB reception, etc. Handbook for 
short wave listeners and radio amateurs. $2.85 


26—5*9 SIGNALS—Orr IW6SAI). A manual of practical de¬ 
tailed data covering design and construction of highly ef¬ 
ficient, inexpensive antennas for the amateur bands that 
you can build yourself. $1.00 


27-QUAD ANTENNAS-Orr (W6SAI). Theory, design, con¬ 
struction, and operation of cubical quads. Build-it your¬ 
self info. Feed systems, tuning, $2.85 


28-TELEVISION INTERFERENCE-Rand (W1DBM). This is 
the authoritative book on the sub|ect of getting TVI out 
of your rigs and the neighbors sets. $1.75 


32—RCA RADIOTRON DESIGNERS HANDBOOK-1500 
pages of design notes on every possible type of circuit. 
Fabulous. Every design engineer needs this one. $7.50 


63-G.E. TRANSISTOR MANUAL 6th EDITION. 

$7—TRANSISTOR CIRCUIT ANALYSIS AND 
DESIGN by Fitchen. Written primarily as a college text 
to teach circuit design. $3.00 

76—MODERN OSCILLOSCOPES & THEIR USES 

—Ruiter, Second edition, shows what a ’scope is, what it 
does and how to use it for radio, TV, transmitters, etc. 
346 pages. $10.20 

80- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. I (lecond edition). This book gives circuit dio~ 
grams, photos of most equipment, and rather good end 
complete conversion instructions for the following: BC- 
221, BC-342, BC-312, BC-348, BC-412, BC-645, BC-946B. 
SCR-274N 453A series receivers conversion to 10 meter 
receivers, SCR-274N 457A series transmitters (conver¬ 
sion to VFO), SCR-522 (BC-624 and BC-625 conversion 
to 2 meters), TBY to 10 and 6 meters, PE-103A, BC- 
I068A/1161A receiver to 2 meters. Surplus tube index, 
cross index of A/N tubes vs. commercial types, TV & 
FM channels, $3.00 

81- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. II. Original and conversion circuit diagrams, plus 
photos of most equipments and full conversion dis¬ 
cussion of the following: BC-454/ARC-5 receivers to 10 
meters, AN/APS-13 xmtr/rcvr to 420 me, BC-457/ARC-5 
xmtrs to 10 meters. Selenium rectifier power units, ARC-5 
power and to include 10 meters. Coil data-simplified 
VHF, GO-9/TBW, BC-357, TA-12B, AN/ART-13 to ac 
winding charts, AVT-112A, AM-26/AIC, LM frequency 
meter, rotators, power chart, ARB diagram. $3.00 

82- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. Ill—Original and conversion diagrams, plus some 
photo of these: 701A, AN/APN-1, AN/CRC-7, AN/URC-4, 
CBY-29125, 50083, 50141, 52208, 52232, 52302-09, FT- 
ARA, BC-442, 453-455, 456-459, BC-696, 950, 1066, 1253, 
241A for xtal filter, MBF (COL-43065), MD-7/ARC-5, 
R-9/APN-4, R23R-28/ARC-5, RAT, RAV, RM-52 (53), 

RM9/ARC-4, SCR-274N, SCR-522, T-15/ARC-5 to T- 

23/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375. 
Schematics of APT-5, ASB-5, BC-659, 1335A, ARR-2, 
APA10, APT-2. $3.00 

731-HAM-TV-W<l»KYQ. This is the only book available 
on this fascinating branch of ham radio. Describes com¬ 
plete ham TV station that costs under $50. Very 
simple. $3.00 

738- SIMPLIFIED MATH FOR THE HAMSHACK BY K8LFI- 

Unbelievably simple explanation of Ohm's Law, squares, 
roots, powers, L/C, logs and the slide rule. No student 
should be without this booklet. 50c 

739- COILS by K8BYN-Wonderfully written and illus¬ 
trated through discussion of coils, their resistance, re¬ 
actance, impedance, Q, and distributed capacitance. 50c 


Order Form 

Circle the book numbers you wish to order. 
Please include cash, check, money order . . . 
or something we can deposit in the bank. 


Name. Call. 

Address . 

City.State. 


RADIO BOOKSHOP 

1379 East 15th Street, Brooklyn 30, N. Y. 
(N.Y.C. add 3% tax) 

Add 81/ 2 % to Canadian Checks 


JANUARY 1963 
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Apr 62-46 Tap* Tip, W4WKM 

May 62-89 Boiler Plate Key Anchor, W70E 

May 62-91 RF Choke Data, WS5LM 

May 62-28 Shrunk-on Protection, W4WKM 

May 62- 8 Simple Antenna Mast, KJLTB/S 

May 62-81 Speaker Grill from Sink Drainer, W4WKM 

May 62-60 Vacuum Capacitor Traps, W4API 

May 62- 6 2M Tank Assembly, WSDUT 

tun 62-12 Bread Board Parts Brackets,Bentley 

Jut) 62-88 Resistance Values, K5JKX 6 

Jus 62-61 Uses tor Polaroid Items, K2KQJ 

Jus 62-50 Eifiipmeat Design and CtWtruetkes Tips, W2TBZ/4 

Jul 62-14 Hints oft VHF Construction, WA2INM 

Jut 62- 6 The 420 MC Band, W4HHK 

Aug 62-62 Custom Panel Markings, KSJKX 6 

Oct 62-22 Mechanical Causes at VFO Chirp, K7MSL 

Oct 62-10 Replacement Auto Antenna, W4WKM 

Oct 62-53 Smudgeproot Labels, W0OPA 

CONTROL CIRCUITRY 

Dec 60-18 Multivibrator Vox, W4WKM 

Dec 60-16 Station Control System, WITOW 

Feb 61-46 Differential Switching with Polar Relays, W4WKM 

Sep 61-33 Transistorised Break-in, W7AXJ-K7DVB 

Dec 61-40 Rapid Decay Power Supply Switching, WJWYM 

Jan 62-36 Improved Simplified Break-In, W4HBO/2 

Mar 62-46 Antenna Switching Unit, W5EHC 

Apr 62-37 One Tube Vox, K8AOE 

Apr 62-28 Station Control Unit, W7AXJ 

May 62-82 High Power Antenna Relay Unit, W4WKM 

Jun 62-34 Overload Relay, W0OPA 

Jun 62-38 Tape Recorder on SSB, KZ5SW 

Aug 62-58 Improving the Knight T-60, W4WKM 

Sep 62-64 Full Break-in, W4MLE 

Sep 62-76 Surplus Conversion Keying Circuit, W4WKM 

Oct 62-62 Control Circuit lor RTTY, WflPHY 

Nov 62-65 Transceiver, Switching, W4JKL 

CONVENTIONS 
Nov 61- 2 Editorial, W2NSD 

CONVERTERS 

Oct 60-12 VHF Bantam Converter*, W9DUT 

Nov 60* 9 Transistor 10 Meter Converter, W3BUL 

Nov 60-12 4 Band Crystal Converter, W3UZN 

Dee 60*32 Low Noise 2 Meter Converter, ZL1AAX 

Dec 60- 8 Transistorized 220 MC Converter, W3HDC 

Jan 61-8 Navistar Converter* K8ERV 

Feb 61-22 5© MC Converter Sans B-. KSJKX 6 

Mar 61-27 432 MC Transistorised Converter, WMHX 

Apr 61-40 More on 432 MC Transistorized Converter, W3HDC 

Apr 61- S 6 Meter flimsier Converter, K8BYN 

Jus 61-12 Trmanistarized 75 Meter Converter, WASDZL 

Jul 81-31 Transistorized 6 Meter Converter, K8N1C/S 

Jul 61-29 VLF Converter, W3QA 

Aug 61-28 2 Meter Navistar Converter, WA2INM 

Mar 62-66 High-Level Transmitting Converter, W5EHC 

Mar 62-28 50 MC Converter, K6RNQ 

May 62-24 A 7077 2M Converter, WA6EWV 

May 62-18 Testing the Telco 201 Converter, WA2INM 

Jun 62-22 Transistorized Converter lor 6M, W3HIX 

Jun 62-52 t«0M Converter, WIOOP 

Jul 62-14 Hints on VHF Construction, WA21KM 

Jul 62-12 6M Nuvistor Converter, K8NIC/5 

Aug 62- 7 Improving the CC50 Converter, WA2INM 

Aug 62-38 SWL Converter, W2LLZ 

Oct 62- 6 Standard Coll Converters, W4WKM 

Oct 62*24 Testing the Irving Electronics Prcverters, Staff 

Nov 62- 6 1296 MC Transistorized Converter, W3HDC 

Dec 62-12 Testing the Irving Hlverter, Stall 

CRYSTALS 

Feb 61-59 Accurate Crystal*, K8ERV 

Jan’ 62-35 Tube Sockets as Crvstal Sockets. WA2INM 

Apr 62-38 Crystal Activity Checker, W0CGA 

Aug 62-28 Universal Crystal Tester, K5JKX/8 

Nov 62-21 Quaker Crystal Grinding and Etching Kit, WA21NM 

CRYSTAL OSCILLATOR S 

Sep 61-50 Crystal Oscillator Circuits, KSJKX 6 
Aug 62-18 More on Crystal Oscillators, W6LWE 
Aug 62-65 Novice VFO, K9AUB 
Sep 62-67 FSK a 9 MC Oscillator, W0PHY 


Oct 60-25 
Nov 60-27 


Oct 60-18 
Jun 62-42 


Oct 61*84 
Apr 62-78 
Sep 62*22 
Dec 62*50 


Nov 60*14 
Apr 61-42 
May 61*32 
Oct 61-14 
Feb 62-30 
Feb 62*44 
Apr 62- 6 
May 62*38 
Jun 62*76 
62-64 
62-87 
62*22 
Oct 62*12 
Dec 62* 6 


Jul 

Sep 

Oct 


Oct 61-38 
Apr 62- 9 


EDITORIAL 

73*s Policy, W2NSD 
Policies, W2N5D 

ELECTRONIC KEYS 

Tubeless Electronic Key, W1TUW 
A Simple Electronic Keyer, W4UWA K3KMO 

EMERGENCY EQUIPMENT 

Receiver Powered Transmitter, W3FQJ 
Antennas lor the Traveling Map, W2SKE 
AC Conversion <4 Auto Receivers, W5VOH 
Briefcase Transmitter*Receiver, W2TBZ 

EXCITERS 

FM VFO Exciter, W1TUW 

Filter Circuits, K5JKX/6 

ample Sideband Exciter, W2NQS 

Simple High Stability VFO, W2RWJ 

Improving the CE 10A, W9EGQ 

Surplus Frequency Synthesizer, W4WKM 

6M SSB Exclter/Transmltter, W5JSN/K8N1C 

FSK Without Relays, WSQJR 

Heath SB-10 on Six, W4NUT 

Command Set Exciter, W7CSD 

FSK a 9 MC Oscillator, W0PHY 

Mechanical Causes of VFO Chirp, K7MSL 

Transistorized 20M SSB Exciter, W5FRC 

Stable 2M VFO, W6TKA 

FIELD STRENGTH METERS 

Field Strength Meter-Monitor, W2WXH/6 
6 and 10M Field Strength Meter, W3YZC 

FILTERS 


Apr 61 
Nov 61- 
Mar 62- 
Mar 62 
May 62- 
Jun 62* 
Jul 
Sep 
Sep 
Oct 
Nov 
Dec 
Dec 


62- 

62* 

62* 

62 

62- 

62 

62 


42 

24 

57 

58 
32 
30 
58 
10 
18 
90 
32 
28 
74 


niter Circuit*, KSJKX/6 
Phasing lor Audio Selectivity, K5JKX/6 
FL-5 Filter for CW Reception, W4THU 
Ham-Band BC! Filter, K2DHA 
Vari-Cap Sweep Generator, KfiJHJ 
Unique SUcer Design, W90FD 
Transistorized Audio Filter, W6EUM 
Testing the Maverick 6M Filter, WA2INM 
Twin Cavity 2M Filter, W3TUZ 
FM Rejection Stub, W8HOA 
RTTY TO Filters, W3TOZ 
Selective CW Receiving Adaptor, W6EUM 
Testing the Waters Notch Filter, K2CM 

FM 


Oct 

Nov 

Nov 

Feb 

Apr 

Jun 

Jun 

Aug 

Sep 


Jan 

Jul 

Sep 

Jan 

Feb 

Feb 

Oct 

Oct 


60- 

60- 

60- 

61- 

62- 

62- 

62- 

62- 

62- 


61- 

61- 

61- 

62- 

62- 

62- 

62- 

62- 


Feb 61 
Mar 61- 
May 61 
Sep 61 
Jan 62 


10 

14 

30 
16 
64 
14 
24 

31 
42 


26 

58 

37 

78 

35 

44 

26 

>76 


-42 

-10 

-35 

-30 

-18 


Varicap FM Modulator, W7CSD 
FM VFO Exciter, WITOW 
Tri-Mode VHF Receiver, W9DUT 
Transistorized Mike Pre-Amp, W7CSD 
AM Reception with FM Receivers, W4WKM 
AN VRC-2 on 2 and 6M, W9YCB 
More on AM Reception with FM Receivers, W4WKM 
De Luxe Quad Mode Receiver, Part I, W9DUT 
De Luxe Quad Mode Receiver, Part Q, W9DUT 


Jul 62-46 The Engineer and the Transistor Radio, Rodgvrv 

Aug 62-54 Management Directives, W4WKM 

Sep 62*32 Western Ham, Rogers 

Oct 62-44 How to Scrounge Parts, Ex-K9AAI 

Oct 62-60 Mobile Whip, Rodgers 

Nov 62-28 Catch All, Rodgers 

Nov 62*64 Good Old Charlie Queen, W1QUE 

KEYING AND CONTROL 

Oct 60-18 Tubeless Electronic Key, WITOW 

Dec 60-16 Station Control System, WITOW 

Sep 61-33 Transistorized Break-in, W7AXJ-K7DVB 

Oct 61-12 A Sequential Keyer, KV4C1 

Oct 61-22 KY-65 ARA-26 Automatic Keyer, W4WKM 

Feb 62-10 RTTY Interconnection Unit, WIMEG 

Mar 62-54 History Of the Bug, W3WRE 

Apr 62-66 A KY-65/ARA-26 Keyer, W0RQF 

Apr 62-20 Dot Generator, W6VAT 

Apr 62-37 One Tube Vox, K8AOE 

Apr 62-28 Station Control Unit, W7AXJ 

Jim 62-42 A Simple Electronic Keyer, W4UWA/K3KMO 

Jun 62-$8 Break-in CW with the 20-A, K21SP 

Aug 62*56 Improving the Knight T-60, W4WKM 

Aug 62-76 Surplus Motor Driven Coax Switch, W4WKM 

Sep 62-64 Full Break-In, W4MLE 

Sep 62-76 Surplus Conversion Keying Circuit, W4WKM 

Sep 62-54 Testing the Waters Hybrid Coupler, K2CM 

Oct 62-62 Control Circuit lor RTTY, WflPHY 

Nov 62-66 Spotting Simplified, W4MLE 

Nov 62-65 Transceiver Switching, W4JKL 

KITS 

Oct 60-20 De Luxe Three-Way Power Supply, W3UZN 
Oct 60-38 Testing the Heathkit Mohican Receiver, W3UZN 
Jan 61-24 Crystal Modification lor Heath HW-29, W3UZN 
Jan 61-14 100 Watts on 6 6 2 with Kits, W3UZN 
Feb 61-42 Testing the Elco Grid Dip Oscillator, W3UZN 
Feb 61-24 Testing the Heathkit Hybrid Phone Patch, K2DHA 
Apr 61-34 Testing the Heathkit Twoer, W3UZN 
May 61-35 Testing the Knight Grid Dip Oscillator, W20KU 
Jul 61*39 DX-40 Plate Modulation, K6UGT 
Jul 61-28 Heathkll Sixer S-Meter, K5VMC 
Dec 61-58 Testing the Knight R-55 Receiver, W3UZN 
Feb 62-42 Testing the LW-51 2M Transmitter, W3UZN 
Mar 62*42 Testing the Knight T-60 Transmitter, W4WKM 
Apr 62-81 Testing the Heath 01-10 VTVM, W3UZN 
May 62-16 Heath Twoer Modficsttaii, K20RY 
May 62-76 Testing the HalUcrafters HT-40K, W3UZN 
May 62-68 Testing Heath HA-10 Linear, W4UWA/K3KMO 
May «2-75 Testing the Knight Pocket VOM, WA2MM 
May 62-74 Testing the Knight RF Z-Bridge, WA2INM 
Jun 62-60 Improving the Heath Seneca, WA2GCF 
Jun 62-56 Testing the Knight CPO, WA21NM 
Jul 62-16 The Etco 720 on Six, WA2KTJ 
Oct 62-54 Modernizing the Heath VF-I, W2RHD 
Oct 62-10 Putting the DX-20 on Six, K9STH 
Nov 62-58 Testing Heath 08-30 Xststor Tester, W5JSN 
Nov 62-50 Testing the Lafayette KT-390, W1MEL 
Dec 62- 9 Modifying the Sixer, K4ZQQ 
Dec 62-36 Testing Heath HR-20 Receiver, W4WKM-W4SYJ 
Testing the Heath Warrior, W6EUM 

LEGISLATION 


FREQUENCY METERS AND STANDARDS 

Transistorized Frequency Standard, W70E 
Band Edge Marker, K1NFE 
All-Band Edge Marker, WA2HRZ 
Calibrating the BC-221, Henry 
BC-221 as Audio Generator, WjSOKH 
Surplus Frequency Synthesizer, W4WKM 
Tone Modulated Crystal Standard, W9DUT 
WWV on the Drake 2-B, K4FQU 

GRID DIP OSCILLATORS 


Dec 61* 6 Write Your Congressman, K7HDB 
MARS 

Jun 61-42 Solar Power Station 


Oct 60-18 
Feb 61-28 
Mar 61-20 
Mar 61-38 
Sep 61-42 
Oct 61-62 
Oct 61-22 
Feb 62-62 
Mar 62-57 
Mar 62-54 
Apr 62-66 
Apr 62-20 
May 62-89 
Jun 62-42 
tun 62-58 
lun 62-56 
lul 62-58 
Aug 62-56 
Aug 62-14 
Sep 62-64 
Sep 62-76 
Dec 62-28 


CW 

Tubeless Electronic Key, WITOW 
SSB and CW’ Detectors, KSJKX 6 
CW’ Transmission, using RTTY Equipment, 

How to Use a Bag, W6NKE 
Zero Shift Keying, KSJKX/6 
A Sequential Keyer, KV4CI 
KY-65-ARA-26 Automatic Keyer, W4WKM 
Transistorized Code Practice Oscillator, K5EAW 
FL-5 Filter for CW Reception, W4THU 
History of the Bug, WJWRE 
A KY-55/ARA-26 Keyer, W0RQF 
Dot Generator, W6VAT 
Boiler Plate Key Anchor, W70E 
A Simple Electronic Kever, W4UWA/K3KMO 
Break-in CW with the 20-A, K21SP 
Testing the Knight CPO, WA21NM 
Transistorized Audio Filter, W6EUM 
A CW Man's Monitor, W6EUM 
Unijunction Transistor CPO, W2VSP 
Full Break-In, W4MLE 
Surplus Conversion Keying Circuit, W4WKM 
Selective CW Receiving Adaptor, W6EUM 

DSB 


Oct 60 
Dec 60 
Feb 61 
Feb 61 
Mar 61 
Apr 61 
W4WKMC’Aug 61 
Sep 61 


Nov 51 

Dec 61 
Jan 62 
Mar 62 
Mar 62 
Apr 62 
May 62 
Jun 62 
Jul 
Aug 
Sep 
Sep 
Oct 
Oct 
Oct 
Nov 


62 

62 

62 

62 

62 

62 

62 

62 


34 

52 

54 

43 

56 

46 

50 

39 

29 
62 
80 
12 
50 

-18 

40 
-62 

30 
66 
28 
27 

-70 

50 

-72 

-26 


Testing the Eico Grid Dip Oscillator, W3UZN 
Transistorized Grid Dip Meter, W3KET 
Testing the Knight Grid Dip Oscillator, W20KU 
Tuning Eye GDO, K6EAW 
Testing thq Alco Grid Dip Meter, W4WKM 

HAM RADIO, GENERAL 

How to Be an Amateur, W2ZGU 
Vagabond Ham, W6NKE 
Flying Hams, W2LZX 
Shacks, W0HKF 

Names, Sines and Handles, W70E 

Romance of Dixie Dan, W6NKE 

The 4 Kinds of Ham, K5JKX/6 

Tell the World, KSJKX/6 

An XYL Lament, WA2GXT 

Progress Of RTTY in the UK, C2UK 

Ham Radio: A Sensible Attitude, K2EN1I 

Calls of the Past, W5EHC 

Visiting England, Margolis 

Ham Radio in Finland, OH2YV 

Do Hams Have FUn?. W4WQJ 

How is your Ham Image?, K7N2A 

DX Experiences, W4KOC 

Ham Romance, Margolls 

How is my Ham Image?, W7IDF 

U.S.S.R, Amateur Radio Regulations, KCBU 

Imagination, W4AP1 

The Local Net, W4MLE 

Use of the Amateur Bands, KZ5SW 

In Defense of the Operator, K0OFB/2 

HANDICAPPED AMATEURS 


Nov 60-25 
Dec 60-1I 
Jan 61-27 
Feb 61-34 
Mar 61-16 
Mar 61-71 
Apr 61-18 
Apr 61-12 
Apr 61-27 
May 61-40 
May 61-38 
May 61-49 
Jun 61-14 
Jul 61-42 
Aug 61-33 
New 61-49 
Nov 61-62 
Dec 61-50 
Dec 61-41 
Dee 61-37 
Dec 61-12 
Jan 62-78 
Jan 62-66 
Feb 62-52 
Feb 62-36 
Mar 62-14 
Mar 62-26 
Apr 62-22 
Apr 62-38 
Jun 62-64 
Jun 62-18 
Aug 62-28 
Oct 62-42 
Nov 62-16 
Nov 62-72 
Dec 62-44 


measurement techniques 

Measure Your Modulation, KSJKX/6 

RF Snifter, KSJKX/6 

Polarity Indicating Test Paper, W2QC! 

Up-Dated Wav erne ter, W3FQJ 
Debugging Techniques. KSJKX/6 
Solar Battery Timing Aid, W2WYM 
Calibration Defined, W4WQT 
Interstage,Power Meter, K8ERV 
Obmmeter Polarity Test, K6EAW 
AC Calibration Standard, Bentley 
Economical Custom Resistors, W4WKM 
Improving Meter Accuracy, KfRVML 
Precision Capacity Tester, K6BJ 
Measuring Frequency With Simple Equipment, Henry 
RF Impedance Bridge, K6CRT 
Determining Diode Polarity, KSBYO 
Receiver Birdies Aid Measurement, KSJKX/6 
Capacitor Substitution Box, W'6AOf 


May 62-10 6M AM-DSB Transmitter, K8AOE 
DUMMY LOADS 

Mar 61-71 Solar Battery Tuning Aid, W2WYM 
Nov 61-84 Lamp Load and Output Indicator. Wilvon 
Dec 61-20 Lamp Loads. W4WKM 
Mar 62*36 Compact 50 Ohm Load, KSJKX/6 
DX 

Mar 61-44 80 Meter Phone DX, W1FRR 
Jun 61-56 DX Techniques, WSNKE 
Oct 61-58 DX-Pedition Licenses, W4BPD 
Jul 62-30 DX Experiences, W4KOC 
Qpt 62*6 4 V-Beam Performanc e . G 3B1D 


Mar 61*42 Varicap Tuning Device for Blind Operators, 
HANDSETS AND HEADSETS 
Dec 61-44 Surplus Audio Accessories, W4WKM 
HUM AND NOISE 


Apr 61*36 
Aug 61*66 
Jan 62*62 


RF NqiSe Suppression, K2TKN 
Hiss, Sputter and Crash, KSJKX/6 
QRN. WA6IVM 

HUMOR 


Mar 61-46 
W7CSD May 61-40 
May 61-49 
Jun 61-32 
Jul 61-57 
Oct 61-73 
Dec 61-41 
Dec 61-37 
Dec 61-12 
Apr 62-64 
Jul 62-26 


Aug 61-72 
Jan 62-48 
Mar 62*32 
May 62-40 


Anr 62 *-5$ 

Portable KW Transistor Transmitter, K2PMM gL, g 2 -66 
Improved Ant. Circuit for XiUtor KW Xmtr, K7NTE 
To Brew or Biy, W4KOC « 62-48 

Do Hams Have Fim?, W4WQT ‘ 


Meter Calibration Standards, 

Precision Meter Calibration, KSJKX/6 
VersattUxing Meters, W2WYM 
Calibrating the BC-221, Henry 
Heath VTVM Improvement, Bentley 
Continuity and Transformer Tester, W5EHC 
Thermistor Trick, K6EAW 
Checking Transistors wi th (Ammeter, W9QKC 
Half Wave Lines, K2KPE 
Accurate S-Meter, KSJKX/6 
Crystal Activity Checker, W0CGA 
Calibrated Your Antenna System, K2DHA 
Low Level RF Power Measurement, K4UWX 
Universal Crystal Tester, KSJKX/6 
Understanding SWR Measurements, KZ5SW 
Checking Transistors, K20P! 

Choke Evaluator, Ives 

AM Oscilloscope Patterns, W0OPA 

METERS 

Transistorized,Meter Amplifier, K6EAW 
AC Calibration Standard, Bentley 
Improving Meter Accuracy, K0WML 
Meter Insulation, K0WML 
Zero Center Meter for RTTY, W2B2N 
Simplified Meter Shunts, KSBYO 
Meter Calibration Standards, Henry 
Precision Meter Calibration, K5J10C/6 
Versa till zing Meters, W2WYM 
Silicon Diode Meter Protection, W 9 CUK 
Transistorize that Meter, Henry 

MICROPHONES 

Pre-Amp Response Shaping, W5SOT 
Audio Amplifier Frequency Response, W5SUC 
Bsttd a Mobile Mike, KSJKX/6 
Versatile Mike Input Circuit, WA2AKT 


74 


73 MAGAZINE 





MISCELLANEOUS 

Oct 60*34 How to Be an Amateur, W22GU 

Not 60*44 Equipment Manual Problems, K2DHA 

Dec 60*25 Simplified Log Keeping, Staff 

Jan 61*16 Goblin Patrol, Roes 

Feb 61*54 Flying Hams, W2LZX 

Feb €1*36 History of the VFO, W70E 

Mar 61*62 Build Your Own Equipment, W8VVD 

Mar 61* 9 Interpreting Scholarly Publications, K5JKX/6 

Apr 61*26 Automated Haro Station, K5JKX/6 

Apr 61*56 How to Write for 73 Magazine, KSJKX/6 

May 61*25 Ham Calendar, K4YNO 

Jun 01*39 Handling Complaints to Manufacturers, K2DHA 

Jul 61*44 The Dealer Speaks.Up, W2BNW 

Aug 61*45 Easy Drawing Changes, W4WKM 

Aug 61*50 The 4 Kinds of Ham, K5JKX/6 

Sep 61*36 Envlromental Testing, W2WYM 

Sep 61-46 Station Photo: W8KDW 

Sep 61-46 SUtion Photcr W0ZB 

Oct 61*56 DX-Peditton Licenses, W4BPD 

Oct 61*31 Junk Box, W2N5D 

Nov 61*50 Evolution of the Bam Antenna, W70E 

Nov 61-72 The Fine Art of Surplus Utilization, W4WKM 

Dec 61* 6 Write Your Congressman, K7HDB 

Jan 62-16 Chemical Dehumidifier, K4ZGM 

Jan 62*54 Eye Catching QSL's, W2AAA 

Jan 62*60 Ham Radio: A Sensible Attitude, MENU 

Feb 62*36 Thermistor Trick, K6EAW 

Mar 62*12 Calls of the Past, W5EHC 

Mar 62-54 History of the Bug, W3WRE 

Mar 62-35 How to Builds Ham Shack, W7CSD 

Mar 62-32 To Brew or Buy, W4KOC 

Mar 62-50 Visiting England, Margolls 

Apr 62*16 Ham Radio in Finland, OH2YV 

Jun 62-62 Receivership, W2TAM 

Jul 62*30 DX Experiences, W4KOC 

Jul 62*20 Finding True North, KH6BW 

Aug 62*66 Ham Romance, Margolls 

Aug 62-54 Management Directives, W4WKM 

Sep 62* i Electric Cigarette Lighter for Shack, W4AP1 

Sep 62*27 U.S.S. R. Amateur Regulations, K6BU 

Oct 62-44 How to Scrounge Paris, Ex-K9AAf 

Oct 62-70 Imagination, W4AP1 

Oct 62*72 Use of the Amateur Bands, K25SW 

Nov 62-90 A Good Five Cent QSO, W4MLE 

Nov 62-64 Good Old Charlie Queen, W1QUE 

Nov 62-26 fe Defense of the Operator, KOOFB/2 

Nov 62*46 Premium Tube Replacement Guide, W4WKM 

Dec 62*66 Joe's Other World, G3NMR 

MOBILE 

Nov 60-16 Mobile Power, KSJKX/6 

Nov 60- 9 Transistor 10 Meter Converter, W3BUL 

Feb 61*36 Getting the Most from the Whip, W4AP1 

Feb 61*22 50 MC Converter Sans B+, KSJKX/6 

Mar 61*13 Eliminating Ignition Interference, W6UCG 

Mar 61*46 Motorola Mobile Radio Test Set, W9HKA 

Mar 61*16 Top Loaded Whip, W21HW 

Apr 61*32 40 Watt Transistor Modulator, KL7DLC 

Jun 61*13 Mobile Whip Antenna Location, W70E 

Jun 61* 6 Pylon - Slot Antenna, K2TKN 

Jun 61-12 Transistorized 75 Meter Converter, WA6DZL 

Jul 61-12 Water Tower Verticals, W7CSD 

Aug 61-54 Mobile Power Converter, W2BXE 

Oct 61-82 A Transcon*Porsche Package, W3JXT 

Dec 61* 6 10 Meter Midget Rig, K5JKX/6 

Jan 62*50 Hanky Box Mobile Transceiver, W3GSC 

Jan 62-46 Stabilizing Mobile Oscillators, W6F1R 

Feb 62*20 6 to 12 Volt Auto Radio Conversion, W40HM 

Mar 62-18 Mobile Radar Receiver, W6JAT 

Jun 62-22 Transistorized Converter for 6M, W3HIX 

Aug 62-36 Mobile Monitor Scope, K9DYS 

Sep 62-22 AC Conversion of Auto Receiver, W5VOH 

Oct 62-10 Replacement Auto Antenna, W4WKM 

Oct 62-24 Testing the Irving Electronics Preverler, Staff 

Nov 62-20 Build a Mobile Mike, K5JKX/6 

Dec 62-16 A New Look at the Alternator, K6ERV 

Dec 62-20 Build this Auto Analyzer, Henry 

Dec 62-36 Testing the Heath HR-20 Receiver, W4WKM-W4SYJ 

MODULATIO N 

Oct 60-42 Modulation Fundamentals, W0TKX 

Nov 60-25 Measure Your Modulation. K5JKX/6 

Dec 60-12 Balanced Modulator Demonstrator, W2UQB 

Apr 61-14 lteising Modulation Facts, K4ZGM 

Jul 61-16 AM Modulation Systems, W7CSD 

Sep. 61-26 Class B Modulators, WA2INM 

Feb 62-26 Helslng Modulator Design, W5SUC 

Mar 62-70 Modulation, K5JKX/6 

Dec 62-44 AM Oscilloscope Patterns, W0OPA 

MODULATOR S 

Oct 60-10 Varicap FM Modulator, W7CSD 
Apr 61-32 40 Watt Transistor Mockilator, KL7DLC 
Jun 61-20 Electrotone M-I00 Modulator Test, W4AP1 
Apr 62-46 Transistorized Cathode Modulator, K2STV 
May 62-66 MD-7 Surplus Modulator, WA2PGX 
Sep 62-24 Slide Bias Modulator, VE7QL 

MONITOR S 

Jun 61-24 Universal AM Monitor, W5SUC 

Jan 62 -36 Improved Simplified Break-in, W4HBO/2 

Aug 62-56 A CW Man's Monitor, W6EUM 

MOON BOUN CE 

Nov 60*26 Passive Satellite‘'Echo", W6MMU 

Dec 60-46 More on "Echo", W6MMU 

May 61-31 Moon Relay Requirements, K2TKN 

May 61-26 Moonstruck, W8GUE/6 

Jan 62-40 1296 MC Amateur Moon*Bounce, W6MMU 

NEW PRODUCTS 

Feb 62-70 Bay-Roy Coax Switch 

Feb 62-76 Cambridge Thermionic Coils 

Feb 62-67 Cush-Craft Big Wheel VHF Antenna 

Feb 62-67 Eico Model 222 VTVM 

Feb 62-65 GAM Car Roof Antenna 

Feb 62-76 Ham boar da 12 Volt VHF Converters 

Feb 62-76 Lafayette TE-16 Grid Dip Meter 

Feb 62-65 New-Tronica All-Band Mobile Antenna 

Feb 62-64 New-Tronics Bumper Mount 

Feb 62*70 Telrex $965,00 Antenna 

Feb 62*76 Twirl-Con Wire Wrapper 

Mar 62-93 Ham beards Two Meter Preamp 


Mar 62-93 LEFOR * Nlkey*' 

Apr 62-11 Vector Transcrimps 

Jul 62-45 Drake TR-3 SSB Transceiver 

Jul 62-45 Eico In-Circuit Capacitor Tester 

Jul 62-44 Mini-Products 40 and 10M Beams 

Jul 62-44 Seco Mobile Noise Limiter 

Aug 62-35 Heath Resistance and Capacitance Decades 

Sep 62-62 Epsilon Code Practice Records 

Sep 62*62 Lafayette Starflite Transmitter 

Sep 62-63 Rohn Crank-Up Tower 

Sep 62-62 Topaz DC Converters 

Sep 62-62 Webster Base Mount 

Oct 62-58 Communications, Inc. Transistorized Mike 

Oct 62-56 Hammarlund HQ-145X Receiver 

Oct 62-56 Heath HM-11 Reflected Power Meter 

Oct 62-59 Heath HO-10 Monitor Scope 

Oct 62-59 Seco Signal Filter 

Oct 62-76 WRL SB-175 Transmitter 

Nov 62-68 Lafayette HE-45 and HE-50 Transceivers 

Nov 62-70 Lafayette HE-60 Receiver 

Nov 62-69 Lafayette HE-66L CB Walkie Talkie 

Nov 62-70 Lafayette TM-56 SWR Bridge 

Nov 62-69 Telrex 40M Beam 

Dec 62-81 Bee-Tec Soldering Tools 

Dec 62-19 C-Y Electronics "Chatterbox** 

Dec 62-72 Heath 6M SSB Exciter and Amplifier 
Dec 62-81 Supreme Crank-Up Tower 

NOISE LIMITERS 

Nov 61-20 Receiver Noise Limiters, KSJKX/6 

Mar 61-43 Semiconductor Noise Limiters, W21HW 

Apr 61-16 New Noise Limiter Circuit, K5JKX/6 

Aug 61- 6 Another Se miconductor Noise Limiter, W3BUL 

Jun 62-44 A Simple Impulse Noise Generator, K8ERV 

Jun 62-36 Diode Noise Clipper, K0WML 

Jun 62-20 NC-300 Rate-of-Change Noise Limiter, W81QN 

Sep 62-36 More on Rate-of-Change Noise Limiter, KSJKX/6 

Oct 62-20 Improved Base Clipper, Ives 

Dec 62-35 Using the Rate-of-Change Noise Limiter, WA21NM 

NOISE SUPPRESSION 

Mar 61-13 Eliminating Ignition Interference, Wit'CG 
Apr 61-36 RF Noise Suppression. K2TKN 
Aug 61 -66 Hiss Sputter and Crash, KSJKX/6 
Jan 62-62 QRN, WA61VM 

OPERATING, GENERAL 

Oct 60-24 Cotta' Phone Patch, W6NKE 

Dec 60-25 Simplified Log Keeping, Staff 

Mar 61-56 Names, Sines and Handles, W70E 

Mar 61-68 QSO Record System, OH2YV 

Mar 61-44 80 Meter Phone DX, W1FRR 

Aug 61-12 SSB Band Occupancy, KJJAXY 

Mar 62-22 Ham TV Survey, WfKYQ 

Oct 62-50 The Local Net, W4MLE 

Oct 62-72 Use of the Amateur Bands, KZ5SW 

Nov 62-26 In Defense of the Operator, K0OFB/2 

OPERATING TECHNIQUES 


Jan 61-54 Netting VHF Stations, WJJHKF 

Mar 61-36 Hew to Use a Bug, W6NKE 

Jun 61-56 DX Techniques, W6NKE 

Oct 61-80 Color Coded Controls, K3KMO 

Apr 62-78 Antennas for the Traveling Man, W2SKE 

May 62-89 Boiler Plate Key Anchor, W70E 

Jun 62-36 Tape Recorder on SSB, KZ5SW 

Nov 62-90 A Good Five Cent QSO, W4MLE 

OSCILLOSCOPES 

Sep 61-10 A Simple Scope, W0OPA 

Dec 61-33 Economical Custom Construction, W4WKM 

Apr 62-62 SSB Scope Monitor, W0MWJ 

Aug 62-36 Mobile Monitor Scope, K9DYS 

Oct 62-63 More on the Simpiescope, KOAOE 

Nov 62-52 Complicating the Simpiescope, WgOPA 

Dec 62-44 AM Oscilloscope Patterns, W0OPA 

PANADAPTORS 

Jun 61-33 New Paoadaptor Unit: Parc 1, W6A01-W6LQK 
Jul 61-33 New Panadaptor Unit: Part II, W6A01-W6LQK 

PHONE PATCH 

Oct 60-24 Gotta* Phone Patch, W6NKE 

bee 60-42 Simple Phone Patch, W9EGQ 

Feb 01-17 Simplest Phone Patch, K5JKX/6 

Feb 61-24 Testing the Heathklt Hybrid Phone Patch, K2DHA 

Mar 61-26 Using Telephone Extension Jacks, K2DHA 

Nov 61-66 Station Audio Accessories, W3KBM 

Sep 62-54 Testing the Waters Hybrid Coupler, K2CM 

POETRY 

Dec 60-52 Vagabond Ham, W6NKE 
Aug 61-46 Romance of Dixie Dan, W6KKE 
Nov 61-29 AnXYL’s Lament, WA2GXT 

POWER AMPLIFIERS 

Apr 61-20 Push-Pull 304TL Final, W6VVZ 
Jun 61-36 Automatic Drive Control, W51UR 
Oct 61- 6 AM Linear for Six, W2LPC 
Nov 61-6 Six Meter KW Linear, K6QQN-W6QMN 
Jan 62-66 Save Your Screen Grids, W91HT 
Feb 62-12 Final Tanks, W6JAT 
Feb 62-62 Variable Pitch Pi-Net Coil, W4WKM 
Mar 62-33 500 Watt Linear Amplifier, WJ3RQF 
May 62-34 All Band Linear, W9CJS 

May 62-66 Testing the Heath 1IA-10 Linear, W4UWA/K3KMO 

Jun 62-50 Diathermy Equipment Conversions, W4WKM 

Jul 62-40 6DQ5 RF Amplifiers, K5JKX/6 

Sep 62-34 Improved Grounded Grid Operation, W&lAT 

Oct 62-30 Transmitter Design, KSJKX/6 

Dec 62-60 Testing the Heath Warrior, W6EUM 

POWER SUPPLIES, AC 

Oct 60-26 De Luxe Three-Way Power Supply, W3UZN 

Feb 61-44 Super-Pro Power Supply, KSJKX/6 

Apr 61-13 Surge Protection tn Reverse, W4WKM 

May 61-26 Adjustable Line Voltage Transformer, W2WYM 

Oct 61-81 fy Booster, Converter & Rotor Xfmrs, KfVQY 

Jan 62-66 Pole Pig Picking, K2LZF 

May 62*72 Equipment Grounding Indicator, W2WYM 

Aug 62*49 Voltage Regulated Transmitter, W7CSD 

Sep 02*22 AC Conversion of Auto Receivers, W5VOH 


Dec 62*92 A Constant-Voltage Power Supply, W4WKM 
Dec 62-16 A New Look at the Alternator, K6ERV 

POWER SUPPLIES, GENERAL 

Jan 61-56 See-Saw Bleeder Circuits, KV4C1 

Mar 61-24 Hybrid Bridge Power Supply, W4API 

May 61-41 High Resolution Adjustable Resistor, KSJKX/6 

Jun 61-51 Power Supply Fundamentals: Part I, KSJKX/6 

Jul 61-46 Power Supply Fundamentals: Part 11, KSJKX/6 

Jul 61-64 Transformer Demonstrator, W8KTJ 

Aug 61-31 Universal Rectifier Tube Pin Connections, WA21NM 

Sep 61- 6 Silicon Rectifier Circuits, WIOOP 

Oct 61-72 Getting the Most From Variacs, W4CAG 

Oct 61-44 Silicon Replacements for Tube Rectifiers, WA2INM 

Nov 61-70 Rewinding Relays and Transformers, KJJRRM 

Nov 61-20 Silicon Rectifier Notes, K5JKX/6 

Dec 61-40 Rapid Decay Power Supply Switching, W2WYM 

Feb 62-52 Continuity and Transformer Tester, W5EHC 

Feb 62-38 Silicon Rectifier Back Resistance, WA6QFD 

May 62-66 More Notes on Silicon Rectifiers, K51PY 

Oct 62-66 Metallic Rectifiers, Simplified Circuitry, K9MYZ 

Oct 62-63 More on the Simpiescope, K6AOE 

Nov 62-72 Choke Evaluator, Ives 

Nov 62-60 Those Different Diodes, KSJKX/6 

Dec 62-92 A Constant-Voltage Power Supply, W4WKM 

POWER SUPPLIES. MOBILE 

Oct 60-26 De Luxe Three-Way Power Supply, W3UZN 
Nov 60-16 Mobile Power, K5JKX/6 
Aug 61-54 Mobile Power Converter, W2BXE 
Feb 62-20 6 to 12 Volt Auto Radio Conversion, W40HM 
Dec 62-16 A New Look at the Alternator. K8ERV 
; PREA M PLIFIERS AND PRESELECTORS 

Jan 62-40 1296 MC Amateur Moon-Bounce, W6MMU 
Mar 62-52 SAKS Preselector, W9ZDN 
Jun 62-16 Cascode Nuvistor 6 4 2M Pre-Amps, K9ARA 
Jul 62-22 All Band Nuvistor Preselector, K8AOE 
Aug 62- € Coaxial Line U1IF Pre-Amp, WSSEK 

P ROPOG ATION 

Monthly Propagation Charts, K21GY 
Feature 

Nov 60-49 Finding True North, W5LFM 
Nov 60-26 Passive Satellite’'Echo", W6MMU 
Dec 60-46 More on "Echo", W6MMU 
May 61-31 Moon Relay Requirements, K2TKN 
May 61-20 Propogation: Part 1, K21GY 
| Jun 61-16 Propogation: Part 11, K21GY 
Jul 61-26 Great Circle Computations, K5RPB 
Aug 61-42 Propogation: Part 111, K21GY 
Sep 61-46 Polarization Diversity: Part 1, K6CT 
Oct 61-42 Polarization Diversity: Part 11, K6CT 
Jul 62-36 Whistlers, W2SKE 

PUBLIC RELATIONS 

Apr 61-2$ Dealing With TV! Complaints, K2SJN 

May 61-56 Public Information Field Day, WA6EXU 

Sep 61-39 Tell the World, KSJKX/6 

Nov 61-15 TV1 Characters, K3HNP 

Jun 62-62 How is your Ham Image?, K7NZA 

Jul 62-66 TVI for the Viewer, KgOFB 

Sep 62-28 How is my Ham Image?, W7IDF 

PUBLIC SERVICE 
Jan 61-18 Goblin Patrol, Ross 

QSL'S 

Jan 62-54 Eye Catching QSL's, W2AAA 

• receivers 

Nov 60-20 Receiver Noise Limiters, KSJKX/6 
Nov 60-30 Tri-Mode VHF Receiver, W9DUT 
Dec 60-26 Receiver Squelch Circuits, K5JKX 
Jan 61-12 Oscillator Stabilization, KSJKX/6 
Jan 61-40 Receiver Detector Circuits, KSJKX/6 
Jan 61-30 Transistor Communications Receiver, OZ7BQ 
Feb 61-28 SSB and CW Detectors, K5JKX/6 
Feb 61-44 Super-Pro Power Supply, K5JKX/6 
'Mar 61-14 Improving Super regenerative Receivers, W5WGF 
Mar 61-32 Receiver RF Circuits, K5JKX/6 
Mar 61-43 Semiconductor Noise Limiter, W2U1W 
Apr 61-42 Filter Circuits, K5JKX/6 
Apr 61-16 New Noise Limiter Circuit, KSJKX/6 
| May 61-44 Receiver Audio Circuits, K5JKX/8 
Ijun 61-33 New Panadaptor Unit: Part I, W6A01-W6LQK 
>Jul 61-33 New Panadaptor Unit: Part 11, W6AOI-W6LQK 
: Aug 61- 6 Another Semiconductor Noise Limiter, W3BUL 
Oct 61-32 New Mixer Circuit, Staff 
Nov 61-24 Phasing for Audio Selectivity, KSJKX/6 
Nov 61-62 Receiver Birdies Aid Measurement, K5JKX/6 
Nov 61-16 TV Tuner Receiver, WtfRQF 
Dec 61-22 Converting the R-77/ARC-3, W4WKM 
Dec 61-16 The Regenerative Detector, W5WGF 
Jan 62-24 Command Set Speakers, W4WKM 
Feb 62-26 RTTY Terminal Unit: Part 1, WgRQF 
Feb 62-29 Sideband with Tuneable Converters, WjfWUZ 
Feb 62-20 6 to 12 Volt Auto Radio Conversion, W40HM 
Mar 62-58 Ham-Band BC1 Filter, K2DHA 
Mar 62-18 Mobile Radar Receiver, W6JAT 
Mar 62-90 RTTY Terminal Unit: Part U, W0RQF 
Mar 62-64 SSB Receiving Infection Oscillator, K6BU 
Mar 62-52 6AK5 Preselector, W9ZDN 
Apr 62-58 A BC-453 SSB/CW SUcer, K6JHJ 
Apr 62-22 Accurate S-Meter, KSJKX/6 
Apr 62-64 AM Reception with FM Receivers, W4WKM 
Apr 62-54 Weak Signal Terminal Unit, W7CJB 
May 62-50 A TV Tuner All Band Receiver, Bernard 
May 62-46 Receiver Anthology, W0HKF 
May 62-60 RF Q Multiplier, K6BU 
Jun 62-14 AN/VRC-2 on 2 and 6M, W9YCB 
Jun 62-16 Cascode Nuvtstor 6 4 2M Pre-Amps, K9ARA 
Jun 62-36 Diode Noise Clipper, K?WML 
Jun 62-24 More on AM Reception with FM Receivers, W4WKM 
Jun 62-82 Receivership, W2TAM 
Jun 62*30 Unique SUcer Design, W90FD 
Jun 62-24 VLF Receiver, K0VQY 
Jun 62-52 160M Converter, WIOOP 
Jul 62-22 All Band Nuvtstor Preselector, K6AOE 
Jul 62*14 Hints on VHP Construction, WA204M 
Aug 62-31 De Luxe Quad Mode Receiver: Part 1, W9DUT 
[Aug 62-36 SWL Converter, W2LLZ 
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A«g 62-£| Transistorized RTTY TU Design, W3TUZ 
Am 62- 6 VHF with the RDM, W2VCG 
Sep 62-22 AC Conversion at Auto Receiver*, WSVOH 
Sep 62-42 De Laze Quad Mode Receiver: Part II, W9DUT 
Sep 62-36 More m Rale-al-Chnsge Not** Limiters, KSJKX/6 
Sep 62- 6 Synchronous Detection, K2TKN 
Oct 62-*2 Converting the BC-652, WIMEG 
Oct 62-26 Improved Base Clipper, Ives 
Oct 62-26 Simple Squelch Circuit, W4MLE 
Oct 62-26 T« Modihlrd Crystal Standard, WSWT 
Sm 62-22 RTTY TU Filters, W3TUZ 
Nov 62-60 Simple Squelch, K4UWX 
Dec 61-50 Briefcase Transmitter-Receiver, W2TBZ 
Dec 62-86 Converting the R-45/ARR-T Receiver, W5UOZ 
Dec C2-M Selective CW Receiving Adaptor, W6EUM 
Dec 62-74 Testing the Waters Notch Filter, K2CM 
Dec 61-74 Transistorized Squelch, WITUW 
Dec 62-35 Using the Rate-of-Change Noise limiter, WA21NM 

RECEIVERS. COMMERCIA L 

Oct 60-38 Testing the Heathkit Mohican Receiver, W3UZN 
May 61-22 Testing the Lafayette KT-200 Receiver, K2DHA 
Jun 61-30 Lafayette KT-200 Receiver Modifications, W6SAI 
Jul 61-32 SX-111 SSB Modifications, WfRQF 
Aug 61-18 Testing the Drake 2-H Receiver, K6YCX 
Set* 61-40 Tube Change tn SX-101 S-Meter Circuit, WA2NYO 
Dec 61-58 Testing the Knight R-55 Receiver, W3UZN 
Dec 61-66 Testing the QX-535 Receiver, K3KMO 
Jun 62-20 NC-300 Rate-of-Change Noise Limiter, W8IQN 
Jim 62-62 Receivership, W2TAM 

Jim 62-60 Testing the National NC-155 and NC-180, Staff 
Ocl 62-76 WWV on the Drake 2-B, K4FQU 
Dee 62-36 Testing the Heath IIR-20 Receiver, W4WKM-W4SYJ 

RELAYS 

Feb 61-46 Differential Switching With Polar Relays, W4WKM 
Aug 61-64 Economy Antenna Relays, WA21NM 
Nov 61-70 Rewinding Relays and Transformers, KfRRM 
Mar 62-46 Antenna Switching Unit, W5EHC 
May 62-82 High Power Antenna Relay Unit, W4WKM 
Jun 62-34 Overload Relay, WfOPA 
Aug 62-76 Surplus Motor Driven Coax Switch, W4WKM 

RTTY 

Mar 61-20 CW Transmission Using Teletype Equipment, W4WKM 
Jul 61-57 Zero Center Meter for RTTY, W2BZN 
Aug 61-24 Transistorized RTTY Converter, W5SFT 
Sep 61-42 Zero-Shift Keying, KSJKX/6 
Oct 61-22 KY-65/ARA-26 Automatic Keyer, W4WKM 
Nov 61-12 Two-Tone RTTY Oscillator, W3SFT 
Dee 61-62 Progress of RTTY in the UK, G2UK 
Feb 62-10 RTTY Interconnection Unit, WIMEG 
Mar 62-60 RTTY Terminal Unit: Part II, WfRQF 
Apr 62-54 Weak Signal Terminal Unit, W7CJB 
May 62-38 FSK Without Relays, W5Q2R 
Aug 62-22 Transistorized RTTY TU Design, WSTUZ 
Sap 62-67 FSK a 9 MC Oscillator, WgPHY 
Nov 62-32 RTTY TU Filters, WSTUZ 
Oct 62-62 Cuntrol Circuit for RTTY, WfPHY 
RULES AND REGULATIONS 

Jun 61-41 Regulations: 1926, WflONL 

Sep 62-27 U.S.S. R, Amateur Radio Regulations, K6BU 

S-METERS 

Apr 62-22 Accurate S-Meter, K5JKX/6 
SAFETY 

Oct 60-28 Treating Electrical Shock, Bates 
May 62-72 Equipment Grounding Indicator, W2WYM 

SEMICONDUCTORS. GENERAL 

Jan 61-20 Tunnel Diode Experiments, KSJKX/6 

Mar 61-24 Hybrid Brlifee Power Supply, W4API 

Mar 61-43 Semiconductor Noise Limiter, W21HW 

Mar 61-42 Varicap Tuning Device for Blind Operators, W7CSD 

Apr 61-13 Surge Protection in Reverse, W4WKM 

Jun 61-42 Solar Power Station 

Aug 61-8 Another Semiconductor Noise Limiter, W3BUL 

Sep 61-6 Silicon Rectifier Circuits, WIOOP 

Oct 61-44 Silicon Replacements for Tube Rectifiers, WA2XNM 

Km 61-49 Determining Diode Polarity, K8BYO 

Km 61-20 Silicon Rectifier Notes, K5JKX/6 

Dec 61-59 Using Defective Transistors as Diodes, K6BYO 

Feb 63-38 Silicon Rectifier Back Resistance, WA6QFD 

Apr 62-64 Silicon Diode Meter Protection, W9CUK 

Apr 62-55 Transistor Protection Circuit, WA2INM 

May 62-30 Four Layer Devices, K4CPR 

May 62-66 More Notes on Silicon Rectifier*, K5EPY 

May 62-70 Transistor Polarity Protection, W6VAT 

Jun 62-36 Diode Noise Limiter, KffWML 

Aug 62-14 Unijunction Transistor CPO, W2VSP 

Aug 62-49 Voltage Regulated Transmitter, W7CSD 

Sep 62-36 More on Rate-of-Change Noise Limiter, KSJKX/6 

Oct 62-16 Four layer Semiconductors, K8AOE 

Oct 62-66 Metallic Rectifiers, Simplified Circuits, K9MYZ 

Nov 62-16 Checking Transistors, K20PI 

Nov 62-80 Those Different Diodes, K5JKX/6 

SQUELCH 

Dec 60-26 Receiver Squelch Circuits, K5JKX/6 
Oct 62-28 Simple Squelch Circuit, W4MLE 
Nov 62-60 Simple Squelch, K4UWX 
Dec 62-74 Transistorised Squelch, W1TUW 

SSB 

Dec 80-12 Balanced Modulator Demonstrator, W2UQB 

Dec 80-16 Multivibrator Vox, W4WKM 

Feb 61-26 SSB and CW Detectors, K5JKX/6 

Apr 61-42 Filter Circuits, K5JKX/6 

May 61-32 Simple Sideband Exciter, W2NQ8 

Jun 61-36 Automatic Drive Control, WSIUR 

Jul 61-32 SX-111 SSB Modifications, WfRQF 

Aug 61-12 SSB Band Occupancy, KfAXY 

Oct 61-16 Testing the Central Electronics 200V, Staff 

Nov 61-33 Portable SSB Transceiver, W6BUV 

Nov 61- 6 Sis Meter KW Unear, W6QMN 

No* 61-16 TV Tuner Receiver, WfRQF 

Jan 62-6 Kilowatt SSB Transceiver. W6JAT 

Feb 62-30 Improving the CE 10A, W9EGQ 

Feb 62-29 Sideband with Tuneable Ccnverters, WfWUZ 

Mar 62-66 High-Level Transmitting Converter, W5EHC 

Mar 62-64 SSB Receiving Injection Oscillator. K6BIJ 


Mar 62-33 500 Watt Linear Amplifier, WfRQF 
Apr 62-56 A BC-4S3 SSB/CW SUcer, K6JHJ 
Apr 62-37 One Tube Vox, K8AOE 
Apr 62-62 SSB Scope Monitor, WfMWJ 
Apr 62- 6 SSB Exciter/Transmitter, W5JSN/K8NIC 
May 62-34 All Band Unear, WSCJS 

May 62-66 Testing the Heath HA-10 Unear. W4UWA/K3KMO 
May 62-32 Varicap Sweep Generator, K0JHJ 
Ain 62-56 Break-in CW with the 20-A, K2ISP 
Jun 62-76 Heath SB-1© on Six, W4NUT 
Jun 62-46 5B6-FSSB Transceiver, W4WKM 
Jun 62-36 Tape Recorder on SSB, KZSSW 
Jun 62-40 Unique Ruse Inversion Circuit, W4JKL 
Jun 62-30 Unique Sheer Design, W90FD 
Sep 62-34 Improved Grounded Grid Operation, W6JAT 
Oct 62-12 Transistorized 20M SSB Exciter, W5FRC 
Nov 62-18 Testing the Continental "Six**, W1PYM 
Dec 62-60 Testing the Heath Warrior, W6EUM 
Dec 62-12 Testing the Irving Hiverter, Staff 
! Dec 62-74 Testing the Waters Jtotth Filter, K2CM 

STATION ACCESSORIES 

Oct 60-18 TubelM Electronic Key, WITUW 
Dec 60-42 Simple Phone Patch, W9EGQ . 

Dec 60-16 Station Control System, WITUW 
Jan 61-26 Transistorized Frequency Standard, W70E 
Feb 61-17 Simplest Phone Patch, K5JKX/6 
Feb 61-24 Testing the Heathkit Hybrid Phone Patch, K2DIIA 
Jun 61-33 New Panadaptor Unit! Part I, W6A01-W6LQK 
Jun 61-24 Universal AM Monitor, W5SUC 
Jul 61-58 Band Edge Marker, KINFE 
Jul 61-33 New Panadaptor Unit: Part II, W6AOI-W6LQK 
Sep 61-37 All-Band Edge Marker, WA2HRZ 
Oct 61-36 Field Strength Meter-Monitor, W2WXH/6 
Nov 61-66 Station Audio Accessories, W3KBM 
Jan 62-36 Improved Simplified Break-In, W4HBO/2 
Apr 62-66 A KY-65/ARA-26 Keyer, WfRQF 
Apr 62-20 Dot Generator, W6VAT 
Apr 62-37 One Tube Vos, K8AOK 
Apr 62-26 Station Control Unit, W7AXJ 
Aug 62-56 A CW Man's Monitor, W6EUM 
Sep 62-64 Full Break-In, W4MLE 
Sep 62-54 Testing (he Waters Hybrid Coupler, K2CM 
Oct 62-26 Tone Modulated Crystal Standard, W9DUT 

SURPLUS CONVERSIONS 

Dec 60-40 Converting the VO-4, W4WKM 
Feb 61-44 Super-Pro Power Supply, KSJKX/6 
Apr 61-30 Command Set Audio Improvements, KSHDR 
Oct 61-22 KY-65/ ARA-26 Automatic Keyer, W4WKM 
Oct 61-36 Converting the Bendix MRT-9, W4WKM 
Dec 61-22 Converting the R-77/ARC-3, W4WKM 
Dec 61-66 Testing toe QX-S35 Receiver, K3KMO 
Jan 62-76 Calibrating the BC-221, Henry 
Jan 62-24 Command Set Speakers, W4WKM 
Feb 62-35 BC-221 as Audio Generator, WfOKH 
Feb 62-50 Converting the AN URC-4, K71LP 
Feb 62-59 Distinctive Trim Hardware, W4WKM 
Feb 62-44 Surplus Frequency Synthesizer, W4WKM 
Feb 62-62 Variable Pitch Pi-Net Coil, W4WKM 
Mar 62-57 FL-S Filter for CW Recptian, W4THU 
Apr 62-58 A BC-453 SSB/CW SUcer, K6JHJ 
Apr 62-66 A KY-6S/ARA-26 Keyer, WfRQF 
Apr 62-64 AM Reception with FM Receivers, W4WKM 
Apr 62-64 Chassis Mounted Phone Plug, W4WKM 
May 62-20 ARC-5 VHF Transmitter Conversion, WA2FHC 
May 62-62 High Power Antenna Relay Unit, W4WKM 
May 62-66 MD-7 Surplus Modulator, WA2PGX 
Jun 62-14 AN/VRC-2 on 2 and 6M, W9YCB 
Jun 62-50 Diathermy Equipment Conversion*, W4WKM 
Jun 62-24 More an AM RecepUon With FM REC.. WJWKM 
Jul 62-64 Command Set Exciter, W7CSD 
Aug 62-74 De Luxe BC-62S Conversion, WA6MLI 
Aug 62-76 Surplus Motor Driven Coax Switch, W4WKM 
Aug 62- 6 VHF with the RDR, W2VCG 
Sep 62-76 Surplus Conversion Keying Circuit, W4WKM 
Oct 62-92 Converting the BC-652, WIMEG 
Oct 62-62 The AN/ARC-2, W4WKM 
Dec 62-66 Converting the R-45/ARR-7 Receiver, W5UOZ 

SURPLUS, GENERAL 

Oct 61-20 Digest of Surplus Equipment, WIMEG 
Feb 61-52 Use for the 717A Tube, WA2AKT 
Mar 61-25 Audio Imp. of Common Surp. Equip., W4WKM 
Jul 61-44 The Dealer 8peaks Up, W2BNW 
Aug 61-32 Versatile Control Techniques, W4WKM 
Sep 61-36 Environmental Testing, W2WYM 
Sep 61- 9 Using RK-34 Tubes, WA21NM 
Oct 61-61 ARC-S Coaxial Relays in Cathode Circuits, KfVQY 
Oct 61-65 The Versatile 1625, WA2IKM 
No* 61-72 The Fine Art of Surplus Uttlizaticst, W4WKM 
Dec 61-44 Surplus Audio Accessories, W4WKM 
Jan 62-86 Pole Pig Picking, K2LZF 
Apr 62-72 Lab Equipment for the Amateur, W4WKM 
Apr 62-70 TM’s for Surplus Equipment, W4WKM 

TANK CIRCUITS 

Feb 62-12 Final Tanka, W6JAT 

Feb 62-62 Variable Pitch Pi-Net Coil, W4WKM 

May 62- 6 2M Tank Assembly, W9DUT 

TECHNICAL DATA 

Jun 61-44 Technical Information Indexing System, KSJKX/6 
Apr 62-70 TM*i for Surplus Equipment, W4WKM 

TECHNICAL SERIES 

Nov 60-20 Receiver Noise limiters, KSJKX/6 

Dec 60-26 Receiver Squelch Circuits, KSJKX/6 

Jan 61-40 Receiver Detector Circuits, K5JKX/6 

Feb 61-26 SSB and CW Detectors, K5JKX/6 

Mar 61-32 Receiver RF Circuit a, KSJKX/6 

Apr 61-42 Filter Circuits, KSJKX/6 

May 61-44 Receiver Audio Circuits, KSJKX/6 

Jun 61-51 Power Supply Fundamentals: Part I, KSJKX/6 

Jul 61-46 Power Supply Fu n dame nt als: Part H, K5JKX/6 

Sep 61-50 Crystal Oscillator Circuits, KSJKX/6 

Oct 61-46 VFO Circuits, KSJKX/6 

Mar 62-70 Modulation, KSJKX/6 

Apr 62-40 Circuit Design, KSJKX/6 

Oct 62-30 Transmitter Design, KSJKX/6 

Nov 62-80 Those Different Diodes, KSJKX/6 

TELEVISION 
Jan 62-72 Ham TV, WfKYQ 


Mar <2-22 Ham TV Survey, WfKYQ 
Sep 62-12 Vidtion Facia. W2RWJ 

TEST EQUIPMENT 

Oct 60-22 Direct Reading Capacity Meter, K6EAW 

Nov 60-38 Direct Reading Audio Frequency Meter. KSJKX/€ 

Dec 60-40 Converting the VO-4, W4WKM 

Dec 60-11 RF Sniffer, K5JKX/6 

Dec 60-14 Substitution Capacity Meter, K8ERV 

Jan 61-27 Polarity Indicating Test Paper, W2QC1 

Jan 61-26 Transistorized Frequency Standard. WYOE 

Feb 61-35 Interference Chaser, KSJKX/6 

Feb 61-42 Testing the Eico Grid Dtp Oscillator. W3UZM 

Feb 61-34 Up-Dated Wave meter, W3FQJ 

Mar 61-46 Motorola Mobile Radio Teat Set, W9HKA 

Mar 61-10 Transistorized Grid Dip Meter, W2KET 

Mar 61-46 Transistorized Meter Amplifier, K6EAW 

Apr 61-18 .Calibration Defined, W4WQT 

Apr 61-12 Interstage Power Meier, K6ERV 

Apr 61-27 Ofammeter Polarity Teat, K6EAW 

May 61-40 AC Calibrat ion Standard, Bentley 

May 61-26 Adjustable Line Voltage Transformer, W2WYM 

May 61-49 Improving Meter Accuracy, KfWML 

May 61-35 Testing the Knight Grid Dip Oscillator, W2QKU 

Jun 61-14 Precision Capacity Tester, K6BJ 

Jul 61-42 Measuring Frequency with Simple Equipment, Henry 

Jul 61-40 Standardized Test Leads, KSJKX/6 

Jul 61-64 Transformer Demonstrator, W8KTJ 

Aug 61-8 Frequency Deviation Meter, K6HJ 

Aug 81-33 RF Impedance Bridge, K6CRT 

Sep 61-10 A Simple Scope, WfOPA 

Sep 61-30 Tuning Eye GDO, K6EAW 

Oct 81-38 Field Strength Meter-Monitor, W2WXH/0 

Oct 61-73 Simplified Meter Shunta, K8BYO 

Dec 61 -50 Capacitor Substitution Box, W6AOI 

Dec 61-41 Meter Calibration Standards, Henry 

Dec 61-37 Precision Meter Calibration, KSJKX/6 

Dec 61-12 Versanti zing Meters, W2WYM 

Jan 62-78 Calibrating the BC-221, Henry 

Jan 62-66 Heath VTVM Improvement. Bentley 

Jan 62-18 Testing the Alco Grid Dip Meter, W4WKM 

Jan 82-32 Transistor Analyzer, W6EUM 

Feb 82-35 BC-221 as Audio Generator, WfOKH 

Feb 82-52 Continuity and Transformer Tester, W5EHC 

Mar 62-14 Checking Transistors with Ohmmeter, WSQKC 

Mar 62-38 Compact 50 Ohm Load, KSJKX/6 

Mar 62-69 Test Lead Tip, W4WKM 

Apr 62-38 Crystal Activity Checker, WfCCA 

Apr 62-20 Dot Generator, W6YAT 

Apr 62-70 Lab Equipment far th* Amateur, W4WKM 

Apr €2-62 SSB Scape Mamtor, Wf MWJ 

Apr 62-67 SWR Bridge Calibration Data, W4QAB 

Apr 62-81 Testing the Heath 1M-10 VTVM, W3UZN 

Apr 62- 9 6 and I0M Reid Strength Meter, W3YZC 

May 62-62 Budget VTVM, W71NX 

May 62-75 Testing the Knight Pocket VOM, WA2INM 

May $2-74 Testing the Knight RF Z-Bri<fc*. WA21NM 

May 62-32 Varicap Sweep Generator, K6JHJ 

Jun 62-26 A KW SWR/Power Meter, W6VAT 

Jun 62-44 A Simple Impulse Noise Generator, K8ERV 

Jun 62-80 Crystal Diode Noise Generator, W5TEV 

Jun 62-18 Low Level RF Power Measurements, K4UWX 

Jul 62-26 Transistorize that Meter, Henry 

Aug 62-36 Mobile Monitor Scope, K9DYS 

Aug 62-28 Universal CrysUl Tester, K5JKX/6 

Oct 62-63 More on the Simplescope, K8AOE 

Oct 62-26 Tone Modulated Crystal Standard, W9DUT 

Nov 62-72 Choke Evaluator, Ives 

Nov 62-52 Complicating the Simplescope, WfOPA 

Nov 62-56 Testing lfeath D4-30 Transistor Tester, W5JSN 

Dec 62-20 Build this Auto Analyzer, Henry 

TOOLS AND SHOP TECHNIQUES 

Jan 61-23 Mechanized Hole Cutting, W4WKM 

Feb 61-SI The Nibbling Tool,Staff 

Jun 61-29 Using Self-Tapping Screws as Taps, K7AGI 

Dec 61-48 Emergency Soldering Gun Tips, WA21NM 

Dec 81-43 Solders and Soldering, K3HKP 

Jan 62-28 Chemical Dehumidifier, K4ZGM 

Jan 62-56 Knockout Punch Storage, W4WKM 

Jan 62-35 Tapping Polystyrene, W1INX 

Mar 62-24 Explosive Rivets, W4WKM 

Mar 62-69 Teat Lead Tip, W4WKM 

Apr 62-46 Tape Tip, W4WKM 

May 62-64 Pegboard Mounting Aida, W4WKM 

Aug 62-62 Custom Panel Markings, KSJKX/6 

Oct 62-47 Increase Soldering Iron Life, W2QPQ 

T-R SWITCHES AND RELAYS 

Aug 61-64 Economy Antenna Relays, WA2IKM 
Oct 61-66 Seod-Receive-Ground Switch, W70E 
Jan 82-36 Improved Simplified Break-in, W4HBO/2 
Apr 82-28 Stat ion Control Unit, W7AXJ 
May 62-82 High Power Antenna Relay Unit, W4WKM 
Aug 62-58 Improving the Knight T-60, W4WKM 

« tp 62-64 Full Break-in, W4MLE 
ov 62-65 Transceiver Switching, W4JKL 

TRANSISTORIZED EQUIPMENT 

Oct 60-22 Direct Reading Capacity Meter, K6EAW 

Oct 60-36 Testing the Heathkit Mohican Receiver, W3UZN 

Oct 60- 6 Transistorized Audio AGC Amplifier, KSJKX/6 

Nov 60-36 Direct Reading Audio Frequency Meier, K5JKX/6 

Nov 60- 9 Transistor 10 Meter Converter, W3BUL 

Dec 60-18 Multivibrator Vox, W4WKM 

|Dec 60-14 Substitution Capacity Meter, K6ERV 

'Dec 60- 6 Transistorized 220 MC Converter, W3I1DC 

Jan 61-30 Transistor Communications Receiver, OZ7BQ 

Jan 61-26 Transistorized Frequency Standard, W70E 

Feb 61-16 Transistorized Mike Pre-Amp, W7C8D 

Mar 61-10 Transistorized Grid Dip Meter, W3KET 

‘Mar 61-46 Transistorized Meter Amplifier, K6EAW 

Mar 61-30 Transistorized Utility Audio Amplifier, K5JKX/6 

Mar 61-27 432 MC Transistorized Converter, W3HIX 

Apr 61-40 More on 432 MC Transistorized Converter, W311 DC 

Apr 61 -32 40 Watt Transistor Modi la tor, KL7DLC 

Jun 61-14 Precision Capacity Teater, K6BJ 

Jon 61-12 Transistorized 75 Meter Converter, WA6DZL 

Joi 61-31 Transistorized 6 Meter Converter, K8N1C/S 

Aug 81- 6 Frequency Deviation Meter, K6BJ 

Aug 61-54 Mobile Power Converter, W2BXE 

Aug 61-24 Transistorized RTTY Converter, W55FT 

Sep 61-33 Transistorized Break-in, W7AXJ 

Nov 61-10 Transistor Mike, K6PZT 

Now 61-12 Two-Tone RTTY CnciUator, W5SFT 

Jan 62-46 stabilizing Motile Oscillators, W6FBB 

Feb 62-82 Transistorized Code Practice Oscillator, KtEAW 
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Mar 62-64 Receiving Injection Oscillator, K6BU 

Mar 62-30 Transistor Carbon Mike Preamps, K5SUC 

Apr 62-28 Station Control Unit, W7AXJ 

Apr 62-55 Transistor Protection Circuit, WA21NM 

Apr 62-46 Transistorised Cathode ModuUtor, K2STV 

May 62-60 RF Q Multiplier, K6BU 

May 82-70 Transistor Polarity Protection, W6VAT 

Jun 62-22 Transistorized Converter tor 6M, W3H1X 

Jen 62-24 VLF Receiver, K0VQY 

Jui 62-58 Transistorized Audio Filter, W6EUM 

Jul 62-26 Transistorize That Meter, Henry 

Aug 62-22 Transistorized RTTY TV Design, W3TUZ 

Aug 62-14 Unijunction Transistor CPO, W2VSP 

Sep 62-24 Slide Bias Modulator, VE7QL 

Oct 62-12 Transistorized 20M SSB Exciter, W5FRC 

Nov 62-20 Build a Mobile. Mike, K5JKX/6 

Nov 62- 6 1286 MC Transistorized Converter, W3HDC 

Dec 62-20 Build this Auto Analyzer, Henry 

Dec 62-74 Transistorized Squelch, WITUW 

TRANSISTORS, GENERAL 

Dec 60-22 Transistorizing Equipment, K5JKX/6 

Feb 61-26 Life Insurance for Transistors, K6EAW 

Apr 61-25 Power Transistor Uses Crystal Socket, W4WKM 

Jul 61-45 Transistor Biasing, K6EAW 

Aug ci-17 Transistor Symbols, W2VSP 

Oct 61-74 More on Transistor Symbols, K0VQY 

Jan 62-57 Investigating the 2N169A, K6BIJ 

Jan 62-32 Transistor Analyzer, W6EUM 

Mar 62-14 Checking Transistors with Ohm meter, W9QKC 

May 62-30 Four Layer Devices, K4CPR 

Oct §2-16 Four Layer Semiconductors, K8AOE 

Nov 62-16 Checking Transistors, K20PI 

Nov 62-58 Testing the Heath 1M-30 Transistor Tester. W5JSN 

TRANSMISSION LINES 

Apr 61-27 Coaxial Cable Wave Length Chart, W9HOV 

Mav 61-18 Coaxial Cable Loss Chart, W8HOV 

Mar 62-26 Half Wave Lines, K2KPE 

Apr 62-67 SWR Bridge Calibration Data, W40AB 

Jun 62-26 A KW SWR/Power Meter, W6VAT 

Jun 62-64 Calibrate Your Antenna System, K2DHA 

Aug 62-76 Surplus Motor Driven Coax Switch, W4WKM 

Sep 62-10 Testing the Maverick 6M Filter, WA2INM 

Sep $2-18 Twin Cavity 2M Filter, W3TUZ 

Oct 62-80 FM Rejection Stub, W8HOA 

Oct 62-42 Understanding SWR Measurements, KZ5SW 

Nov 62-67 Coax vs Open Line, W9HOV 

Dec 62-26 Coaxial Baiuns. WA2INM 

TRANSMITTER S 

Oct 60- 8 Transistorized Audio ACC Amplifier. K5JKX/6 

Oct 60-32 5 Watts on $ with 3 Tubes, K8NIC/5 

Jan 61-28 Cooling: Suction vs Whoosh, W6JAT 

Jan 61-12 Oscillator Stabilization, K5JKX/6 

Jan 61-56 See-Saw Bleeder Circuits, KV4CI 

Jan 61-14 100 Watts on 6 £ 2 with Kits, W3UZN 

Feb 61-11 RaUing Your Own, K5JKX/6 

Feb 61-18 2 Meters with 3 Tubes, K6BP 

Mar 61-12 Bleeder Bias, K6QGE 

Mar 61-29 Putting the 3 Tube 6 Meter Rig on 2, K8NIC/5 
Mar 61-42 Varicap Tuning Device for Blind Operators, W7CSD 
Apr 61*14 Hrising Modilation Facts, K4ZCM 
Apr 61-12 Interstage Power Meter, K8ERV 
Apr 61-20 Push-Pail 304TL Final, W6VVZ 
May 61-42 Blower Facts, W3KET 
May 61-32 Simple Sideband Exciter, W2NQS 
Jun 61-38 Automatic Drive Control, W51UR 
Jul 61-16 AM Modulation Systems, W7CSD 
Jul 61-41 4-1000A Socket, W4API 
Sep 61-38 Pi-Network Redrawn, W0HKF 
Oct 61- 6 AM Linear tor Six, W2LPC 
Oct 61-84 Receiver Powered Transmitter, W3F6W 
Nov 61-6 Six Meter KW Unear, W6QMN 
Dec 61- 8 10 Meter Midget Rig, K5JKX/6 
Feb 62-12 Final Tanks, W8JAT 
Feb 62-28 Heistng Modulator Design, W5SUC 
Feb 62-44 Surplus Frequency SvntheMzer, W4WKM 
Feb 62-62 Variable Pitch Pi-Net Coil, W4WKM 
Mar 62-66 High-Level Transmitting Converter, W5EHC 
Mar 62-33 500 Watt Linear Amplifier, W0RQF 
Apr 62-52 Low Power 160M Rig, K9PAL 
Apr 62-67 SWR Bridge Calibration, W40AB 
Apr 62-46 Transistorized Cathode Modulator, K25TV 
Apr 62 - 6 6M SSB Exciter/Trans mi Iter. W5JSN K8N1C 
May 62-34 All Band Unear, W8CJS 
May 62-20 ARC-5 VHF Transmitter Conversion, WA2FHC 
May €2- $ 2M Tank Assembly, W9DVT 
May 62-10 6M AM-DSB Transmitter, K8AOE 
Jun 62-14 AN/VRC-2 on 2 and 6M, W9YCB 
Jun 62- 6 De Luxe 2M Transmitter, W9DUT 
Jun 62-50 Diathermy Equipment Conversions. W4WKM 
Jun 62-34 Overload Relay, W0OPA 
Jul 62-64 Command Set Exciter, W7CSD 
Jui 62-14 Hints on VHF Construction, WA2INM 
Jul 62-40 6DQ5 RF Amplifiers, K5JKX/6 
Aug 62-74 De Luxe BC-625 Conversion, W ASM LI 
Aug 62-65 Novice VFO, K9AUB 
Aug 62-49 Voltage Regulated Transmitter, W7CSD 
Aug 62-42 100 Watts Five Bands, W2RWJ 
Sep 62-68 Audio Amplifier Frequency Response, W5SUC 
Sep 62-34 Improved Grounded Grid Operation, W6JAT 
Sep 62-24 Slide Bias Modulator, VE7QL 
Stp 62-76 Surplus Conversion Keying Circuit, W4WKM 
Oct 62-22 Mechanical Causes of VFO Chirp, K7MSL 
Oct 62-12 Transistorized 20M SSB Exciter, W5FRC 
Oct 62-30 Transmitter Design. K5JKX/S 
Nov 62-66 Spotting Simplified, W4MLE 
Dec 62-50 Briefcase Trans mi tier-Receiver, W2TBZ 

TRANSMITTERS, COMMERCIAL 

Jul 61-39 DX-40 Plate Modulation, K6UGT 
Jul 61-30 Viking Transmitter Adjusting Tools, W6NKE 
Oct 61-18 Testing the Central Electronics 200V, Staff 
Feb 62-30 Improving toe CE I0A, W9EGQ 
Feb 62-42 Testing toe LW-51 2M Transmitter, W3UZN 
Mar 62-40 Improving the Viking H, W4AWM 
Mar 62-42 Testing the Knight T-60 Transmitter, W4WKM 
Mar 62-61 Testing toe Viking Ranger 11, W4API 
May 62-76 Testing the Haiiicrafters HT-40K, W3UZN 
May 62-68 Testing the Heath HA-10 Linear, W4UWA/K3KMO 
Jun 62-58 Break-in CW with toe 20-A, K21SP 
Jus 62-54 Crystal Control tor toe GSB-100, W2BZN 
Jun 62-76 Heath SB-10 on Six, W4NUT 
Jun 62-60 Improving the Heath Seneca, WA2GCF 
Jul 62-18 The Eico 720 on Six, WA2KTJ 
Aug 62-58 Improving the Knight T-60 W4WKM 


Oct 62-10 Putting the DX-20 oh Six, TC9STH 
Nov 62-66 Spotting Simplified, W4MLE 
Nov 62-50 Testing toe Lafayette KT-390, WIMEL 
Dec 62-60 Testing the Heath Warrior, W6EUM 

TRANSMITTER-RECEIVERS AND XCE1VERS 

Nov 60-28 RF Improvements for toe Conset Com., W1MCA 

Jan 81-24 Crystal Modification tor Heath HW-29, W3UZN 

Apr 61-34 Testing the Heatoklt Twoer, W3UZN 

Jul 61-28 Heatoklt Sixer S-Meter, K5VMC 

Oct 61-36 Converting the Bendtx MRT-9, W4WKM 

Oct 61-82 A Trans con-Porsche Package, WSJXT 

Nov 61-33 Portable SSB Transceiver, W6BUV 

Nov 61-30 Putting the International KB-1 on 20, K5JKX/6 

Nov 61-80 Testing the Communicator IV, W4API 

Dec 61-45 Two Meter Transceiver, WA2INM 

Jan 62-50 Hanky Box Mobile Transceiver, W3GSC 

Jan 62- 8 Kilowatt SSB Transceiver, W6JAT 

Feb 62-50 Converting the AN/URC-4, K71LP 

Feb 62-54 Improving the Lafayette HE-35, WA21NM 

Apr 62-51 ACC for the Swan Transceiver, K6SHC 

Apr 62-12 Testing the Poly-Comm 62B, W4WKM 

May 62-16 Heath Twoer Modifications, K20RY 

May 62-22 Testing the Clegg 99'er, WA2HVK 

Jul 62-20 Perfecting toe Lafayette BE-35, WA21NM 

Oct 62-82 The AN/ARC-2, W4WKM 

Nov 62-10 Improving toe Lafayette HE-35A, K6UGT 

Nov 62-24 Testing the Conset Communicator 1V-220, W4AP1 

Nov 62-65 Transceiver Switching, W4JKL 

Dec 62-50 Briefcase Transmitter-Receiver, W2TBZ 

Dec 62-10 Modi lying the Lafayette HE-45, WA21NM 

Dec 62- 9 Modifying toe Sixer, K4ZQQ 

TRANSMITTING CONVERTERS 

Mar 62-66 High-Level Transmilling Converter, W5EHC 
Nov 62-18 Testing toe Continental *'Stx , \ W1PYM 
Dec 62-12 Testing the Irving Hiverter. Staff 

TUBES 

Feb 61-20 Tube Marking Squawk, W71DF 

Feb 61-52 Use for the 717A Tube, WA2AKT 

Mar 61-19 Tube Base Plugs, Staff 

Jul 61-41 4-1000A Socket, W4AP1 

Aug 61-44 Classes ol Tube Operation, KSJKX’6 

Aug 61-31 Universal Rectifier Tube Pin Connections, WA2INM 

Sep 61- 9 Using RK-34 Tubes, WA21NM 

Sep 61-20 6AU6 VFO Chirp, K3KMO 

Oct 61-85 The Versatile 1625, WA2INM 

Apr 62-40 Circuit Design, K5JKX/6 

Sep 62-12 Vidicon Facts, W2RWJJ 

Nov 62-46 Premium Tube Replacement Guide, W4WKM 

TV 1 

Feb 61-35 Interference Chaser, K5JKX/6 

Apr 61-25 Dealing with TV1 Complaints, K2SJN 

May 61-56 Public Information Field Day, WA6EXU 

Nov 61-15 TVI Characters, K3HNP 

Jul 62-66 TVI tor the Viewer,K0OFB 

Sep 62-10 Testing the Maverick 6M Filter, WA2INM 

Sep 62-18 Twin Cavity 2M Filter, WJTUZ 

Nov 62-64 Good Old Charlie Queen, WIQUE 

UHF AND MICROWAVE 

Nov 60-26 Passive Satellite "Echo”, W6MMU 

Dec 60-46 More on “Echcr, W6MMU 

Jan 61-16 1296 Megacycles, K2TKN 

May 61-31 Moon Relay Requirements, K2TKN 

May 61-28 Moonstruck, W8GUE 

Nov 61-64 Horn Feeds Dish, T12NA 

Jan 62-40 1 296 MC Amateur Moon-Bounce, W6MMU 

Mar 62-18 Mobile Radar Receiver, W6JAT 

Jul 62- 6 The 420 MC Band, W4HHK 

Aug 62- 6 Coaxial Line UHF Preamp, W9SEK 

Nov 62- 6 1296 MC Transistorized Converter, W3H1X 

Dec 62-18 432 MC Antenna Tuner, W1TQZ 

VFO’S 

Oct 60-10 Varicap FM Modulator, W7CSD 

Nov 60-14 FM VFO Exciter, WITUW 

Jan 61-12 Oscillator Stabilization, K5JKX/6 

Feb 61-38 History of toe VFO, W70E 

Sep 61-20 6AU6 VFO Chirp, K3KMO 

Oct 61-14 Simple High Stability VFO, W2RWJ 

Oct 61-46 VFO Circuits, KSJKX/6 

Mar 62- 6 VFO tor 50 MC Transmitters, W5UB 

Jun 62-57 De-Chirping the Heath VFO, K6UGT 

Aug 62-65 Novice VFO, K8AUB 

Oct 62-22 Mechanical Causes of VFO Chirp, K7MSL 

Oct 62-54 Modernizing the Heath VF-1, W2RHD 

Dec 62- 6 Stable 2MVFO, W6TKA 

VHF 

Jan 61-54 Netting VHF Stations, WJJHKF 
Jan 61-20 Tunnel Diode Experiments, K5JKX/6 
May 61-31 Moon Relay Requirements, K2TKN 
Jul 61-14 2 Meter Nuvistor Preamp . Bu llock 
Sep 61-8 Resonant Bypass Capacitors, K5JKX/6 
Sep 62-10 Testing the Maverick 6M Filter, WA21NM 
Sep 62-18 Twin Cavity 2M Filter, W3TUZ 
Dec 62- 6 Stable 2M VFO, W6TKA 

VHF ANTENNAS 

Jun 61-8 Pylon-Slot Antenna, K2TKN 

Jui 61-8 Tinker Toy 2 Meter Antenna, KSLF1 

Aug 61-56 TesUng the Finney 6 and 2 Meter Beam, W3UZN 

Nov 61-48 »6 Quad tor Six, W3TBF/8 

Dec 61-52 Inexpensive Ground Plane Antennas, K5JKX/6 

Feb 62-68 Split 32 Element Beam for 2M, K8ERV 

Aug 62-12 6M Coaxial Antenna, W6KVO 

Nov 62-67 Coax vs Open Line, W9HOV 

VHF CONVERTERS 

Oct 60-12 VHF Bantam Converters, W9DUT 

Nov 60-12 4 Band Crystal Converter, W3UZN 

Dec 60-32 Low Noise 2 Meter Converter, ZLlAAX 

Dec 60- 8 Transistorized 220 MC Converter, W3HJX 

Jan 61-8 Nuvistor Converters, K8ERV 

Feb 61-22 50 MC Converter Sans 8k, K5JKX 6 

Mar 61-27 432 MC Transistorized Converter, W3H1X 

Apr 61-40 More on 432 MC Transistorized Converter, W3H1X 

Apr 61- 9 6 Meter Nuvistor Converter, K8BYN 

Jul 61-31 Transistorized 6 Meter Converter, K8N1C/5 

Aug 61-28 2 Meter Nuvistor Converter, WAJINM 


Mar 62-28 50 MC Converter, K6RNQ 
May 62-24 A 7077 2M Converter, WA6EWV 
May 62-18 Testing toe Telco 201 Converter, WA21NM 
Jon 62-22 Transistorized Converter for 6M, W3HDC 
Jul 62-14 Hints nn VHF Construction, WA21NM 
Jui 62-12 6M Nuvistor Converter, K8NICA'* 

Aug 62- 7 Improving the CC50 Converter, WA21NM 
Oct 62- 6 Standard Coll Tuner Converters, W4WKM 
Oct 62-24 Testing the Irving Electronics Preverters, Stall 
Nov 62-18 Testing the Continental "Six", W1PYM 
Pec 62-12 TesUng the Irving Hiverter, Staff 

VHF RECEIVERS 


Nov 60-30 Tri-Mode VHF Receiver, W9DUT 
Mar 61-14 Improving Super regenerative Receiver*, W5WGF 
Mar 61-48 Motorola Mobile Radio Test Set, W9HKA 
Dec 61-22 Converting the R-77/ARC-3, W4WKM 
Apr 62-64 AM Reception with FM Receivers. W4WKM 
Jun 62-16 Cascade Nuvistor 6 4 2M Pre-Amps, K9ARA 
Jun 62-14 AN/VRC-2 on 2 and 6M, W9YCB 
•Jun 62-36 Diode Noise Clipper, KffWML 
Jun 62-24 More on AM Reception with FM Receivers, W4WKM 
Jul 62-14 Hints on VHF Construction, WA21NM 
Aug 62-31 De Luxe Quad Mode Receiver: Part I, W9DUT 
Aug 62- 8 VHF with the RDR, W2VCG 
Sep 62-42 De Luxe Quad Mode Receiver Part 11, W9DUT 
Oct 62-20 Improved Base Clipper, Ives 
Nov 62-60 Simple Squelch, K4UWX 
Dec 62-74 Transistorized Squelch, WITUW 
pec 62-35 Using the Rate-of-Change Noise Limiter, WA2INM 

VHF TRANSMITTERS 

Oct 60-32 5 Watts on 6 with 3 Tubes, K8N1C/5 

Jan 61-14 100 Watts on 6 & 2 with Kits, WSUZN 

Feb 61-11 Rolling Your Own, K5JKX/6 

Feb 61-18 2 Meters with 3 Tubes, K6BP 

Mar 61-48 Motorola Mobile Radio Test Set, WSHKA 

Mar 61-29 Putting the 3 Tube 6 Meter Rig on 2, K8NIC/6 

Oct 61- 6 AM Linear tor Six, W2LPC 

Nov 61- 6 Six Meter KW Linear, W6QMN 

Feb 62-42 Testing toe LW-51 2M Transmitter, W3UZN 

Mar 62- 6 VFO for 50 MC Transmitters, W5UB 

Apr 62- 6 6M SSB Exciter/Transmitter, W5JSN/K8NIC 

May 62-20 ARC-5 VHF Transmitter Conversion, WA2FHC 

May 62- 6 2M Tank Assembly, W9DUT 

May 62-10 6M AM-DSB Transmitter, K8AOE 

Jun 62-14 AN/VRC-2 on 2 and 6M, W9YCB 

Jun 62- 6 De Luxe 2M Transmitter, W9DUT 

Jul 62-14 Hints on VHF Construction, WA21NM 

Jul 62-18 The Eico 720 on Six, WA2KTJ 

Aug 62-74 De Luxe BC-625 Conversion, WA6MLI 

Oct 62-10' Putting the DX-20 os Six, K9STH 

Dec 62- 6 Stable 2M VFO, W6TKA . 

Nov 60-28 RF Improvements for the Gonset Com., W1MCA 

Jan 61-24 Crystal Modification for Heath HW-29, W3UZN 

Apr 61-34 TesUng the Heatoklt Twoer, W3UZN 

Jul 61-28 Heathkit Sixer S-Meter, K5VMC 

Oct 61-82 A Trans con-Porsche Package, W3JXT 

Oct 61-36 Converting the Bendix MRT-9, W4WKM 

Nov 61-80 Testing the Communicator IV, W4API 

Dec 61-45 Two Meter Transceiver, WA2INM 

Feb 62-50 Converting the Aft/URC-4, K7ILP 

Feb 62-54 Improving the Lafayette HE-35, WA21NM 

Apr 62-12 TesUng the Poly-Comm 62B.W4WKM 

May 62-16 Heath Twoer Modifications, K20RY 

May 62-22 Testing the Clegg 99‘er, WA2HVK. 

Jul 62-20 Perfecting the Lafayette HE-35, WA21NM 

Nov 62-10 Improving the Lafayette HE-35A, K6UGT 

Nov 62-24 Testing the Gonset Communicator IV-220, W4AP1 

Nov 62-65 Transceiver Switching, W4JKL 

Dec 62-10 Modifying the Lafayette HE-45, WA21NM 

Dec 62- 9 Modifying the Sixer, K4ZQQ 


WRITING FOR 73 MAGAZINE 


Oct 60- 4 Editorial, W2NSD 

Apr 61-56 How to Write tor 73 Magazine, K5JKX/6 
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Don’t Buy Any GeneraI Coverage Receiver Until You 

TRY NATIONAL’S PERFORMANCE-PACKED NC-190 



Only National could have packed so many remarkable 
features into a receiver selling for only $219.95. You can 
spend more, but first consider: the NC-190 gives you top 
SSB, AM and CW amateur band performance as well as 
general coverage from 540 KC to 30 MC in five bands with 
double conversion above 4 MC. National's exclusive Dial 
Selector provides an extra found in no other competitive 
receiver — accurately calibrated foreign broadcast as 
well as amateur bandspreadl Three-step variable IF 
selectivity with the exclusive Ferrite Filter and sensitivity 
better than 1.0 uv for 10 db S/N, back up such operating 
features as a separate product detector, SSB/CW AGC 
and an S-meter operative on all modes. S-L-O-W60:1 
bandspread tuning, coaxial antenna input, voltage 
regulated oscillators, SSB/CW as well as AM noise 
limiting and five main tuning bands all combine to bring 
you more performance for the money than you ever 
thought possible. Whatever your need — main station 
receiver, tunable IF for VHF or second receiver, try the 
NC-190 first. 


WRITE FOR FREE COPY OF NEW 
NATIONAL EQUIPMENT GUIDE 

■ Complete technical details and fea¬ 
tures of all National gear 

■ Tells all about National's exclusive 
One Year Guarantee 

■ Helps you choose the right equip¬ 
ment for your needs 

A Wholly Owned Subsidiary of 
National Company, Inc. 

t * port: Ad Auncma Inc., 8 b Broad St., N. Y. C. 

Canada: In-Tel Assoc. Lid., 81 Sheppard Ave. W., 
Willowdale, Ontario 

NATIONAL RADIO COMPANY, INC. 

37 Washington Street Melrose. Massachusetts 





NC-155 — The ham-band 80 throucjh 
6 meter icceivcr that runs rings 
around anything in its price class. 
Top SSB, CW and AM performance 
with double conversion, three-step 
variable IF selectivity, product de¬ 
tector, SSB/CW AGC and 1 uv sensi¬ 
tivity. SI 99.95 


NC-140 

general coverage receiver with 
National's exclusive Dial Selector to 
calibrated foreign broadcast ant 
amateur bandspread. Q-multiplier 
RF stage, and S-Meler. More impor 
alures than any receiver in its 
price class. S1&J.95 S# 


NC-105 — Designed t m 

%' kibe 

needed features ad gcnctal fcovningr 
0‘MuiUpl»er, product detector. S- 
meter and transformer powai supply 
A<$o available in handsome WilsTUI 
cabinet for use in tleOQf livlnj i*noM 
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de W2NSD 

never say die 

AWARDS 

Though the awarding of certificates is a 

little out of the line of 73 Magazine, devoted 

as it is to the technical and constructional side 

of our hobby, and my own feeling is that there 

are already several times too many certificates 
0 0 

available, still, even to a reactionary like mv- 
self, the success and popularity of the pres¬ 
ently available awards, incredible though 
many of them are, is something that I can not, 
in my own kinky way, completely overlook 
when balance sheet time comes at the end of 
each month and, fighting off nausea, I look 
over the list of dollar certificates that others 
have made available with considerable success. 
(Whew!) 

Operating on the assumption that any cer¬ 
tificate is a good certificate and that certifi¬ 
cate hunters, like DX hunters, have to get 'em 
all, whether they like em or not, I hereby pre¬ 
sent to the addicted the following awards: 

The first award, sponsored bv the Institute 
of Amateur Radio, is the CIIC CERTIFI¬ 
CATE. The Certificate Haters Club Certificate 
is available to any licensed amateur radio op¬ 
erator who submits a signed statement that he 

has never been aw arded anv other certificates 

0 

and that if, in the future, he ever is awarded 



another certificate that he will hate it. Please 
include one dollar with the application to help 
cover the costs of administration of this pro¬ 
gram. 

The second award certificate now' available 
from the Institute is the WAAS CERTIFI¬ 
CATE. This is the Worked Almost All States 
Certificate and is available only to licensed 
amateur radio operators who have proof of 
contact with 49 states, but haven't been able 
to get that elusive 50th. There is no reason 
why all this effort should go unrewarded and 
unacknowledged for it takes almost as much 
effort to contact 49 states as it does 50. What 
a shame to get so close and then miss just for 
the lack of one extra state! Please include the 
49 QSL’s in alphabetical by state order, a note 
indicating the missing state and a dollar to 
help defray the costs of administration of this 
program. Stickers are available for WAAS 
made all on one band, all with one mode, or all 
in one year upon separate application with 
submitted cards and dollar to help defray the 
administration costs of this program. Mode 
stickers are available for CW, AM, SSB. and 
RTTY. 



DXDC Certificate. Sure, it is easy to work 
100 countries on twenty meters, but how about 
forty and eighty? This award requires QSL's 
from ten countries. Special stickers are avail¬ 
able for all contacts being on single bands, 
using a single mode of emission and all being 
made during anv one vear. This award nat- 

C7 0 0 

urally brought up the perennial question of 
what is a country and what is not a country, 
a little matter that has brought on near revolu¬ 
tions and frequent mass hysteria. What should 
we do? Should we accept the ARRL list as it 
is and keep on accepting new- countries as they 
think them up? Or perhaps should we make 
up our own list, granting new country status 
here and there as either the demand requires 
or friendship dictates. There was a strong in- 

(Tum to page 6) 
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tinuous diagonal bracing of 
solid steel rod and electric- 
cally welded throughout... .no 
loos e (bolts or nuts here. E-Z 
Way design and strength are 
your assurance of DEPEND¬ 
ABILITY that you can count 
on year after year. See your 
nearest distributor today or 
write for free literature. 


The SATELLITE 

Model RBX-60-3P (Painted) 
Model RBX-60-3G (Galvanized) 

MOUNTING KITS: 

GPK X60-3 (Ground Post) 

BAK X (Wall Bracket) 

Freight Prepaid anywhere in (48) 

Other Towers from $99.50 to 


$335.00 

$410.00 

$125.00 
$17.00 
U. S. A. 

$1995.00 
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clination on our part to accept the ARRL sys¬ 
tem of designating offshore islands as separate 
countries, thus establishing such new countries 
as Long Island, Staten Island, Manhattan 
Island, Catalina Island, Vashon Island, Block 
Island, Marthas Vineyard, etc. This could 
have many beneficial results. It certainly would 
cut down on the expense of DXpeditions . . . 
how much can it cost to take a ferry over to 
Fire Island? And think of all the countries we 
would have up in the St. Lawrence River . . . 
WOW! Our imaginations were so staggered by 
the possibilities that we decided to stick with 
the official U.N. country list and let them de¬ 
cide what was a country and what wasn’t. 

The DXDC Certificate applications must in¬ 
clude QSL’s in proof of the contacts claimed, 
a list of the countries contacted, and a dollar 
to help defray the costs of the program. There 
are no stickers available for more than ten 
countries contacted, so please do not apply for 
stickers for 20, 30, etc., countries contacted. 
Stickers are available, on separate application, 
for ten countries being contacted all on one 
band, all contacted with a single mode of emis¬ 
sion used by both stations (AM, CW, SSB, 
RTTY), or all contacted during one calendar 
year. Each sticker must be applied for indi¬ 
vidually with corroborative QSL’s and a dollar 
to help cover the costs of administration of the 
program. 

RRCC Certificate. None of this twenty or 
thirty minute stuff for us. If You are a Real 
Rag Ghewer you should be able to keep it 
flying for at least six hours. This certificate will 
be awarded to amateurs who provide a signed 
statement to the effect that they have com¬ 
pleted a two-station (not three or more) con¬ 
tact which has lasted a minimum of six hours, 
with no time whatsoever out for any interrup¬ 
tions of any kind, even for a half minute. A 
QSL indicating the length of the contact must 
accompany the statement, and the times of 
starting and ending the contact must be stated. 
Please include one dollar to help cover the 
administrative costs of this program. 

There are a lot more on the drawing boards 
. . . and we are open to any suggestions that 
these new awards may bring in from readers. 
Watch for the announcement and rules for the 
WAZP Certificate, the WAAC Certificate, the 
WAP Certificate and others. We’re working on 
some other dandies too . . . the Worked All 
County Seat Certificate, the Worked American 
Empire award for contacting all countries con- 

(Turn to page 82) 
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TO MT FRIENDS AND FORMER CUSTOMERS 
IN AMATEUR RADIO AND COMMUNICATIONS FIELDS 

I am pleased to announce formation of SBE, Sideband Engineers, Inc., a new communi¬ 
cations manufacturing company headed by myself and a fine group of former amateur 
radio associates. As many of you know, I retired from active electronic manufacturing 
several years ago and since then have been asked continually when I would return to 
the field. After careful study of potential new items that would meet my requirements 
of high value and performance, I have formed this group to bring you a new series of 
dynamic products. All will have outstanding “break-through” features. 

Our first product is a new single-sideband transceiver which is described on the adjoin¬ 
ing page. It is my personal feeling that this exceptional unit will soon lead the field. It 
is physically small, outstanding in circuitry, provides 4-band operation with selectable 
upper and lower sidebands, has built-in power supply. These are truly dynamic new 
features. There are several other new products in our laboratories that will soon go 
into production. These will be announced in the near future. 
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DENIZENS OF WHAT is probably 
our most active ham band, six meters, have 
lately been hearing more and more of that 
quack-quack-quack on the low end of their 
band. Will six go the way of twenty meters? 
Is sideband just a new snobbery for us to re¬ 
sist, or is it perhaps a thing to be reckoned 
with? Are there enough advantages to side¬ 
band to outweigh the considerable extra cost 
involved? 

First, let’s get a little perspective on the 

band. Six meters, though made available to us 

shortlv after WW II, lav almost dormant for 
* * 

manv vears, mostly due to the lack of com- 
mercial equipment for the band. The few 
pioneers that were interested found that they 
had to use their own two hands if thev wanted 

m 

to get on six, tor the few receivers or convert¬ 
ers that covered the band were so insensitive 
that they were of little value and virtually none 
of the surplus gear hit the band. There would 
be a flurry of activity when the band opened 
up for a few hours, but the rest of the time 
you could listen for days without hearing even 
a heterodyne . . . even in New York Citv! 

m * 

The big change came when the FCC, bow¬ 
ing to pressure from the ARRL and Technician 
licensees, opened the band to the Techs. This 
little rule change brought on a stampede of 
applications for this class of license and today 
we have in the neighborhood of 25,000 Tech¬ 
nicians, with the bulk of the active Techs 



Heath HX-30 



Hallicrafters HA6 


operating on six meters. This also brought on 
the instant commercialization of the band so 
that today we find a wide variety of gear avail¬ 
able for six and the band is so active that it 
is difficult to find a place in this country so 
remote that you can’t hear six meter stations. 

W here does sideband fit in the picture? It 
fits here just as it did on the lower frequencies. 
The DX man finds that he is able to extend 
the range of his station considerably by chang¬ 
ing to sideband. The increase in effective ra¬ 
diated power not only makes for longer ground 
wave reception, but increases the sock of the 
signal when the band is open. The rag chewer 
finds that QSO’s are more fun when everyone 
is on the same channel and they are using 
VOX. Since sideband so far has been used by 
just a few of the more adventurous operators 
there is naturally an increase in the interest of 
the contacts that result. 

There is one important benefit of sideband 
that is peculiar to the YHF bands: greatly 
improved aurora communications. Those of 
you who have experienced the peculiar trans¬ 
mission distortion resulting from aurora know 
that normally phone is completely unable to 
get through and CW must be used, though it 
sounds like a rushing noise in the receiver in¬ 
stead of a tone. Sideband will get through too, 
with the voice coming through as a whisper as 
a result of the multi-path reflections. 

From the equipment point of view it takes 
quite a bit more exciter to generate an SSB 


10 


73 MAGAZINE 









COMPARISON CHART — SIX METER SIDEBAND 



Kit 

Assembled 


PEP 


Power 


Manufacturer & Model 

Price 

Price 

Final 

Watts 

Drive 

Supply 

Notes 

Telco SB-50 


$85.00 

6146 

50 

20M 

Heath HP20 

($29.95) 

Continental SSB-6 


$99.95 

2E26 

50 

20M 

HP20 


Irving Hiverter 

$59.95 

$99.50 

6146 

50 

20M 

HP20 


P & H 6-150 


$299.95 

81 17 s 

175 

20M 

Included 


Hallicrafters HA6 


$349.50 

5894 

120 

I0M 

$99.50 

Includes rec. conv. 

Collins 62S-I 


$895.00 


160 

20M 

Included 

6&2M, incl. conv. 

L-W Labs 


$ 100 zt 

6146 

50 

xtal 

HP20 

Complete exciter 

Supreme SSB-6 

$ 180 

$229 

6146 

50 

xtal 

HP20 

Complete exciter 

Supreme SSB-6VFO 


$279 ~e 

6146 

50 

VFO 

HP20 

Complete exciter 

Heath HX-30 

$189.95 


6360 

10 

VFO 

Included 

Complete exciter 

Telco SSB-50 


$250 it 

6146 

50 

VXO 

HP20 

Complete exciter 

Clegg Venus 


$450 it 

6883 

85 

VFO 

Included 

Complete transceiver 

Heath HA-20 Linear 

$99.95 


6146 s 

125 

HX30 

Included 

Linear amplifier 

J & D Labs Linear 


$199.95 

7034 

1000 

5 watts 

$119.95 

Linear amplifier 

Johnson 6N2 Thunderbolt 


$549.50 

7034's 

1200 

6W 

Included 

Linear amplifier 


signal, but once you have it the amplification 
is a lot simpler and less expensive than high 
power AM. Since the great bulk of six meter 
ops are Technicians it is not likely that many 
of them will have a sideband exciter sitting 
around. This not too difficult to figure out fact 
probably has been responsible for the recent 
announcement of some complete sideband 
transmitters for six meters in addition to the 
earlier advertised converters which change a 
20 meter sideband signal to six meter output. 
There is much to be said for either system. 
Older sideband exciters are not very expensive 
these days . . . many of them are sitting up 
on dusty shelves, displaced by newer equip¬ 
ment, and a bit of asking around is likely to 
uncover at least one of these that is quite 
reasonably priced. Even an old Central 10A 



P & H 6-150 


will do the job just fine. The complete side¬ 
band six meter exciter way of doing things 
does generally cost more, but you don’t have 
to fuss around with a lot of separate units, 
power supplies, and controls. It will no doubt 
have a higher resale value if you consider such 
matters. 

Perhaps you have heard the quack-quack of 
sideband on vour six meter transceiver and 


wondered whether there was anv way to re- 

* m 

ceive this since you don’t have a BFO built 
in. Yes, if you have an all-band station re¬ 
ceiver around . . . and you certainly should 
have. You can tune into the if of the trans¬ 
ceiver and use the receiver BFO for demodu¬ 
lating the sideband. The Clegg first if is at 
10.7 me so you can tune to 10.7 me on the 
receiver and run a short piece of wire from 
the receiver antenna terminal up and stick it 
in the top of the first if can in the Clegg. This 
should give you plenty of pickup and you 
should hear the Clegg coming through the 
station receiver. On other equipments you can 
check the manual and see what the if is and 
tune it in the same way. 

We’ve run test articles on the Continental 
sideband converter (November 73, p. 18) and 
the Irving Hiverter (December 73, p. 12). 
Both of these were tested here at HQ and 
worked out fine. They require a separate pow¬ 
er supply (Heath HP20), and a sideband ex¬ 
citer with 20 meter output. The Telco SB-50, 
which is quite similar, has not been reviewed 
since Telco is about to release a complete side¬ 
band six meter transmitter. We’ve heard noth¬ 
ing but good about the SB-t50 though. The 



j & D Labs Linear 
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Clegg Venus 




Supreme SSB-6 



Continental SSB-6 


P & H Model 6-150 transmitting converter 
does much the same as the others, but lias a 
built in power supply and linear which runs 
considerably higher power (175 watts PEP). 
The Hallicrafters IIA-6 gives 120 watts PEP 
and converts from ten meters instead of 20. 
This unit also contains a nuvister converter 
which brings the received signal down to ten 
meters for use with any of the popular trans¬ 
ceivers that cover ten meters and have an 
output of from 10 to 100 watts. 

The Collins 62S-1 is designed to convert 
the signal of the S-line or KWM-2 up to both 
six and two meters, giving 160 watts PEP in¬ 
put. It also has a converter to bring the sig¬ 
nals back down to the transceiver or station 
receiver. 

One of the most interesting new rigs for the 
Tech is the Supreme SSB transmitter. This 
rig runs 75 watts PEP and doesn't require the 
usual low band sideband exciter, being a com¬ 
plete transmitter in itself. A separate power 
supply is required for this rig and almost full 
power can be run with the usual Heath HP20 
supply. The Supreme SSB-6 operates from a 
crystal or from an external 5 me VFO. 

Another sideband exciter which will be on 
the market soon is from L-W Labs. This crystal 
controlled rig will have the usual 6146 final 
with about 50 watts PEP input, be very small, 
and sell in the neighborhood of $100 less pow¬ 
er supply! Clegg has recently announced the 
imminence of a six meter sideband transceiver 
which will cost about $450, run about 85 watts 
PEP, and have a built in stable VFO. 

Heath has recently announced their HX-30 
six meter sideband exciter kit which has a 
built in power supply, VFO, VOX, etc. The 
power input is 10 watts PEP. They have a 
linear available for this, the HA-20, which 
boosts it up to 125 watts PEP with a built in 
power supply. 

Since linears have been mentioned, it is 
only fair to point out the J & D Labs linear 
which runs 1000 watts input PEP on six or 
two meters to a 7034. They have a power 
supply available if you are short on 2000 volt 
sources. Needs only five watts drive, so any 
of the transmitting converters or exciters will 
drive it quite adequately on SSB. The Johnson 
6N2 Thunderbolt covers both six and two 
meters, uses two 7034\s requires only 5-6 watts 
drive, and runs 1200 Watts input PEP with 
built in power supply. 

The Future? 

The many advantages of sideband over AM 
for six meters should eventually make that 
mode even more popular that it has become 
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on the lower frequencies. I expect sideband 
to slowly creep up from the low end of the 
band until most of the active segment of six 
is quack-quacking. Well probably always hear 
a few remnants of the low powered trans¬ 
ceivers here and there, mostly toward the hjgh 
end of the band. 


It seems logical that once the conversion is 
made to sideband that a great many operators 
will want to increase their ground wave cover¬ 
age even more and we will see more and more 
linears on the market. We shall see . , . may¬ 
be I’m wrong and all we will see are more 
AM transceivers. 


432 me 


Ga 


on 


The increasing of the legal power input for 
the 432 me amateur band to one kilowatt in most 
sections of the country, effective in January, 
means that TV and other experimenters using 
this band will be wanting to build a little ampli¬ 
fier for their present rigs. K2TKN here gives us 
the details on such an amplifier. Note that he 

does not use old fashioned construction tech¬ 
niques and thus does not suffer old fashioned 
Bill Ashby K2TKN losses of efficiency. We assume that the construc- 

Piuckemin, n. j. tor of this unit will have been around 432 

enough so he doesn't have to have detailed draw¬ 
ings and layouts in order to reproduce the rig. 


MOST VHF POWER amplifier design 
has been a natural extrapolation from low fre¬ 
quency circuits. This has lead to some rather 
fixed views by many as to the relative merits 
of various designs—but the winter lias found 
that D.C. band circuits and techniques usually 
result in very inefficient VHF devices. In re¬ 
cent years, a number of VHF tubes have been 
produced that are within reach of the serious 
amateur. These allow design of VHF amplifiers 
that use some rather new concepts and give 
excellent efficiency. One of the better examples 
of this break-thru in tube design is the RCA- 
7650. The ceramic construction allows high- 
temperature, efficient operation thru 1296 me. 
The original cost is high, but the rugged con¬ 
struction and ratings indicate long years of 
operation, so that cost per year should be with¬ 
in reason. 

First, you have to make up your mind that 
it is going to be necessary to build the socket 
for this tube. These VHF tubes that have their 
elements brought out in a series of graduated 
diameter rings keep this job from being too 
difficult, but necessary. After getting over this 
mental block you will be prepared for the rest 
of the good news, that is you are going to build 
all the other components too, if reasonable effi¬ 
ciency is to be expected. At 432 me, this does 
not come out too badly—the normal assortment 
of hand tools, a drill-press and several gallons 
of elbow-grease will overcome the mechanical 
details. 


This amplifier is grounded-grid with a short¬ 
ed half-wave cathode circuit and a high effi¬ 
ciency half-wave plate tank. The grid is by¬ 
passed to ground on the cathode side of the 
socket partition and the screen is bypassed to 
ground on the side of the socket partition to¬ 
ward the plate circuit. 

I have hated grounded-grid amplifiers with 
a vengence for years, for they usually would 
work half-heartedly only after much coaxing. 
In the usual configuration, the cathode to grid 
circuit acts like a high impedance diode with 
low plate current and drive, and a very low Z, 
high current rectifier with high drive and plate 
current. All in all, a very peculiar device. 
Working with 2C39’s at 1296, I found a circuit 
for the cathodes that reduces this problem to 
a minimum. By placing the cathode at one end 
of a half-wave line and grounding the other 
end, the cathode is forced to operate in the 
fundamental high current mode even with no 
plate current or voltage applied to the tube. 
The cathode circuit cannot jump up to a highly 
reactive reactive impedance and cause insta¬ 
bility at any condition of the plate circuit, 
which is a welcome change! The drive, output 
of a 4 X 150 operating straight thru, is tapped 
up on the cathode line a short way from the 
grounded end, at a point that gives a reason¬ 
able match under operating conditions. The 
¥z wave line is tuned to 432 me at the center 
with the smallest Johnson variable available. 
This could well be a 1-10 mrnfd glass piston 
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ELECTRONICS INC 

424 Columbia , Lafayette , Ind. 


432 me KW amplifier 


trimmer, instead. 

Other than a series 100 ohm carbon resistor 
to discourage H.F. parasities, the grid and 
screen are operated by the book. 

The plate circuit is a % wavelength of 2 1/16 
inch dia. thin walled copper tubing that 
matches the diameter of the 7650 plate. After 
several years of work at 1296 me, I have slowly 
realized that any high-power resonant circuit 
that requires a bypass capacitor at a high-cur¬ 
rent point is going to be inefficient. A l A or % 
wave plate circuit that utilizes a high capacity 
mica, mylar, teflon, or you name it dielectric 
capacitor that must isolate the HV and bypass 
very high rf current, is going to have a poor 
rf power factor. This loss shows up as heat and 
causes a deterioration of the dielectric that can 
be fairly spectacular. This also appears to be 
where the 20 to 40 percent tank circuit losses, 
shown at these frequencies on all commercial 
data sheets, comes into effect. Lack of neces¬ 
sity to bypass the plate tank is very likely why 
most old-timev circuits for 2 meters that 
worked well at all were push-pull! 

But while an efficient, low loss bypass ca¬ 
pacitor for high-current operation is practically 
impossible to come by, a dead short for rf that 
will carry almost any practical amount of rf 
current is simply another quarter wave of tank 
circuit. Most attempts in the past by Amateurs 
to use *2 wave plate lines in single-ended 
amplifiers have ended up pretty bad. But how 
do you expect a tank circuit, 4 inch OD with a 
2 inch center conductor, with a Q of several 
thousand to act when some idiot tries to tune 
it with a surplus neutralizing capacitor or 
worse, with a penny on the end of an 8-32 
screw! 

In this amplifier the M wave plate tank is 
naturallv resonant when installed normally on 
the 7650 tube at approximately 430 me. Then 


the 

VHF TWINS 


MODEL 6-150 SIX METER 
TRANSMITTING CONVERTER 

Converts the 20 meter output of your SSB, AM or 
CW exciter to 6 meters. Power input to 8117 final; 
175 wafts PEP on SSB, 165 watts CW, 90 watts 
linear AM. Resistive pi-pad permits operation with 
any 10 to 100 watt output VFO or crystal controlled 
exciter. Meter reads; PA grid, PA plate. Relative 
output. 50-70 ohm input and output. Quiet forced 
air cooling. Modernistic, recessed panel cabinet 
9"x 15"x 1014". 

COMPLETE WITH BUILT-IN POWER 

SUPPLY, TUBES AND CRYSTAL.$299.95* 


MODEL 2-150 TWO METER 
TRANSMITTING CONVERTER 

The MODEL 2-150 converts the 20 meter output of 
your SSB, AM or CW exciter to 2 meiers . Resistive 
pi-pad permits operation with any 10 to 100 watt 
output exciter, either VFO or crystal controlled. 
Power input to 7854 final; 175 watts PEP on SSB, 
165 watts CW, 90 watts linear AM. Meter reads PA 
grid, PA plate. Relative output. 50-70 ohm input 
and output. Quiet forced air cooling. Modernistic, 
recessed panel grey cabinet, 9" x 15" x 1014". 

COMPLETE WITH BUILT-IN POWER 

SUPPLY, TUBES AND CRYSTAL ..$329.95* 

*Slightly higher West of Rockies 
WRITE FOR INFORMATION 
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Cathode-end ot amplifier 


it is trimmed lower in frequency by means of 
the threaded 1M inch OD air exhaust tube. 
This is in close proximity to the free end of 
the plate line, and forms a trimmer capacitor 
that is able to carry the full circulating tank 
current with low losses, and cannot possibly 
be self-resonant at the operating frequency. 
The large area of conducting surface of the 
inner conductor and outer shell of the entire 
plate circuit so distribute the rf current that 
silver plating becomes a luxury. HV is bypassed 
to the wall of the plate cavity by a brass plate 
3 inches square which is insulated by teflon 
sheet. An rf choke connects the dead spot on 
the inner conductor to the bypass for HV. 

The antenna coupling circuit took a while to 
straighten out. Handling over 600 watts of 
432 me power can get a little sticky, even at 
50 ohms. The slotted bar type of semi-fixed 


coupling loop works fine and allows adaquate 
variation. To co-ax fitting is a teflon male type 
N to match the antenna transfer device. A 50 
ohm load must be connected during any power 
operation or this fitting will go up in smoke. 

Air is provided by a blower rated at 100 
c.f.m. in free air. The 7650 has over one-half 
inch of back pressure thru the plate, and a 
blower of this size is needed to supply enough 
air at this pressure. A small amount of air is 
bypassed around the socket partition to cool 
the cathode. Do not attempt even short periods 
of operation of the filament without air flow, 
for solder melts on the cathode surface in less 
than one minute. Air flows into the main plate 
cavity thru the tube arid out the plate line thru 
the trimmer pipe. 

Construction 

The main cavity tube is brass, 4 inch OD by 
1234 inches long. The wall is just over 1/16" 
thick and it is silver-plated, having been sal¬ 
vaged from a surplus wave-meter. The plate 
end cap and the socket partition are of 1/16" 
brass plate, cut to the proper diameter and sol¬ 
dered to short rings of the 4 inch pipe that 
were cut and formed down to make a sliding 
inside fit. The blower mounting is formed from 
1/16" brass and soldered to the main cavity. 
The pipe that carries air to the cathode is 
square channel formed from brass and soldered 
in place. Rather than cut a hole in the main 
cavity for air intake, the proper area is drilled 
with many % inch holes. These allow free pas¬ 
sage of air but do not lower the Q of the cavity 
as a large hole would. The HV by pass is made 
of a 3 inch square of a scrap of the main cavity 










































"THE "SIX” XMTR CONVERTER_ 

_WORKS LIKE A CHARM!" 

In North Dakota, South Dakota, See It At The John Iverson 

Company, Minot, North Dakota 

Confinenfal Electronics, P. 0. Box 16, Sumter, S. C. 


ONLY 

$9995 


material. The plate is secured and the HV 
brought out by a 10-32 bolt thru a % inch hole 
and teflon insulation. A short length of M inch 
tubing is soldered inside this plate so that an 
appropriate jack on the end of the rf choke 
plugs in when the plate line is installed. The 
plate circuit tuner and air exhaust tube is IJ 2 
inch diameter with a fine thread cut over a 
portion of the outer wall—salvaged along with 
a thick out that was hack-sawed into two thin 
ones, one soldered to the end plate, and the 
other acts as a lock-nut after tuning is com¬ 
pleted. The teflon tubing that supports the 
plate line at the trimmer end was fabricated 
out of a 1/16" thick flat piece lapped over % 
inch and sewn with a needle and cotton thread 
by hand. It is a force-fit over the plate line and 
a sliding fit over a % inch length of 2 1/16 inch 
tubing soldered inside the end cap. The plate 
line is held in good thermal and rf contact with 
the 7650 plate cooler by a strip of very stiff 
finger-stock that is soldered to the end of the 
line. Use of regular soft-solder here and in 
fabrication of the socket as a safetv measure, 
for it will soften and let go before the tube 
temperature gets dangerous, yet allows normal 
operation. 

Close overload protection in all element 
power supplies is cheap insurance when using 
hard-to-get tubes. 


The output coupling circuit cover plate is 
made of another scrap of the 4 inch tubing, 
5M by 2 inches. A square hole, 5 by 1% inches 
is cut in the wall of the main cavity with holes 
drilled and tapped around the edge to secure 
the plate. A 3 inch slot, wide enough to pass 
an 8-32 screw is drilled and filed for the sliding 
short. A similar slot is sweated out of a brass 
plate, % by 5 inches—1/16" thick—one end of 
which bent and tapered down to form a smooth 
junction where it connects to the center con¬ 
ductor of the rf connector. This male ty pe N 
fitting is soldered thru at the proper place in 
the coupling cover. 

Socket Construction 

Full size templates and exact dimensions of 
each piece of material are not of much value 
unless a precision machine shop is available. 
A very efficient, if not pretty, set of bypasses 
can be made by any experienced ham if com¬ 
mon sense and plenty of patience is available. 
The finger-stock is Instrument Specialty, as 
specified in RCA’s 7650 tube data sheets. This 
material could be scrounged from surplus, I 
am sure, but some fresh new strips will make 
you feel better, if poorer. All other material 
used is 1/16 inch brass plate and the thinnest 
teflon sheet you can obtain. Starting at the 
shield partition, going toward the plate circuit, 
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Various sub-assemblies 


there is a 3S" disk of teflon, then a 3M" disk of 
brass, then another 3K" circle of teflon, and 
finally another brass disk that is 3¥/' OD. This 
top plate has a hole in the center large enough 
to clear the screen and its fingerstock that is 
soldered to the middle brass plate. In other 
words, the 3M" disk has a hole cut in it s center 
just large enough to slide over the finger-stock 
that contacts the screen and is soldered to this 
finger-stock. It is insulated from the partition 
and the grounded cover disk by disks of teflon. 
The complete bypass assembly is secured by 
six 6-32 bolts around the edge. These bolts 
contact all grounded disks and the holes in the 
partition are threaded so these thru-bolts make 
good contact. These holes in the screen and 
grid disk are enlarged to %” to provide clear¬ 
ance. Filling of these %” holes with hand-made 
teflon washers 1/16 thick will make assembly 
much easier. A 6-32 bolt soldered to the screen 
disk brings the screen voltage thru holes in 
the partition plate and all other parts of the 
bypass. The grid finger-stock and bypass is 
made in exactly the same manner on the cath¬ 
ode side of the partition. The same bolts secure 
it as the screen assembly. Another 6-32 bolt is 
brought out in a manner similar to the screen 
to supply grid bias. The finger-stock that con¬ 
tacts the cathode ring is soldered to a disk of 
brass that is 2" in dia. This is supported above 
the grid bypass on two squares of formica. Two 
very short 4-40 screws secure the cathode disk 
to these insulators. They are held by two of the 
thru-bolts. Filament power is brought in thru 
a % inch strip of spring brass insulated by 
teflon. 

Use of the grounded disks over each rf by¬ 
pass disk are well worth the extra effort. After 
final assembly, the edges of these outer disks 
are soldered to the partition in six spots using 
a very hot large soldering iron. This latter re¬ 


finement might not be necessary on 432, but 
was helpful on 1296. Before final put-together, 
wash and dry all parts carefully, then assemble 
well away from the construction area, for a 
single filing of silver or brass between the 
plates means complete dis-assembly and re¬ 
build. After completion, this makes a rugged, 
extremely efficient UHF socket. 

Cathode Circuit 

Locate two holes %” from the edge of the 
main cavity, 2M" from each other. Mount a type 
N fitting in one, and the cathode tuning capaci¬ 
tor in the other. Solder a 3/1" by ¥” strip of 
flashing copper to the capacitor stator and 
bring straight over and solder to center con¬ 
ductor of type N then form half circle and 
secure under one of the mounting screws of 
the rf fitting. Form a 2M" by %” strip of the 
same material into a single turn coil and solder 
to stator of capacitor and the other end to the 
cathode disk at a point nearest the capacitor. 
A 10 turn, dia., #18 wire, rf choke is 
soldered to the filament contact strip and 
brought out thru the wall of the cavity by 
means of a feed-thru capacitor. The screen and 
grid ring studs go to 100 ohm 2 watt carbon 
resistors and out thru feed-thru capacitors. 
The feed-thru for the screen must be rated for 
1000 volts. 

Operation 

Power supplies are necessarily interlocked 
and time-sequenced, and overload protection 
is furnished for both plate and screen. One- 

half second delay after antenna transfer is 

* 

completed is mandatory before IIV comes on, 
and HV is removed one second before antenna 
can be transferred back to rcvr. It happens 
that the power supplies used for this amplifier 
are variable from zero up, so that a variety of 
operating conditions have been tried. I have 
yet to find a really accurate means of measur¬ 
ing large amounts of power at these frequen¬ 
cies. Every serious 432 nut that I know of has 
a 4X150 running straight thru, so there is no 
drive problem with this amplifier. I have found, 
as always, higher plate voltages result in more 
actual power out for a given input. With just 
under 3 KV on the plate at 350 mils, loaded 
heavily (abt 420 volts on screen to control in¬ 
put) for max rf out—there is more than 600 
watts heading for the antenna. If this rf affects 
receivers the way it does rf line and hardware, 
I am going to have some fun. Every dummy 
load and half the feedline, relays, etc., have 
gone up in smoke during the few short hours 
of operation since this beast got up to full 
power. 
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Conclusion 


The number one deterrent to reasonable re¬ 
sults bv a state-of-the-art 432 me station is the 

4»' 

extremely narrow patterns of even modest sized 
arrays at this frequency. With 10 degree beam- 
width patterns, it is necessary to make sched¬ 
ules to even call CQ when you have low power. 
With modern tubes, such as the RCA 7650, 
high power can be efficiently generated, and 
vou can talk a long wav off the back or sides 
of your beam with this power—and if someone 
happens to be in front—that is his problem! 
This kind of a signal can be heard way off the 
peak of the beam! The next time WWV is 
sending W-4 or worse, listen with the beam 
somewhere toward North, for I will be illu¬ 
minating the whole curtain with 432.000 me 
pwr. Alter you have peaked your beam, I 
might even be able to hear your low power- 
build this rig and we won't have to wait for 
aurora! . . . K2TKN 



Our New Model 1062 

for 6 & 2 Meters 


This new model will give up to 500 watts AM & 
CW linear, up to 1000 watts pep on 6 & 2 with 
a 7034 final. 60 C.F.P.M. blower. Requires ap¬ 
proximately 5 watts drive on 6 & 2. Voltage re¬ 
quired—plate 800 to 2000 at 250 ma, screen 300 
volts, bias—50 volts. 

ric $109.95 less power supply. 

Power supply $119.95 
Both only $319,90 


Book Reviews 


J&D LABS 


73, Hwy. 35 
Eatontown, N. J. 
(201) 542-0840 


USING THE SLIDE RULE IN ELEC¬ 
TRONIC TECHNOLOGY, a RIDER 

(#253) book by Charles Alvarez is an excel¬ 
lent text for the engineer, radio amateur or 
technician who wants to learn to solve prob¬ 
lems rapidly. It examines the application of 
the different scales of the slide rule to typical 
problems. Practice problems with answers are 
included. Soft-cover, 109 pages, $2.50. 

Are you wondering how to interpret sche¬ 
matic diagrams or trace a signal path through 
a complex circuit? HOW TO READ SCHE¬ 
MATIC DIAGRAMS by Donald Herring¬ 
ton, a HOWARD SAMS publication will help 
answer these questions. It describes and illus¬ 
trates various components and their schematic 
symbols. This book shows the step by step 
procedure for tracing a signal through a typi¬ 
cal circuit. Soft-cover, 128 pages, $1.50. 

Alan Lvtel has written a TRANSISTOR 
CIRCUIT MANUAL (HOWARD SAMS 
TGM-1) which is a collection of the current 
applications of semiconductors. It includes a 
general discussion of each type of application 
and then a specific circuit giving the compo¬ 
nent values. This book would be a valuable 
addition to the library of anyone interested in 

mf 

transistors. Soft-cover, 255 pages. $4.95. 

. . . KIAPA 


S P A NISH 

Com muni cute with your Spanish neighbors in Ham 
lingo—English to Spanish, including the alphabet, 
Q-signals, numbers and other ham expressions. 

These recordings have been carefully edited to make 
it as easy as possible for you to carry on a simple 
QSO in Spanish. 

French, German and mixed code groups also available. 

E4UI Recording $2.00 

ED-U-CORD Box 120 Albion, Mich. 


TNS NOISE SILENCER 



Req. $14.98 now only $6.00 ppd. while supply lasts. 
New, guaranteed, and complete with 6AL6, I2AX7* 
squelch control, and mounting brackets. Don*t miss 
out. Order today. 

VANGUARD ELECTRONIC LABS Dept. H.2 
190-48 99tti Ave. Hollis 23, N. Y. 
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Mountain- 

Topping 

for BLOOD 


or 

How to Work 49 W2's (and a couple of 
3*s) in One Evening 9 on 2 Meter Phone 
from the State of Maine 


A DETAILED list of the 6 “MUST” 
items follows. If you do operate with all of 
them we guarantee that you too can fill pages 
of your log in one day , with nothing but sta¬ 
tions over 200 miles! On 2 meter phone! 


No. 1 


A good transmitter of some power. After 
many years (first call 2BAV, Rye, N. Y., 1923) 
of more or less “amateur” hill-topping on 5, 
21s, then 2, ending with a Gonset III which 
is still a great rig for my money, I decided to 
shoot-the-works. More or less careful calcula¬ 


tions, and many talks with good 2 meter sta¬ 
tions led to the purchase of a Johnson 6 & 2; 
an Eico modulator, 50 watts; and the Heath- 
Kit 600 volt power supply; as written up in 
73, November 1960. I have never had a mo¬ 
ment of regret. Input has been kept at 90 
watts to avoid buying another 5894, and the 
3 units mounted in a carrying rack as shown 
in the pix. Don’t forget that this type of opera¬ 
tion calls for the complete station in your car . 

An important part of the rig is an ac genera¬ 
tor. Keeping away from “bargains,” I chose a 
Sears-Roebuck 750 watt ac job. This weighs 
some 80 lbs., but with two baby-buggy wheels 
and the “antenna plank,” it goes in and out 
of the Falcon wagon with ease. (By the way, 
dont do serious mountain topping without a 
stick-shift). Some 100 feet of ac cable keeps 
the somewhat noisy putt-putt away from the 
car on mountain locations, and, very impor¬ 
tant\ allows it to be trundled down into the 
bushes where it does not bother the many 
sight-seers who may be found up there during 


the day. Rangers and wardens take a dim view 
of complaints of noise. At night there is a 
different class on hand who are not so fussy! 

No. 2 

A good receiver. This means selectivity and 
a low noise figure. Calibration must be fair 
to good also, as you will always hear, “please 
look for my friend WA2 so & so across town. 
He has never worked Maine yet. He is on 
145.426!” Having a Morrow 13 tube amateur 
band receiver with 6 tuned circuits on 200 kc 
settled the tunable if portion of the unit. An 
Ameco xtal converter with added Nuvistor 
pre-amp takes care of front end requirements 
for now. These units, with power supply, are 
also mounted in a carrying rack. This "earn¬ 
ing” business is strictly limited to in and out 
of the car. piece by piece. The entire set-up 
cannot be moved anv distance out of the car, 

d * 

short of by some half dozen young amateurs. 

No. 3 

A powerful beam. This means as near to 20 
db gain as possible. It does not mean stacked 
halos, home-made 3 elements, etc. I will admit, 
being an “antenna man” has its advantages 
here, but this item of portable beams will be 
taken up soon. I used a 24 ft. Yagi (2 twelve 
foot sections) wide-spaced, high gain, up to 
2 years ago, at which time a 36 footer was 
tuned up (more of that further down the log). 
This is in three twelve foot sections, with a 
clip-on top guy of poly-propalene (transparent 
to radio waves) “Float-Rope,” and weighs less 
than 10 lbs. The gain is somewhere between 
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A NEW OMNI-DIRECTIONAL 
50 me. and 144 me. 
GAIN ANIENNA SYSTEM 
ON A TEN FOOT MAST 

AMATEUR • CIVIL DEFENSE 
EMERGENCIES 

6 METERS—50 me. 

Stacked Turnstiles up to 
2 db Gain.* 

Horizontally Polarized in a 
360° Pattern. 

2 METERS—144 me. 

Stacked "Big Wheel" up to 
3.5 db Gain.* 

Horizontally Polarized in a 
360 Pattern. 

* Reference Dipole 

Single Units Available 
Turnstiles 

6 Meter—49 me. to 50 me. 

Model ATS-50; $15.95 net 
10 Meter—27 me. to 31 me. 

Model ATS*28; $18.95 net 
Stacking Kits for Above: 

6 METER 

ATS 50SK; $3.00 

10 METER 

ATS-28SK; $3.00 

2 Meter BIG WHEELS 
Single 

ABW-144; $12.95 
Two Stacked 
ABW-2-144; $29.65 

Four Stacked 
ABW-4-144; $62.75 


net 


net 


net 


net 


net 


Illustration above 
shows the Cush 
Craft 6 & 2 Meter 
Base Station Package. 
This installation is 
Ideal for Amateur, 
Civil Defense or any 
Emergency Frequen¬ 
cy Net Control 
Stations. 


HALOS 


• • » 


for MOBILE UNITS 


Companion Antennas 
for Base Station 
Installations 

2 METER-144 to 148 me. 

* Single Halo with Mast 

Model AM-2-M; $8.70 net 
*Stacked Halo with Mast 
Model AM-22; $14.95 net 
6 METER-48 to 56 me. 

* Single Halo with Mast 
Model AM-6-M; $12.50 net 

TWO AND SIX METER DUAL 
HALO WITH MAST. 

Model #AM-26; $17.45 net 


SEE YOUR DISTRIBUTOR FOR MONEY SAVING 
"COMPLETE SYSTEM PACKAGE". INCLUDES 
DUAL STACKED TURNSTILES & BIG WHEELS 
PLUS DUAL HALO. ALL ANTENNAS ARE CUT 
TO YOUR FREQUENCY. 

OFFER ENDS FEB. 28, 1963 


Push 


Manchester, N. H, 


621 Hayward Street 

Craft 


F 


BRU 


17 and 19 db. This actually means that both 

received and transmitted energy are amplified 

some 60 to 70 times, over operation with a 

tuned H wave dipole. Don’t forget thou gin 

GAIN IS EQUAL TO DIRECTIVITY! The 

fact remains that when vmi are in Maine and 

* 

you do point it on New York, your 90 watt 
signal there is the same as though you were 
using a 6 kw transmitter and a dipole. There 
are other advantages too, concerning ground 
effects (Again, further down the log). 

The mount and rotator used for the beam 
is shown also, although it is not too good in 
a high wind. At least 2" masting should he 
used to counter the 36 ft. torque. Care should 
be taken with all small db items as regards rf. 
Don’t let anvone swav you with “that’s only 
M db and von can’t see that!” These all add up , 
and when a TWO-ER (Benton Harbor 1 
waiter) is trying to get his call through to you 
from Hoboken, X. ]. with a busted coat- 
hanger antenna indoors (he did, too!) voull 
be sorry! Examples, 36 footer instead of 24; 
15 feet of mast instead of car top; Times Wire 
& Cable coax., 1-4-50 (M db less attenuation 
than RG-8/U); operation on favorable edge 
of mountain top instead of back from the edge 
(more on this drop-off later); ifs all peaked; 
power indicator on transmitter; and, well, you 
get the point. 

No. 4 

Elevation, Again, we don’t mean 2 or 3 
hundred feet. Let the West Coast boys 
snicker, but we have to do with what we have, 
so here goes. In Maine, the top of Mt. Age- 
men tieus is only 692 ft, above sea level but 





















it sticks up all by itself above the New Hamp¬ 
shire and Maine coastal flats, with a lot of the 
highly desirable drop-off. This does marvelous 
things on DX for a vertically sharp beam. 

In New Hampshire, Mt. Pack Monadnock is 
2280 ft., and in Vermont Mt. Equinox is 3800 
ft. above sea level. Note that these are all 
drive-ups , remember the 6 man team? From 
any one of these, using 5 of the six “MUSTS” 
(leave out No. 5 “small band openings”) good 
QSO’s can be had with Charlie W3IBII in 
Philadelphia, Pa., on a flat band. This is some 
300 to 350 miles airline . ( And no QRM)! 

No, 5 

Medium to Small Band Opening, A “flat” 
band will in general let only the 300 watters 
or elevated W2 s through to Maine, even with 
all of the other 4 previous items on hand. 

A real, “wide” opening will clutter up the 
band too much, with W4s in there shouting, 
etc. What is needed for pages of continuous 
W2’s in the log is a sort of “limited type” of 
opening. 

This condition can be predicted with reason¬ 
able *5 H Cl d>' C? ^ by following the high pressure 
areas over the region, in a newspaper which 
shows them (N. Y. Tribune, Times, etc.). The 
trailing edge brings good conditions, in the 
summer time. The isobars (equal pressure 
lines) must however, run parallel with the 
desired path. 

No. 6 

A Hard-Hearted Operator. Under no con¬ 
ditions must a call from a WI be answered! 
This would immediately break up the string 
of W2 s going into the log! They will wait in 
line to work Maine, but not if vou “waste vour 

* W it 

time” with “locals!” This leads to plenty of 


“misunderstandings” (a slight understatement) 
in WI land, but, as they say Down East, 
“You can’t make an omelette without breaking 
eggs!” Getting down to the facts of life, some 
“little guy” (one who does not have any of 
the 6 items listed) will be listening with a 
Communicator II, a 5 element beam on the 
roof of his “Ranch,” down on the flats in some 
river valley (an awful lot of new homes are 
built on this kind of land. The old Indians 
wouldn’t even live there!) All of a sudden 
he hears Maine coming through nice and loud! 
WOW-EE, he starts calling, no answer. He 
listens to the deal and hears the Maine station 
coming back to Gonsets on Long Island. Of 
all things! “He must be hearing me!” (You’re 
right, I did!) But, what can you do? You 
didn’t build all those racks, cables, masts, 
planks, beams, etc., put them all in the car. 
drive an hour and a half, set them all up on a 
mountain top, (you even have to locate these 
drive-up mountains by trial and error over 
years) sit cramped up in the car for eight 
hours fighting off all kinds of ravenous flying 
mountain-top bugs, and then pack the stuff 
in the car at 2:00 A.M. and drive home again, 
just to work W I s! 

Also, many operators are born rag chevvers, 
local operators, etc. They like long QSO’s! 
They just cannot understand the VA minute 
contact limited to antenna, power, & signal. 
Occasionally I relax and have a long QSO. 
Once even for over an hour but this was talk¬ 
ing about coming 1298 me work. So, on read¬ 
ing these notes maybe some of the Wl’s will 
understand the Hard-Hearted Operator deal. 

That ends the list of items. The log for one 
of those evenings, Mt. Agementieus, near York, 
Maine, August 4th, 1981 follows. 

I started at 9 o’clock (P.M.) at the low 
end of the band. You will see how long it 
took to get up to WA territory. 9:00 P.M. 
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VV2DHB; 9:22 K2ATA; 9:32 W2IZA; 9:35 
VV2NCF; 9:45 K2RTH; 9:55 K2LCU/2; 
10:00 K2LIO; 10:05 KIN PE (Norwalk, Conn, 
is very near W2 land!); 10:10 K2BNK; 10:12 
VV1IBU (I must have been getting soft¬ 
hearted!); 10:15 YV2CDO; 10:21 YV2IGX; 
10:33 K2UAF; 10:35 VV2YVIY; 10:40 
W2UVU/2; 10:45 W2LJF; 10:50 W2COT; 
10:55 W2YPM; 11:05 W2BAH/2; 11:10 
W1JZA (Conn.); 11:15 W3DJJ; 11:20 
VV3LHF; 11:21 K2SJN; 11:25 YVA2HFI; 
11:26 (real short contacts!) WA2NMX; 11:30 
K1RBS; 11:31 K1IED; 11:35 YVA2FBA; 
11:43 YVA2DRK; 11:45 YVA2GRE; 11:50 


YY ; A2QEG, (you can see that by now I had 
gotten up into the technicians band!); 
12:01 YVA20LC; 12:08 YVA2NUQ; 12:10 
YVA2MDT; 12:14 YV2EEYV; 12:22 YVA2DPN; 
12:25 YV2AMQ; 12:30 YYA2CIIN; 12:35 
YVA20SY; 12:40 YVA2MOY; 12:45 YVA2HVV; 
12:46 K2HHS; 12:50 YV2IMG; 12:52 K1GSD; 
12:53 K2RRZ; 12:54 YVA2LPJ; 1:00 YV2QCR; 
1:02 KIDDY; 1:04 K1DIII (see what hap¬ 
pens when von answer a YVI call!); 1:05 
YVA2NOF; 1.07 KINUM; 1:09 K2KME; (must 
be back at the low end again); 1:12 K1NMO; 
1:15 K2EAF; 1:20 YV2JJI; 1:22 YV3SFY; 1:50 
YV2AMJ; 2:00 K2DDE; 2:02 K2KRJ; 2:21 
YVIUVZ; 2:25 K20RA; 2:29 YVA2BAH; 2:35 
YVV2SPG. 

So then I packed up antenna, putt-putt, 
mast, etc., and drove home. . . . K1CLL 


DON’T MISS THIS 

Exclusive to readers of 73* 6 meter, 150 mw. t 4 
channel, transistorized transmitter with AM 
modulator. Complete with transistors and 50,5 me. 
crystal. Requires only 12 volts at approx. 35 nia 
Ideal lor walkie-talkie or get 10 to 15 mile range 
with a beam Only a few available at the low 
price of $14.95 ppd. 

VANGUARD ELECTRONIC LABS *»ept. H-2 
110-48-99th Ave. Hollis 23, N. Y. 


SUBURBOSTONIANS! 

READING-RANDOLPH 
HAM GEAJR-TRADES-RIEPAIRS 
SELL-SWAP-AND EVEN INSTALL! ! 

505 MAIN ST r_x ra rr\ Alfl A f\ A ^^ 0 

READING, & RANDOLPH, 


YOUR INSURANCE POLICY 

ail g.a.m. fixed station an¬ 
tennas (UHF) & (VHF) ARE IN¬ 
SURED UP TO S250.00 AGAINST 

LIGHTNING OR WIND STORM 

... AT NO COST TO YOU! 


G.A.M/s FIRST AGAIN! 

Simply fill out G.A.M/s form and send to us 
when you buy Model TG-5-S or any G.A.M. 
Fixed Station and we'll send you your policy 
.... FREE! Up to $250.00 protection for 
cost of labor for the re-installing, or replac¬ 
ing, or repairing antenna only in the event 
that antenna shall have been damaged or 
destroyed by lightning or windstorm. Offer 
good in U.S.A. and CANADA. 


TG-5-S FIXED STATION 

• HEAVY DUTY CONSTRUCTION 

• THREE HALF WAVE ELEMENTS 

• SWR LESS THAN 1.5-1 

• MAKES 20 WATTS SOUND LIKE 

60 WATTS 

$95,00 LIST 


SEE YOUR DISTRIBUTOR OR WRITE GAM DIRECT 


mkmy 


138 timoln Si , MinthtilCf, N H 


FANTASTIC VALUE IA 
CLOSED CIRCUIT TV 


BRAND NEW—COMPLETE SYSTEM SHOWN 
LOW-LOW $495.00 —Complete system with all tubes,_ 

wired and tested. Less Vidicon arid Lens—with srhematics (connecting 
ca hi e* and plugs only—supplied hut not assembled.) 


ONLY $649.50 —Complete system with test 

assembled cables, schematics, wired and tested. 


id Icon, 


lens. 


and 


Approx, I /10 mfg. sug. resale price 

El A Standards of 525 lines, 60 Fields, 30 Frames and 
2:1 interlace—Aspect Ratio 7:3—Capable of 700 lines 
Horizontal resolution and 350 Lines Vertical* 


Write far Catalog *1273 “How to Build a Low Cost TV Camera-*' Industrial 
and Broadcast Cameras and equipment, miscellaneous accessories, lenses, tripods, 
etc. only 5f)£. 



Ca rnera — 4 tubes A VID 

Control Monitor — 12 tubes & 2IDAP4 

Power Supply— M tubes & transistor — 
3l.5ke crystal controlled oscillator. 


DENSON ELECTRONICS CORP*, Box 85, Rockville, Conn., TR 5*5198 
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James Young W6WAW 
1036 N. Stanley Ave., Apt. $7 
Los Angeles 46, Calif. 


ONE OF THE SIMPLEST directive 
antenna arrays for 7 through 50 me is the 
“flat-top,” or 8JK beam. Since 1945 several 
versions of the 8JK have been employed at 
W6WAW with exceedingly good results, es¬ 
pecially in DX work. The antenna is charac¬ 
terized by a bi-directional gain falling between 
4 and 6 db, plus the fact that it produces the 
low-angle of radiation required to obtain maxi¬ 
mum skip on multi-hop DX, even at fairly low 
heights above ground (approximately one-half 


wavelength). 

The original 8JK design employing two 
single wire dipoles fed 180° out-of-phase was 
somewhat difficult to match properly, due to 
the low impedance viewed at the feed point. 
However, the famiiar “twinplex” configuration, 
employing a 3-wire folded dipole effectively 
raised the center impedance to around 275 
ohms, providing a fairly good match to a 300- 
ohm twinlead phasing section and transmission 
line. This antenna is a bit cumbersome how- 


TYPICAL 

FOUR 

PLACES 


PLASTIC 
CLOTHES LINE 


HOISTING 

LINE 



SPREADER INSULATOR (Z) 
6" TO 8’ 


SPREADERS (2) 
| M X l“ 11 FT. LONG 


(80* TWIST 


-BRIDLE- 
MAKE FROM PLASTIC 
CLOTHES LINE 


COAX 


FIG I -FIXED 8JK 14-MC BEAM 
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FANTASTIC SALE 


6 meter converter $8.00 postpaid. Complete with 3 
high frequency transistors and 49.4 me, crystal 
for output in broadcast band or 36 me. crystal 
for output in 14-18 me, band. Low noise and bet¬ 
ter than 1 microvolt sensitivity. Operates on 
6-12 V D C, 

Limited quantity—send your order today, 
VANGUARD ELECTRONIC LABS *>ept. «-2 

190-48-99th Ave. Hollis 23 f N. Y. 


ever when cut tor 7 or 14 me. A simpler con¬ 
figuration is to make the folded dipoles from 
300-ohm twinlead. This produces a center im¬ 
pedance of approximately 150 ohms, in turn 
permitting the phasing sections to be cut from 
150-ohm twinlead. 

This all twinlead version may then be fed 
with a 72-ohm transmission line. Tests at 
W6WAW h ave shown little difference between 
feeding with 72-ohm twinlead, or using a 72- 
ohm coaxial line. However, it is simpler to 
match the coaxial line to the pi-network out¬ 
put of most transmitters. 

The 8JK antenna can be shortened approxi¬ 
mately 30% bv folding the ends inward without 
degrading performance of the array. This per¬ 
mits erection of an antenna for 14 me having 
a horizontal space requirement of 26 by 11 
feet. At this size an 8jK is very easily con¬ 
structed as a ratable array, requiring a maxi¬ 
mum of 13 feet turning radius. As the antenna 
is bi-directional this also permits use of a 
simple method of rotation, as only 180° is re¬ 
quired. 

Construction of both a fixed, and a rotary 
version of the 8|K are covered in the following 
details. The antenna measurements are given 
for 14 me operation, however if it is desired to 
build the antenna for anv other frequency be- 
tween 7 and 50 me, the proper dimensions may 
be found in Table 1. 

Fixed Array 

First cut two dipoles from 300-ohm twin- 
lead. These should be 32' 6" in length, with s 


HAM-TV 


INTERESTED 

YET? 


HAM-TV, a complete book on the subject which gives 
all the fundamentals plus full instructions on putting 
a station on the air for under $50 ! By W0KYQ. $3.00 
ATV BULLETIN. Published bimonthly for all ama¬ 
teurs interested in Ham-TV. Issue #4 now out. Lists 
all active TV stations, newest circuits, and other chit¬ 
chat. $1.00 per year 

MILITARY SURPLUS TELEVISION EQUIPMENT 
by W4WKM. Photos, description and schematic dia¬ 
grams of the most popular surplus TV equipment: 
CRV-59AAE television camera, the CRV-59AAG cam¬ 
era, CRV-52ABW Television Transmitter, CRV-60ABK 
Television monitor, CRV-46ACD Television Receiver. 
These are units of the ATK Television equipment. 

$1.00 


6 METERS ^ ar 

TUNABLE LOW-PASS MAVERICK 

The only low-pass filter designed expressly for 6 meters. 
With 9 individually shielded sections and 5 stages tun¬ 
able forming a cemposit filter of unequaled performance. 
1 DB loss. Handles 400 watts PI. 35 DB rejection. Size 
S n by T by 3”. AMATEUR NET $16,95 

MAVERICK II WITH POWER MONITOR 
Same as above but with 6 meter power indicator cali¬ 
brated in watts output. Indicator Size 4*' by 4 M by 4*Y‘. 
Slant Face. Reads 0-50. 0-400 watts. 

AMATEUR SET $34.95 

2 METERS 

BANO-PASS MODEL BP^IU 

A narrow band-pass filter with 6 me pass band and 146 
me center frequency. 1 DB insertion loss. 35 DB atten¬ 
uation of harmonics. Handles up to 185 watts PI. 

Size 4“ by by 2% M . AMATEUR NET $11.85 

Write for complete brochures. See your local dealer. 
Manufacturers of the finest UHF TV Converter 
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about 6 to 8 inches of excess wire left on each 
end. Next, cut the two phasing sections from 
150-ohm twinlead. These should be 12' 9" in 
length. Open one side on each of the dipoles 
at the exact center and connect the phasing 
sections. These connections should be soldered, 
and some surplus insulation melted around the 
joint for protection. 

Twist one of the phasing sections 180° with 
regard to the other as shown in Fig. 1 and 
connect the free ends of the two phasing sec¬ 
tions together. Connect the 72-ohm transmis¬ 
sion line (twinlead or coax) between this junc¬ 
tion and solder. Wrap this connection well 
with tape to prevent entrance of moisture, 
which will damage the coax. 

The next step is to construct the spreader 
arms and antenna bridle as shown in Fig. 1. 
Attach a glass or ceramic insulator to each end 
of the two 11 foot spreaders. An easy way to 
do this is to drill a hole through each end of 
the spreader. Pass the end of the bridle line 
through the hole and secure to the insulator. 
Measure off sufficient line for the complete 
bridle and connect the other insulator in the 


TABLE i 


LENGTH OF 

FREQUENCY 

DIPOLE 

7.0 

66' 9" 

7.2 

65' 0" 

14.0 

33' 4" 

14.2 

32' 6" 

21.0 

22' 3" 

21.3 

21' II" 

28.5 

16' 5" 

29.0 

16' 0" 

50.0 

9' 4" 

52.0 

9' 0" 


LENGTH 

DISTANCE 

OF PHASING 

BETWEEN 

SECTION 

DIPOLES 

25' 8" 

22' 0" 

25' 0" 

22' 0" 

12' 10" 

II' 0" 

12' 9" 

II' 0" 

8' 6" 

8' 3" 

8' 5" 

8' 3" 

6' 4" 

5' 6" 

6' 3" 

5' 6" 

3' 7" 

3' 0" 

3' 6" 

3' 0" 


same manner. Fabricate the second spreader 
the same way. 

Insert one end of a folded dipole section 
through the remaining eye on each of the 
four insulators. Twist the two wires together 
at each end of the folded dipoles and connect 
the spreader insulators at each end as shown 
in Fig. 1, As the rf voltage at the end of each 
dipole section is quite high the spreader insula¬ 
tors should be at least 6 inches in length. 

Attach a hoisting line to the apex of each 
bridle and raise the antenna into position. For 
best results the array should be at least 35 to 
40 feet above ground for operation at 14 me. 

Rotable Array 

The rotable 8JK is constructed exactly the 
same as the fixed version, except no spreader 
arms are employed. Instead, 4 bamboo poles, 
12 feet in length are used to support the ends 
of the antenna. A simple center construction 
is shown in Fig. 2. If trouble is experienced 
with “droop/' the ends may be guyed to an 
extension of the mast, approximately 36 inches 
above the array. 

Lead the phasing sections off to the mast 
and tape the coax, allowing enough slack for 
180° rotation. No attempt will be made here 
to describe the various methods of rotation, as 
this will depend upon the individual installa¬ 
tion. However, even the lightest duty TV type 
rotators will prove sufficient for this type of 
array at 14 me. In the past at W6WAW most 
beams of this type have been hand rotated 
due to close proximity of the beam mounting 
to a window by the operating desk. 

. . . W6WAW 
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RESONATES AT 
XTAL FREQ 


6AK5 



A | 

' I 

470 — 


51JV 


'RFC 


25 K 
I0W 


I2~I8 V 
I WATT 
ZENER 
DIODE 


Ultra-Stable 
Xtal Oscillator 


This unit is being used extensively for 
generation of stable frequencies for UHF. 
The osc. unit should be constructed on a 
small phenolic board and placed in a 
vacuum bottle, which may be buried in 
the ground. The plus 12 to 18 volts is 
carried on the center conductor of the 
co-ax so only one cable goes to the osc. 
Any good NPN rf transistors suitable for 
the xtal frequency used will give excellent 
results. This osc. will permit multiplication 
of a 7.814mc xtal times 162 up to 1266 
mcs by means of a tube multiplier string 
and the results will be stable within cycles 
and give pure dc beat notes. 

The 6AK5 buffer stage raises the 3 to 5 
volts of rf at 51 ohms up to 50 to 60 volts 
at the Xtal frequency suitable for driving 
a string of tube multipliers. The Zener 
diode is a handy way to get regulated low 
dc for the oscillator from available B plus. 

. . . K2TKN 
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RESONATES AT XTAL 
FREQ TAPPED 1/3 
FROM TOP 
15 2 OF TURNS OF 
MAIN COIL CLOSE- 
WOUND ON COLD 
END FROM OUTPI »T 


You can assemble this new 
Schober Spinet Organ for $550 
or half the cost of comparable 
instruments you have seen in stores. The job is 
simplicity itself because clear, detailed step-by- 
step instructions tell you exactly what to do. And 
you can assemble it in as little as 50 hours. 

You will experience the thrill and satisfaction of 
watching a beautiful musical instrument take 
shape under your hands. The new Schober Elec¬ 
tronic Spinet sounds just like a big concert-size 
organ — with two keyboards, thirteen pedals and 
magnificent pipe organ tone. Yet it's small enough 
(only 38 inches wide) to fit into the most limited 
living space. 

You can learn to play your spinet with astounding 
ease. From the very first day you will transform 
simple tunes into deeply satisfying musical ex¬ 
periences. Then, for the rest of your life, you will 
realize one of life's rarest pleasures — the joy 
of creating your own music. 

For free details on all Schober Organs, 
mail the coupon now. No salesman will call. 


THE 


CORPORATION 


43 West 61st Street, New York 23, N. Y. 

Also available in Canada and Australia. 

MAIL THIS COUPON TODAY 


The Schober Organ Corporation, Dept. D1 
43 West 61st Street, New York 23, N. Y. 

□ Please send me FREE booklet and other litera¬ 
ture on the Schober Organs. 

□ Please send me the Hi-Fi demonstration rec¬ 
ord. I enclose $2 which is refundable when ! order 
my first kit. 


Name 


Address. 


City.Zone. . . State 
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Frederic Doughiy W3PHL 
General Delivery 
Valley Forge, Pa. 


Double Sidebanc 


FOR MANY YEARS there have ap¬ 
peared articles in amateur radio magazines 
which have compared two modes of radio tele¬ 
phony, namely amplitude modulation and 
single sideband. Most of these comparisons 
have been on the “equal” basis of the most 
simple and straightforward operation of each 
mode. Almost without exception, these articles 
treated each system with the same conditions, 
but neglected to say that when this is done, 
AM could be at its minimum effectiveness 
whereas SSB could be at its maximum effectiv- 
ness. A common approach, has been to examine 
the ability of a given final rf amplifier stage by 
first assuming maximum operation of that stage 
in the AM mode and then using the same stage 
for SSB. Another approach has been to assume 
equal power outputs when the powers were 
considered to be the unmodulated AM carrier 
and the SSB output with tone input. In almost 
all such comparisons the voice modulating sig¬ 
nal has been assumed to be identical for both 
modes ignoring the fact that certain types of 
voice processing are advantageous with one 
mode but not with the other. If two modes of 
voice transmission are to be compared, each 
mode should be treated wholly to itself, and 
not be limited by restrictions inherent in the 
other. 

There are many amateurs who feel that the 
operation of the most effective mode is para¬ 
mount and that the so-called savings such as 
total power consumed from the power line, 
overall size of equipment, possible higher pack¬ 
ing density on the bands, high trade-in value 
when selling out, etc., are insignificant to them 
when compared to this goal. Therefore, the 
comparisons, which follow will consider three 
three modes of radio telephony from only one 
view . They will be compared only on the basis 
of the maximum effectiveness possible within 
the limitations of the amateur regulations, with 


optimum conditions available at both transmit¬ 
ter and the receiver. One of these limitations 
concerns the power that may be used by the 
amateur. This discussion will consider a maxi¬ 
mum power station and the utilization of that 
power in the most effective manner. What then, 
is the maximum power that may be used? The 
definition of the maximum power limitation 
varies according to the mode of operation being 
considered. Since all three systems involve the 
use of audio signals, sine wave tone signals will 
be assumed unless otherwise noted. It will also 
be assumed that only the final rf stage supplies 
power to the antenna. 

Power 

AM 

Conventional AM, double sideband with car¬ 
rier is limited to 1000 watts dc input (the car¬ 
rier) plus the power needed for 100% modula¬ 
tion. The total power input to a 1 kw AM sta¬ 
tion is therefore somewhat vague because the 
average amount of power needed for 100% 
modulation varies over a wide range. Because 
of differing voice characteristics, use of clip¬ 
ping or compression, etc., the average audio 
power might vary from 200 watts to well over 
500 watts. Clipping has been used extensively 
in radio communications systems because clip¬ 
pers reduce and regulate the peak value of an 
audio wave. Therefore, clipping allows the use 
of higher depths of modulation and provides a 
safeguard against overmodulation. Voice of 
America engineers, after conducting detailed 
studies of means of combating jamming, re¬ 
ported that clippers provide signal-to-noise and 
interference improvements of approximately 9 
db. These engineers further point out that clip¬ 
pers offer a basic advantage over compressors 
or limiters in that clippers operate instantane- 
ouslv. Studies of many speech patterns show 
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that high-frequency sounds, necessary for good 
intelligibility, normally occur immediately after 
low-frequency, high amplitude sounds. Com¬ 
pressors, which are quick to reduce gain and 
slow to restore gain, effectively reduce the am¬ 
plitude of these high intelligibility, high-fre¬ 
quency sounds. Clippers, being instantaneous 
in operation, do not suffer from this limitation. 

It is possible to find a reasonable maximum 
average audio power figure for 100% modulated 
AM by assuming tone moduation instead of 
voice. A pure sine wave modulating signal 
would require 500 watts average power output 
from the modulator going into the final. Clip¬ 
ping and filtering of this sine wave would 
change its shape and significantly increase the 
amount of average power needed for 100% 
modulation. It does not seem unreasonable that 
with clipping, the average audio power in this 
example could be increased from 500 watts up 
to 800 watts or more. Therefore, the legal total 
power input to the final rf stage of an AM 
transmitter might well be 1 kw of dc power 
(for the carrier) plus 800 watts of audio or a 
total of 1800 watts. The dc power input to the 
final stage of an AM transmitter is determined 
by metering the plate voltage and the plate 
current and by using Ohm’s Law that P = E 
x I. An oscilloscope can provide a means to 
determine when the degree of 100% modulation 
occurs, but will not indicate the average power 
of the audio needed to attain this point. How¬ 
ever an audio average power indicating device 
is not required. Thus, the only power determin¬ 
ing devices needed to meet requirements are a 
dc plate meter and a dc ammeter. It should be 
noted that dc devices read average and that the 
average of an ae signal amplitude is zero, so 
that both instruments remain at the same read¬ 
ing with or without modulation. It should also 
be noted that the peak envelope power of a 
1 kw AM transmitter modulated 100% is equal 
to 4 kw. 

Single sideband suppressed carrier has a 
power limitation of 1 kw average dc input to 
the final rf amplifier stage. With an average 
voice as the program source and proper meter¬ 
ing, this results in an actual peak envelope in¬ 
put of 2 kilowatts. Speech has occasional high 
power low-frequency (say 200 cycle) com¬ 
ponents which if clipped become nearly square 
waves. When a square wave is sent through a 
typical low-pass filter which may pass up to 
the 11th harmonic, and then used to modulate 
an SSB transmitter, the peak rf power is in¬ 
creased three times over what it would be in 
AM modulation. To avoid exceeding the peak 


power limitation of the law (or of the tubes 
being used) the average signal level must be 
reduced to one-third. Heavy clipping is not 
effective for SSB as distortion results due to 
the inability of a linear response to the wave¬ 
form and there is a further loss of readability 

«r 

in the presence of noise. 

Since a dc power supply is the only source 
of plate input power, only the means of deter¬ 
mining tills power need be considered. As in 
conventional AM, a dc voltmeter and dc am¬ 
meter are used at the plate of the final rf stage. 
The dc voltage remains constant while the 
ammeter varies in accordance with the ampli¬ 
tude and shape of the low level input signal to 
the final linear amplifier. Here, as in AM, the 
average of the peaks of the modulating signal 
controls the average power as much as does the 
amplitude, and the dc ammeter will respond to 
changes in either* This means, that with a fixed 
maximum reading on a dc ammeter as a guide, 
that audio with occasional high peaks and a 
low average will achieve a high peak input 
power on those peaks. Audio having little dif¬ 
ference between occasional peaks and the aver¬ 
age will have a lower peak input power on 
those peaks, but have a higher average peak 
input. The average input power is the same in 
both of these cases, for the dc ammeter was 
used to equate the powers and it is an average 
reading device when in the presence of a vary¬ 
ing signal. Because of the character of the cur¬ 
rent flowing in the plate circuit, a specific de¬ 
gree of damping of the meter movement is 
required. This is reasonable because it can be 
seen that a meter having a very high degree of 
damping would result in a much higher input 
power for a given meter reading than a meter 
having a low damping figure. The meter used 
by amateurs transmitting SSB is required to 
be quarter second damped. Using Ohm’s law, 
that P - E X I, the reading on such a meter 
while the operator is talking is used with the 
known dc voltage to determine the power in¬ 
put, the maximum being 1 kw. 

DSB 

Double sideband with no carrier is usually 
thought of as being similar to SSB in a general 
sense, both systems being low level modulation 
systems having the ability to cancel out the 
carrier. However, the double sideband system 
described in this article is a high level modula¬ 
tion system which also has the facility of re¬ 
ducing or even eliminating the carrier. 1 The 
important difference, as far as power is con¬ 
cerned, is that the former requires a final ampli¬ 
fier of relatively low efficiency whereas the 
latter uses a high efficiency amplifier. As shown 
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in Fig. 1, a pair of tubes are used in an rf 
amplifier in such as fashion that they are con¬ 
nected back-to-back as far as the plate power 
source is concerned. Such a device properly 
operated will pass electron current in either 
direction equally well. Properly connecting 
grid and plate rf circuits and applying an ac 
voltage of audio frequencies to the plate input 
results in a double sideband, no carrier, output 
signal. Since modulation takes place in the 
plate-cathode circuit of both tubes, both tubes 
may be operated at Class C efficiency. It can 
be seen that since there is no dc voltage in¬ 
volved, that a dc ammeter placed in the trans¬ 
former secondary circuit would read zero. The 
average of an ac voltage is zero, and in varying 
about ground the average voltage on the final 
is zero. Thus, dc instruments for voltage and 
current would result in apparently zero power 
regardless of the amount of ac or audio power 
used. It seems reasonable that ac rms meters 
may be used to measure the power input in 
this circuit. Since both plate voltage and plate 
current vary with the speech, then both meters 
would be quarter-second damped. It should be 
pointed out that an rms reading meter reads 
.707 of the actual peak value of voltage or cur¬ 
rent. The voice controlled metering is utilized 
for both current and voltage and at the same 
time, the values read rms. In SSB operation, 
using a fixed dc voltage, the peak envelope 
power is twice the metered average power, that 
is, 2 kw PEP for 1 kw average input. The 
quarter second damped meter affords this ad¬ 
vantage. In this DSB transmitter, if the two 
quarter second damped meters were peak read¬ 
ing, then a 1 kw average input would result 
in 4 kw peak envelope power, the same as the 
AM transmitter. However, to measure average 


power, rms reading meters are used. Thus 
when 1 kw average power would be indicated 
by the two rms reading meters during speech, 

each reading would be multiplied by V 2 to 
calculate peak values. 

V2 x E x V 2 x 1 = 2 x P. The peak en¬ 
velope power would then approach 8 kw. It 
should be noted that the circuit shown in Fig. 

1 can be used as a straight AM transmitter 
simply by returning the modulation transform¬ 
er to a power supply instead of ground. Sup¬ 
pose then that a dc power supply is connected 
to the modulation transformer of sufficient volt¬ 
age such that the final amplifier may be loaded 
to 1 kw of dc power and afford a match to the 
modulation transformer. Assume that the trans¬ 
mitter is modulated 100% with a clipped and 
filtered sine wave tone causing a total average 
input power of 1800 watts. If the voltage from 
the power supply were gradually reduced and 
the audio power gradually increased until the 
dc input was 900 watts and the audio power 
900 watts, the total average power would still 
he 1800 watts. At this point the carrier would 
be modulated in excess of 100%. The waveform 
of the rf envelope would not however contain 
any distortion because the DSB circuit pro¬ 
vides a continuous response of the proper rf 
phase to the entire applied audio signal regard¬ 
less of the polarity. Thus although the applied 
dc voltage was over-modulated there are 
no spurious sidebands created. The 900 watt 
carrier and 900 watts of audio add up to the 
same 1800 watts as our sample optimized AM 
case. Suppose now that the carrier is further 
reduced by lowering the dc voltage and the 
audio power increased. At almost zero dc volt¬ 
age the carrier could be reduced to 1 watt and 
the average audio power could be increased to 
1799 watts, still the same total average input 
power as the optimized AM station. Of course 
this 1800 watts average input power would he, 
for practical purposes, all in sideband power. 

Efficiency of the Final Stage 

It should be noted that the selection of cer¬ 
tain voltage to current ratios can improve the 
efficiency of either a linear amplifier or Class 
C amplifier. It will be assumed that any com¬ 
parison of efficiency between the two has been 
equalized by treating each under the same con¬ 
ditions. 

AM 

Conventional high level modulated AM can 
be operated at the efficiency afforded by Class 
C operation. This will be considered here as 
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75%. At this efficiency, out of the total of 1800 
watts average input power in the optimized AM 
case, the total average power output will be 
1850 watts. Of this, 750 watts will be in the 
carrier. The average sideband power output 
will be 600 watts split into two sidebands of 
300 watts each. 

SSB 

The efficiency of a single sideband sup¬ 
pressed carrier linear amplifier will be con¬ 
sidered here as 60%. At this efficiency, out of 
the total of 1000 watts average input, the aver¬ 
age sideband power output will be 600 watts 
in one sideband. 

DSB 

The double sideband amplifier herein de¬ 
scribed can be operated at the same efficiency 
as the AM station. With the same total average 
input power as the AM station the average 
power output will be 1350 watts. This is the 
same as the output power of the AM transmit¬ 
ter except that all the power is in the side¬ 
bands, each sideband containing 675 watts. 

Reception Capabilities 

For the purpose of this discussion, it will be 
assumed that the signal to be received con¬ 
tains information up to 3 kc. 

AM 

The most common method of detection of 


conventional AM is through the use of a linear 
detector. Assuming the bandwidth of a receiver 
accepts both sidebands and the carrier, the 
detector uses the carrier to demodulate the 
sidebands. The carrier, being of proper phase, 
the two sidebands add together to form the 
audio output from the detector. By having such 
a receiving bandwidth, in this case 6 kc, the 
AM signal is more susceptible to interference 
than a mode of reception which is more nar¬ 
row. AM can be detected by the single side¬ 
band method. However, in this case fully half 
of the sideband power is discarded. Although 
only half the sideband power is used, it is very 
important to remember that the other sideband 
is immediately available. Thus, the sideband 
experiencing the least interference can be con¬ 
tinually selected under varying conditions of 
interference. 

A third method of reception would be the 
use of a synchronous detector as proposed by 
W2CRR. 2 This method ignores the presence 
of the carrier and uses the synchronous infor¬ 
mation appearing in the two sidebands to con¬ 
trol a product detector. The system adds the 
two sidebands of a double sideband signal and 
allows the operator to select the interference 
to be rejected, which might be present in one 
of either of the two sidebands. It accepts the 
desired signal appearing in 6 kc of the spec¬ 
trum, yet affords an effective 3 kc bandwidth 
in regard to interference and noise. 

SSB 

Normal single sideband reception can be ac¬ 
complished by carrier insertion using a 6 kc 
or a 3kc bandwidth. Naturally, since all the 
transmitted signal is in one sideband the 6 kc 
system does not warrant attention. In the 3 kc 
bandwidth position all of the transmitted sig¬ 
nal is received as in contrast to single sideband 
receiving AM. The facility of changing side¬ 
bands is of course available, but the need to 
change sidebands is not immediately apparent 
to the transmitting operator. 

DSB 

In double sideband no carrier reception, vve 
take advantage of having all the transmitted 
power iin the sidebands as in SSB and by using 
the system of synchronous reception also take 
advantage of the effective 3 kc bandwidth. In 
addition, we can immediately select either one 
of two adjacent 3 kc portions of the spectrum 
at the discretion of the receiving operator. 

System Performance 

AM, SSB and DSB will be compared under 
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a condition where sine wave tone modulation 
is used and the 9 db reception improvement 
possible with clipping for AM and DSB trans¬ 
mission is ignored. 

Assume that reception with 3 kc bandwidth 
for AM, SSB and DSB is to be considered. The 
left-hand group of drawings in Fig. 2 shows 
what takes place in receiving the AM signal. 
The spectrum of the signal consists of the car¬ 
rier and upper and lower sidebands, spaced 
1 kc either side of the carrier. Since 100 per 
cent modulation is assumed, each sideband has 
exactly one-half the carrier amplitude. The sig¬ 
nal is tuned in so that the carrier is placed at 
the low frequency edge of the 3 kc bandwidth 
for reception of the upper sideband only. The 
signal arriving at the second detector consists 
of the carrier and the upper sideband. The 
resultant audio signal in this case is the beat 
between the two, and it is generated in the 
second detector by the vector process shown 
at (A). The instantaneous amplitude is equal 
to the vector sum of the carrier and the side¬ 
band, but since the two are on different fre¬ 
quencies this sum varies at a rate equal to their 
difference. This is represented by the circular 
path followed by the extreme end of the side¬ 
band vector, and in this example the sideband 
vector would rotate 1000 times a second with 
respect to the carrier vector. As the total ampli¬ 
tude varies from the carrier level to maximum 
and to minimum and back, it generates the 
audio signal. 

In the single sideband case, shown at center, 
only the upper sideband is transmitted. The 
upper sideband is inside the 3 kc bandwidth 
of the receiver, and at the second detector the 
BFO is used to supply the missing carrier. At 
(B), the BFO amplitude is shown the same as 
that of the carrier in the AM case. The side¬ 
band is shown with the same amplitude as in 
the AM case; the process of generating the 
audio output is the same, so the audio signal at 
the second detector is exactly the same as in 


the AM case. 

The double sideband case is shown at the 
right. It can be seen that only one of the two 
sidebands will be accepted by the 3 kc band¬ 
width; that the BFO injection will be necessary 
for detection, and that with an upper sideband 
amplitude equal to the AM and SSB cases the 
output audio signal (C) will be equal in ampli¬ 
tude. 

Assume that the upper sideband power out¬ 
put in each case is 100 watts. An AM trans¬ 
mitter running 533 watts carrier input at 75% 
efficiency with 1 kc tone modulation at 100% 
would have 100 watts output in the upper side¬ 
band. A SSB transmitter running 166 watts 
input at 60% efficiency with 1 kc tone modula¬ 
tion would have 100 watts output in the upper 
sideband. A DSB transmitter running 266 watts 
input at 75% efficiency with 1 kc tone modula¬ 
tion would have 100 watts output in the upper 
sideband. Using a 3 kc bandwidth for receiv¬ 
ing, and assuming tone modulation with no 
audio processing, it can be seen that an SSB 
signal having an input equal to the carrier of 
an AM signal would have a detected output 
3.2 times (5 db) the output of the detected 
AM signal (assuming 533 watts input at 60% 
eff. = 320 W). Likewise, an SSB of 266 watts 
input would have a detected output 1.6 times 
(2 db) the detected output of the DSB signal. 

The comparison just conducted was favor¬ 
able to the SSB signal because of the band¬ 
width of the receiver. Consider the use of syn¬ 
chronous detection for receiving signals having 
double sidebands. In the lower section of Fig. 
2 the AM carrier and its sidebands are drawn 
to the same scale as above for easy comparison. 
However, the receiver bandwidth for the AM 
signal is now 6 kc and both sidebands con¬ 
tribute to the audio output. While each side¬ 
band traces a circle, in the vector diagram, 
they rotate in opposite directions and at the 
same rate, so that the vector sum is not traced 
bv the circle but moves up and down along the 
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same line on which the carrier lies. When both 
sideband vectors are along die same line as 
the carrier and are pointing upward, their sum 
is equal to the carrier amplitude and the total 
amplitude, carrier plus sidebands, is equal to 
twice the carrier amplitude. When both he on 
the carrier line pointing downward, their sum 
is again equal to the carrier amplitude but the 
direction is opposite, so the total amplitude is 
zero. Thus, the instantaneous amplitude varies 
between zero and twice the carrier amplitude 
and the audio output (D) is equal to these 
variations. 

In the center, for SSB, the same sideband 
amplitude has been retained; that is, the ampli¬ 
tude is the same as that of one sideband of the 
AM signal* In fact, everything at (E) is identi¬ 
cal with (B). The audio output has exactly half 
the amplitude of the output from the AM sig¬ 
nal and so has only one-fourth the power of the 
detected AM signal. On the right side at (F), 
for DSB, the same amplitude sidebands appear 
as at (C), and here, with synchronous detec¬ 
tion, the audio output amplitude is equal to 
the vector sum of both sidebands. This is possi¬ 
ble because synchronous detection provides an 
automatic system which controls the frequency 
and the phase of the BFO and exactly replaces 
the missing carrier which is needed. 


Assume 100 watts output for the upper side¬ 
band, and the same efficiencies and modulation 
as before. It will still require an AM transmitter 
of 533 watts input, an SSB transmitter of 166 
watts input, and a DSB transmitter of 266 
watts input The audio output amplitude for 
both the AM ease and the DSB is twice that 
of the SSB and thusly is four times the power. 
Equating the output of the detected audio 
amplitudes by adjusting the power inputs at 
the transmitters, the AM and DSB inputs must 
be divided by four. The power inputs for equal 
detected audio outputs are 133 watts input on 
AM, 166 watts on SSB, and 67 watts on DSB. 

As a function of the method of reception, 
DSB has gone from second place to first place 
in the power input comparison. As before, if 
equal power inputs are assumed, 166 watts 
input on DSB would have a detected audio 
output 2.5 times (4 db) that of the detected 
output of a SSB signal having an input of 166 
watts. An input of 133 watts on DSB would 
afford a gain of 2 times (3 db) over AM. An 
input of 166 watts on AM would afford a gain 
of 1.25 times (1 db) over SSB. It should be 
remembered that synchronous detection per¬ 
mits the ability to receive the 6 kc of the DSB 
signal and at the same time offers an effective 
3 kc bandwidth as regards interference and 
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noise. It should also he noted that the power 
comparisons were for steady tone modulation. 
The Voice of America engineers found that 9 
db gain in signal to noise ratio can he obtained 
by proper voice processing and if a change 
from tone modulation to voice is made, the 
advantages of DSB are great indeed. Assume 
that the three systems are to be compared on 
a voice basis, that optimum conditions exist for 
each mode at both the receiver and the trans¬ 
mitter cases (B), (D) and (F), and that the 
instantaneous peak envelope input power for 
each mode does not exceed that of the previous 
comparison using tone modulation. It is pos¬ 
sible for DSB using voice processing, under 
these conditions, to afford a gain of 10 db over 

L/ JLJ • 

Now, setting aside the comparisons based on 
output power or peak power and assuming 
each transmitter to be operated at the amateur 
legal limit of average input power as measured 
according to the methods previously discussed, 
DSB gains an additional advantage over SSB. 
The total average output power in the side¬ 
bands of the AM signal was 600 watts; in the 
sidebands of the DSB was 1350 watts; and in 
the sideband of the SSB was 600 watts. As¬ 
sume the use of synchronous detection for the 
AM and DSB signals and normal BFO injec¬ 


tion for SSB. It can readily be seen that DSB 
enjoys an advantage of 4/4 times the detected 
audio output power of the SSB signal; 2.25 
times the detected audio output power of the 
AM signal. 

A Further Description of the DSB Circuit 

A plate modulated AM transmitter can be 
converted to DSB with little effort or additional 
expense. All existing stages of rf and af except 
the rf final can be used. A rig already having 
two tubes in parallel or push pull easily lends 
itself to the conversion. It should be noted that 
PI network output is possible by using shunt 
fed push-pull grids and shunt-fed parallel 
plates. A neutralized rf final already using two 
tubes merely needs the addition of a filament 
transformer, a grid resistor and the shunt 
chokes and capacitors. 

The circuit shown in Fig. 1 is not confined 
to the use of triodes. Tetrodes, which require 
much less drive, can be used. No additional 
supply is needed. Each screen should have the 
proper screen resistor returned to the same 
source as its respective plate. This is shown in 
Fig. 3. When using either circuit, initial tune- 
up must be done in the AM position, that is, 
by applying a known dc voltage to the modu¬ 
lation transformer. Application of rf drive will 
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tubes and that both tubes are treated identical¬ 
ly, in an rf sense, then there is good assurance 
that the two tubes will respond equally. Of 
course, an oscilloscope can be used to ensure 
this. Application of a tone input while in the 
DSB position will provide the classic USB en¬ 
velope pattern. If there is a difference in ad¬ 
jacent peaks of the DSB envelope pattern, the 
series grid resistors can be changed, one at a 
time, until a classic pattern is obtained. Since 
the rf circuit is a balanced modulator, there 
should be no need for neutralization. With no 
modulation, any rf appearing in the plate cir¬ 
cuit while the modulation transformer is re¬ 
turned to ground, will probably be due to poor 
engineering layout and should be corrected by 
changing the layout. 

Conclusion 


cause the carrier tube to respond in a normal 
manner and the grid current should be maxi¬ 
mized and the plate current dipped to reso¬ 
nance. If tetrodes are used, the plate and 
screen current will indicated on a common 
meter and this total current should be used 
when determining the match to the modulation 
transformer. The fixed bias supply is used so 
as to protect the rf final in the event of failure 
of the drive. The series grid resistor provides 
any bias above the minimum fixed voltage 
needed. It is necessary that the total bias on 
both tubes be equal and that the value is 
sufficient to ensure Class C operation over the 
entire range of voltage which may appear on 
the plates. The audio choke and VR tubes at 
the screen of the carrier tube ensure that any 
de shift in screen voltage, which could result 
from a failure of drive, is restricted to a small 
value. Without this circuit, under a no drive 
condition the screen voltage would rise to the 
plate voltage, and the fixed bias would no 
longer be at cutoff. If it can be determined that 
the grid drive and grid bias (and for tetrodes 
—the screen resistor) are the same for both 



A—100% Modulation 
8—200% Modulation 

C—300% Modulation 

D—400% Modulation 


The circuit of Fig. 1 has been in use by the 
author for two years and has proved to be very 
effective. The transmitter is operated as a 
double sideband reduced carrier rig, running 
600 watts de input and 1200 watts peak audio 
input (See Fig. 4B). The carrier (600 W) 
permits detection of the signal with an AM 
receiver with some accompanying distortion. 
Although very few synchronous receivers are 
in use today, the DSB signal does well with 
ordinary SSB receiving techniques. The syn¬ 
chronous detector was built as an adapter to 
an existing receiver, being connected to the 
output of the last if amplifier. It seems that 
when double sideband is transmitted and re¬ 
ceived in an efficient manner it has a consider¬ 
able advantage over the other modes. The 
simplicity of the circuit and the possible con¬ 
version of an existing rig should appeal to the 
home brew addict. The use of an SSB receiver 
to receive DSB, selecting the sideband most 
clear of QRM, should prove an intermediate 
step to synchronous detection. 

In conclusion, it is intuitive that the concen¬ 
tration of all the sideband power in one side¬ 
band results in an advantage, however, it is 
equally intuitive that the more narrow a signal 
becomes the more susceptible to interference it 
becomes, or, the more difficult it is to tune out 
interference. Of course, only the receiving oper¬ 
ator is able to choose which sideband about a 
given frequency is most clear of interference 
at any given instant and this choice is con¬ 
tinuously available with double sideband. 


1 Over Modulation Without Splatter. O. O. Viliam! 
June 1947. QST; Jan. 1947. ELECTRONICS. 

-Synchronous Communications, (Costas, p . Ill3 Dec 
1956, IRE) 
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Some Doable Sideband Reference Material 


1. Synchronous Detection of AM Signals 

Proc. NEC pp 121-129, Oct. 1951 

2. Synchronous Communications 

Proc. IRE, Dec. 1956 

“If equal average powers are assumed for SSB and 
synchronous AM it can easily be shown that iden¬ 
tical S/N ratios will result at the receiver. The 
additional noise involved from the reception of 
two sidebands is exactly compensated for by the 
coherent addition of these sidebands. The 9 db ad¬ 
vantage often Quoted for SSB is based on a full 
AM carrier and a peak power comparison. If in¬ 
telligent jamming rather than noise is considered 
there exists a clear advantage of two-to-one in 
average power in favor of synchronous AM.” 

3. DSB vs. SSB Systems 

Proc. IRE, April 1957, pp 534-538 

“. . . AM, if brought up to date by giving it the 
same advantages (carrier suppression, improved 
frequency stability, and improved receiving tech¬ 
niques) proposed for SSB, would be by far the 
more desirable system.” “For a good many years 
now various groups have been attempting to con¬ 
vert the radio amateur to SSB and to date these 
groups have enjoyed some measure of success.. 
Recently a small number of amateurs have been 
told about DSB and have been using the modula¬ 
tion method. Some of these people have employed 
clipping and filtering in their equipment and their 
experiences to date seem to bear out the claim 
that there is a sizable power gain over SSB to be 
had. Thus, we may be facing an actual battle be¬ 
tween DSB and SSB for survival under conditions 
that in many respects are not unlike the condi¬ 
tions to be found in a military combat area. Al¬ 
though any amateur operating experience must be 
interpreted very carefully when applied to areas 
outside this field, the results of the DSB-SSB battle 
on the amateur bands bears some watching. This 
situation will be altered, of course, by any amateur 
regulations which discriminate against DSB either 
on an input power basis or by giving SSB exclu¬ 
sive use of certain frequency assignments.” 

4. The Use of Speech Clipping in SSB Communications 

Systems 

Proc. IRE, Aug. 1957, p. 114S 

. . It would appear that the important advan¬ 
tages obtainable by the use of simple clipping sys- 


Stutterless Vox 


I N an ordinary VOX circuit, there is some¬ 
times the problem of relay stutter at mar¬ 
ginal levels of voice input. There is also the 
problem of quick pull-in and proper delay. 
If the bias rectifier capacity is small enough 
to charge fast, it is too small to give adequate 
delay. 

In the circuit shown VI is the trigger tube 
(almost any triode will do) with its cathode 
resistor R1 adjusted so it draws enough cur¬ 
rent to keep the NE2 bulb from firing. As soon 
as some negative voltage from the control rec¬ 
tifiers appears on its grid, the NE2 fires, apply¬ 
ing a positive voltage on the grid of the relay 
tube, cancelling its cutoff bias from the bias 
supply (a voltage doubler from the heater cir¬ 
cuit). 


terns may not be fully enjoyed by conventional 
reduced or suppressed carrier SSB systems.” 

5. Selection of Modulation for Speech Communication 
ELECTRONICS", March 1958, p. 56 

An analysis of AM, DSB, SSB, and FM, showing 
DSB to be the best overall system of communica¬ 
tion. 

6. AM Transmitters as SSB Jammers 

Proc. IRE, Dec. 1958, p. 1960 

A properly placed 125 watt output AM signal with 
speech clipping effecively jams a 1 kw output SSB. 

7. Poisson, Shannon and the Radio Amateur 

Proc. IRE, Dec. 1959, p. 2058 

“Congested band operation as found in the ama¬ 
teur service presents an interesting problem in 
analysis which can only be solved by statistical 
methods. Consideration is given to the relative 
merits of two currently popular modulation tech¬ 
niques, SSB and DSB. It is found that in spite of 
the bandwidth economy of SSB this system can 
claim no overall advantage with respect to DSB 
for this service. It is further shown that there are 
definite advantages to the use of very broadband 
techniques in the amateur service.” 

8 . Poisson, Shannon and the Radio Amateur 
Proc. IRE, Aug. 1960, p. 1495 

DSB vs. SSB in the presence of jamming. 

9. Traffic Efficiencies in Congested Band Radio Systems 
Proc. IRE, Nov. 1960, p. 1910 

DSB vs. SSB 

10. Suppressed-Carrier AM 
QST, March 1957, p. 19 

11. The AM Equivalent of SSB 
QST, Jan. 1954, p. 19 

12. DSB vs. SSB 

QST. May 1957, p. 42 

13. High-Level Balanced Modulator for DSB 

QST, April 1960, p. 22 

14. Single Sideband Communication 
Proc. IRE, March 1961, p. 632 

“SSB’s principle “advantage” is its spectrum con¬ 
servation * . . examining Shannon’s equation for 
channel capacity 

c w logs ((11 + P/N) ..... 
it can be readily seen that the required receiver 
signal-to-noise ratio goes up exponentially as the 
channel bandwidth is reduced.” 

15. Double Sideband 
CQ, Jan. 1957, p. 26 


Harvey Pierce W0OPA 

As V2 conducts, the relay closes, with one 
set of contacts turning on the transmitter, 
while the other set grounds point “A” This 
puts the .1 mfd capacitor in parallel with the 
.01 capacitor in the grid circuit of the trigger 
tube. And, as the .1 capacitor has been 
charged from the plate supply in the polarity 
shown, the trigger tube acquires a substantial 
charge that keeps the transmitter from imme¬ 
diately going off the air or chattering, and the 
added capacity increases the delay time for 
talking. 

As the operator stops talking, and the NE2 
goes out, bias is restored to V2. The relay 
opens, and the .1 capacitor charges. During 
this charge time the trigger tube grid is held 
positive, holding the transmitter off the air for 
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a short time, again preventing stutter. 

The cathode resistor of V2, R2, is selected 
to limit the current thru the tube to that rec¬ 
ommended for the relay. V2 is shown as a 
beam tetrode, but a pentode or triode can be 
used instead, depending on the current re¬ 
quired for the relay used. Other resistors are 
of typical values. Switching in a 4 meg re¬ 
sistor in parallel with the 10 meg gives a 
choice of long or short delay, but a 10-meg 
variable resistance could be used instead. Plate 
supply voltage should be over 150 volts. 


The .1 mfd capacitor must be of high qual¬ 
ity, with over 1,000 megohms leakage resist 
tincc, The capacity may he increased or de¬ 
creased, it desired, to increase or decrease the 

hold time. 

For those who have been bothered in the 
past by having their home-made VOX re-cycle 
or motorboat, this is a cure. The real cause is 
switching transients, however, and a cure 
can be had without building this circuit by 
carefully “de-sparking” each and every contact 
in the transmitter-receiver control circuits. Per¬ 
sonally, I prefer this circuit. . , . \VyOPA 


Ballast Replacement 

for the NC-300 


Robert Hall K6GVB 
Post Office Box 24 
Talmage, California 


CHORTLY after purchasing my National 
^ NC-300 receiver, the 4H4C ballast burned 
out. At that time I ordered a replacement and 
a spare. Since then, the spare has been used 
and replaced. The receiver has been very satis¬ 
factory except for these frequent ballast re¬ 
placements. 

Other NC-300 owners have voiced the same 
complaint, so it seemed logical to look for a 
solution. One ham replaced the ballast with 
a 6V6-GT. He sacrificed stability for reliabil¬ 
ity, as this ballast is used to stabilize the first 
oscillator heater current. 

The following solution should be quite re¬ 
liable and offers improved heater voltage regu¬ 
lation. A transistorized voltage regulator was 
built which plugs into the 4H4C socket. The 
only modification to the receiver consists of 
soldering ground leads to pins 1 and 8 of the 
4H4C socket. 


The first oscillator heater circuit is shown 
in Fig. 1. 

The circuit in Fig. 2, replaces the 4H4C bal¬ 
last. 

This regulator-rectifier supplies 6.2 VDG 
with less than T-1 volt variation over an AC 
input range of 105 to 130 volts. Resistor Rs 
is necessary if the output voltage is high. In 
my case, the output was 6.4 volts. A .47 ohm 
resistor was added to bring the output down 
to 6,2 volts. The value of this resistor is de¬ 
termined by Ohm's Law. (6.4-6.2) divided by 
.45 (heater current) equals .44 ohms. I used 
the nearest available value. 

My unit was built on a 2*4" x 4%" alumi¬ 
num plate. This plate was soldered to the 
metal base of a discarded 2E26 tube. The 
aluminum to brass soldering job is easy if 
SAL-MET flux is available. If not, the plate 
can be bolted to the socket. The plate should 
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be oriented as shown in the drawings (Fig. 
3). The 2N257 transistor was mounted in a 
Motorola MK-15 mica insulated socket. The 
2N270 was mounted by its leads. None of the 
wiring is critical and the transistor types were 
chosen because they were available. Almost 
any diamond shaped power transistor will re¬ 
place the 2N257. The 2N270 can be replaced 
by a PNP, audio type, transistor having a col¬ 
lector dissipation of 150 mw or better. 

...K6GVB 

-—Parts List— 

Ql Sy I varxia 2N270 transistor, or equiv. 

Q 2 Sylvan ja 2N257 transistor, or equiv. 

CHI Motorola I 4 M 6 . 8 ZI 0 zener diode, or equiv. 

CR2 Diodes Inc, DI-56 silicon rectifier, or any ,75 amp, 
50 piv Diode, 

Cl Sprague TVA-11G2, 500 rnfd. @ 15 v. 
TRANSISTOR SOCKET Motorola MK-15. 


rvW & H Hr mtt 



BALLAST 
4H4 C 


HO VAC 
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POSTPAID! 


ALL BAND 
VERTICAL 


WRIT 


WVG MARK TL 


v : e w 1 c v/ c o s l verti ca 1 an - 
tenna which can be tuned to 
any amateur band 10—80 
meters by simple adjustment 
of feed point on matching 
ha se i nd u c tor. E f f i c i en t 
radiator on 10, 15, 20,40, 75 
and 90 meters. Designed to 
be fed with 52 ohm coaxial 
cable. 

Conveniently used when in¬ 
stalled on a short 1-5/8" 
mast driven, into the ground. 
Simple additional grounding 
wire completes the instal¬ 
lation. Roof top or tower in¬ 
stallation- Single band oper¬ 
ation ideal for installations 
of this type. Amazing ef¬ 
ficiency for DX or local con¬ 
tacts. Installed in minutes 
and can be used as a port¬ 
able antenna. 

Mechanical Specifications: 

O ve r a 11 h ei qht — 18' As¬ 

sembled (5' Knocked down) 
Tubing diameter — 114" to 
7/16". Maximum Wind Un- 


guy ed Survival —* 50 MPH. 
Matching Inductor — Air 
Wound Coil 314" dia. Mount¬ 
ing bracket designed for 1- 
5/8" mast. Steel parts irri- 
dite treated to Mils Specs. 
Base Insulator material — 
Fi berg las impregnated sty¬ 
rene . 

Electrical Specifications: 

Multi-band operation — 10- 
80 meters. Manual tap* on 
m a! eh i n g inductor. F e ed. 

point impedance — 52 ohms 
(unbalanced). Maximum rower 
~~ 1000 watts AM or CW-2KW 
P E P. Omni-directi onal. V 1 er11 - 
ca 11 y Polari zed. 


WORLD RADIO 
LABORATORIES 


Check enclosed. O Ship 
ie WVG MK. II C? SI5.95 
os t paid. 



uaares: 


WRL, Council Bluffs. Iowa 
























Howard Burgess W5WGF 
1801 Dorothy Street, NE 
Albuquerque, New Mexico 

THE OLD SAYING "If it works it is 
obsolete” pretty well sums up why hams who 
like to try new circuits and build new gear 
just keep right on trying and building. This 
sort of philosophy is good for the progress of 
the art, but it usually results in a chassis that 
looks as though it had taken a charge of 
buckshot at twenty paces. 

After several modifications to modifications, 
what started as a super het may end up as a 
transmitter. Or, it may never end up. Not only 
is the chassis lost but most important is the 
time lost in duplication between projects. 

There may be several answers to the prob¬ 
lem but one is as simple as a set of A B C 
building blocks. It is the use of modules. Per¬ 
haps the first attempt at a module system was 
a set of A B C blocks. In the ABC system 
the same units can be used over and over 
again to build many words. A similar system 
used for communications and electronics cir¬ 
cuits can work equally well to build many 
combinations. 

Nearly all circuits break down into natural 
blocks. We all use the block diagram every 
day. If each of the individual blocks is con¬ 
structed as a separate physical unit, its use is 
multiplied many times. Nearly all of the blocks 
can be used over and over again in many eir- 
cuits. Commercial builders are using the sys¬ 
tem to save time and money; amateurs can do 
the same. In addition the ham builder will 
get more enjoyment from the hobby. 

If an item such as a receiver is constructed 
in modules, each block of the diagram can be 
completed one at a time. Each can be tested 
and made operational before proceeding to 
the next. It is not necessary to wire completely 
a large chassis before any circuit can be 



tested. The same applies to transmitters. If 
somewhere along the line a bufler turned out 
to be a duller, just pull out that section and 
try again. 

In ham fashion, each builder may want to 
develop his own system, but in any case sev¬ 
eral basic rules should be followed. To be 
successful, all units should be the same gen¬ 
eral size and shape. They should require as 
little sheet metal work as possible. The basic 
chassis that is chosen should be inexpensive 
and one that is available at almost any parts 
house. After many false starts, the 2K x 3 x 5K 
inch aluminum box was found to be a good 
answer. Almost any basic circuit can be put 
on one of these when used as a chassis, and 
this chassis also meets the other requirements. 

As each new home project is tried, a new 
module (or modules) is assembled as needed. 
After the project has "cooled” down and it 
has served its purpose, the modules are added 
to the shelf collection for further use when 
needed. As the collection grows it becomes 
possible to assemble almost any circuit merely 
by pulling the desired building blocks from 
the shelf and inter-connecting them with a 
few pieces of wire. 

In time the collection will grow and even 
the first module built will still be giving good 
service. A typical collection may include such 
items as these: 

1. Audio amplifiers. 

2. 455 kc if amplifiers 

3. 10.7 me if amplifiers 

4. Tuneable front ends for VHF receivers 

5. Tuneable front ends for I IF receivers 

6. Crystal controlled front ends 

7. Transmitter exciters 

8. Transmitter buffers and amplifiers 

9. Transmitter finals up to over 100 watts 

10. Regenerative second detectors 

11. Superregenerative second detectors 

12. Low power modulators 

The list will also have items that are slanted 
toward the special interest fields of each 
builder. 

For the ham who would like to try the sys¬ 
tem, several sample units are shown. The mod¬ 
ules shown in Fig. 1 can be used to make a 
low power transmitter or exciter for either the 

6 or 2 meter band. The center unit is a ervs- 

* 

tal oscillator and one stage of multiplication. 
The output is in the range from 28 to 54 
megacycles. Almost any fundamental cut crys¬ 
tal above 6 megacycles can be used. This unit 
can be used to drive the module on the right 
which is a 2E26 amplifier with output on 6 
meters. Or, for 2 meter operation the center 
module can be used to drive the unit on the 
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Fig. I. Three modules can make either a 6 or 2 meter transmitter. The center chassis is an 
oscillator and multiplier. Two meter final is on the left and the six meter final on the right. 
Fig. 8 shows an underside view. 

Fig. 2. A complete 10 meter phone transmitter, or a driver for a higher powered final. 
Fig. 3. A low frequency phone or CW transmitter. A single channel transmitter that will handle 
up to about 30 watts on CW. It will also serve as the driver for a larger final. 


Fig. 4. Three modules will form a crystal controlled receiver. The audio module is the modulator 

used in the 10 meter rig shown in Fig. 2. 

Fig. 5. A variation of the receiver of Fig. 4 using a tuneable regenerative if system. 

Fig. 6. For those who like to try super-regen circuits, the same receiver now uses a super-regen 

tf module. 


Fig. 7. In many of the modules the power is brought in at the rear of the chassis. An octal 

socket is used for power and interchassis connections. 

Fig. 8. This view shows the underside of two modules. These are two of the units shown in Fig. I. 
Inductive coupling between units eliminates the need for interconnecting rf links and the like. 


left which is another stage of multiplication 
driving a 2E26 final amplifier on 2 meters. 

The unit shown in Fig. 2 can be used as a 
low power transmitter on ten meters, or it can 
be used as a driver for a more powerful final 
amplifier. This model even has room for a 
temperature-controlled crystal oven. Shown 
with this module is a low power modulator. 
This audio module is wired to accept either 
microphone input or input from a receiver de¬ 


tector. In this way it can be plugged in as 
either a low power modulator or the audio 
section of a receiver. 

The pieces shown in Fig. 3 make up a low 
frequency phone or CW transmitter. This one 
is suitable for the beginner or as a standby 
unit. It can also be used as the basis for a 
mobile installation. 

Thus far we have shown only transmitter 
combinations. For those who build receivers 
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the system works even better. Fig. 4 illustrates 
how the modules fit in for this use. From left 
to right is a crystal controlled front end, next 
is the if system and to the right is the audio 
output. The audio unit is the same one used 
as a modulator in Fig. 3. 

In the combination shown in Fig. 5, the 
fixed tuned if system has been replaced with 
a tuneable, regenerative if unit. The advan¬ 
tages of a superregenerative if system can be 
investigated with the combination shown in 
Fig. 6, or a VHF front end is fed into a 10.7 
me if amplifier. 

A few details on the mechanics of the sys¬ 
tem may be of help. The illustrations all show 
four holes in each end of each chassis (near 
the corners). These holes are used to mount 
the units to a rack panel if one is used or to 
a small panel if the units are kept single or 
in twos or threes. They also help to make the 
units interchangeable. If one “beneath the 
chassis” control is to be used it is placed in 
the center front of the modules. If two con¬ 
trols are needed they are spaced evenly in 
the front. To assure that all chassis are drilled 
symmetrically, a template was made from a 
piece of sheet metal. The pattern of holes is 
drilled in both ends before any layout work 
is done. The hole in the center of the rear 
of the chassis can be used for power or signal 
connections as desired. Of course for some 
units additional holes will be required for 
connectors in the rear. 

In addition to panel mounting, the small 
chassis can be bolted together through the 
small flange along the sides to form a larger 
chassis base. This method of attaching the 
units together forms a very rigid type of con¬ 
struction. 

In circuits where it is likely that the units 
may be changed quite often, the power con¬ 
nections are brought out to a plug in the rear. 
Octal sockets have been used as the power 
connector. These are just about as universal 
and inexpensive as any connector tried. The 
base removed from an old metal tube makes 
a very good mating plug and conserves room 
at the end of the chassis because of its shal¬ 
low construction. However manv circuits will 
not be changed often and can use a small ter¬ 
minal board as tie points for power and input 
and output connections. 

If you have imagination, like to build things 
the easy way, and in the process save time 
and monev, we think that vou will find the 
module system a useful approach at least for 
your experimental building. Whether you work 
phone, GW, or just listen, vou can still 
MODULE-ATE. ! . . W5WGF 
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FCC License 
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Your key to future success in electronics is a First-Class 
FCC License. It will permit you to operate and maintain 
transmitting equipment used in aviation, broadcasting, 
marine, microwave, mobile communications, or Citizens- 
Band. Cleveland Institute home study is the ideal way 
to get your FCC License. Here’s why: 

Our training programs will quickly prepare you for 
a First-Class Commercial Radio Telephone License 
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the FCC examination after completing your course, 
you will get a full refund of all tuition payments. You 
get an FCC License ... or your money back! 

You owe it to yourself, your family, your future to get 
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K6BIJ 

Box 143 
Weimar, Cal. 


The RK 715-B 


a neglected tube 


IT LOOKS LIKE 813, same size and 
shape, but has an indirectly heated cathode 
and four pins at the bottom going through a 
ceramic disc acting as a base. It is a tetrode, 
and an old Handbook (1949) says that its 
plate dissipation is 50 watts, filament voltage 
is 26-28 volts and you are supposed to run it 
with 1500 volts on plate at 125 ma and use 
300 volts on screen. Sockets are readily avail- 
able, and before surplus dealers see this article, 
the 715-B sells for about 50 cents. 

The Handbook information looked fishy to 
me, so the following experimental data was 
obtained: 

1. Three RK i lo-B tubes in grounded grid 
(and screen grid) circuit can give you a 
legal limit on SSB or CW with 3000 volts 
on the plate and driven by Central Elec¬ 
tronics 10-A exciter (its output tank 
changed to pi-network). 

2. With sufficient convection—no cooling is 



necessary. Tubes will operate with dull red 
plates (when an Abe Lincoln heat dissipat¬ 
ing plate connector is used). 

3. Tubes operate normally on 25 volts (two 
12v transformers in series). Raising the volt¬ 
age to 28 volts did not improve matters. 
Filament current at 25 volts is under 2 
amperes, which makes it easy to make fila¬ 
ment rf chokes. 

4. With grounded grids and pi-network used 
throughout (and all normal precautions like 
using a common grounding point), the rig 
is very stable on 80-40-20. It was not tried 
on 10-15 meters. 

5. The amplifier is essentially a two stage 
affair, but if you do not hang any 6x4’s or 
other unnecessary gadgets on it, the first 
tube will provide a considerable feed¬ 
through power to the antenna, making it 
actually a three tube final. 

. . . K6BIJ 
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Report from the 

73 

Mobile 


Jim Morissett WA6EXU 


CONSIDERING TIIE NUMBER of 
mountain-tops and wide open spaces available 
here in the wild, wooly west, I decided to 
make use of the top of the 73-mobile for a 
roving antenna farm. 

First a 6-element beam was tried from such 
peaks as IdyKvild, Mt. Soledad in La Jolla, and 
various peaks around Los Angeles. With good 
results. The Heath Pawnee was used at all 
times. 

But the real fun began when I discovered it 
was actually possible to mount a Master Mo¬ 
bile Twin-6 on top of the VW without exceed¬ 
ing the width of the rear vision mirrors, or a 
height of about 12 feet. Thats when we 
started getting those “stoned” looks from 
passers-by. The same thing happened when 
the Space Raider P. D. Beam (16 elements) 
was tried, and when I later put both of them 
on at the same time—well, we developed some¬ 
thing like prestige. Even the State police 
steered clear of us. I think they thought the 
white VW was from the AEC, or FBI. 

(Turn page) 



CALAMAR Zlecbumici Go-. 


K6HYY 
W A6HYU 


COLLINS, HAMMARLUND, M06LEY, 
I SWAN, SIDEBAND ENGINEERING. 
NATIONAL, GONSET 


2163A FULTON AVE, SACRAMENTO, CAL. 


6 METER BARGAIN 


Assembled, tested, and guaranteed! 5 watt 50-54 
me. printed circuit transmitter complete with 6AU8 
tube and crystal only $6.00 ea. ppd. 

Matching modulator with I2AX7 and 6AQ5 tubes 
also only $6.00 ea. ppd. 

Hurry—only 50 available at this rock bottom price. 

VANGUARD ELECTRONIC LABS Dept. H.2 
190-48 99th Ave. Hollis 23, N. Y. 


DOW-KEY DK60 SERIES 


ili 




4 VERSATILE 
MODELS 
A.C. or D.C. 

COAXIAL 

RELAYS 


Also Available 
with Type C, 
TNC. BNC. N & 
UHF Connectors 


Outstanding favorite for amateurs . . . Versatile com¬ 
binations for industrials! Low VSWR — less than 1.15:1 
from 0 to 500 me. LOW LOSSES . . . High Contact 
Pressures. LOW CROSS-TALK through use of patented 
“isolated connector" arrangement. HIGH POWER RAT¬ 
ING. All coils encapsuled in epoxy resin for quieter 
operation and resistance to moisture. 


4 UNCONDITIONAL 
GUARANTEE for 
one year. (We 
will repair If 
faulty within L 
year.) 

if See one of our 
700 dealers and 
distributors In U. 
S. and Canada for 
catalog sheets or 
write: 


★ Weatherproof models avail¬ 
able at slightly higher cost. 

A’ Ganged, multiple position 
switch arrangement available 
for remote control selection 
of antennas. 

STANDARD RELAYS: DK60, DK60-G, 
DK60-2C and DK60-G2C — 


PRICED FROM 


$12.45 


DOW-KEY COMPANY 

Thief River Falls, Minnesota 



W8IYK 


CALL LETTER SIGNS 

Order your call in neat 2” 
die-cut letters with finished 
base. Just right for the shack 
You assemble—Letters: 3/32 
silver showcard stock. Base: 
stained select quality wood. 
PRICE: $1.00 POSTPAID 
NEW PRODUCTS 

BOX 481, DEPT D. GRAND HAVEN. >AIC 


WANTED: UPX-4 
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A total of 4000 miles was spent on west 
coast highways, startling the citizenry and 
racking up fabulous signal reports from various 
hilltops, using the gasoline-driven rotator 
shown in the photo. This climaxed with a trip 
to the Portland ARRL Convention, where we 
caused quite a stir, and the Seattle World's 
Fair, which was the only place we sort of fitted 
in with the scenery without causing undue 
comment. 

Usually, in California, the reports on the 
Twin-6 were 5 to 10 db. above the P. D. 
Beam. This seemed about right, since all sta¬ 
tions worked were using vertical polarization, 
the Twin-t^Wrtical, and only 8 of the 16 ele¬ 
ments of the P. D. being vertical. 

However, around Portland, those other 8 
elements came in right handy, since I couldn't 
raise anyone at all on my two verticals 
(Twin-6 and Maynard “Kluge") but worked 
out just fine with the P. D.—Oregon & Wash¬ 
ington being almost exclusively horizontal on 2. 


The real corker came when I worked the 
San Diego net from about 60 miles out, about 
200' above sea level. The Twin-6 was getting 
reports of about 1 and as high as 2 S-units 
over the P. D. Suddenly one station called and 
gave me a report of 35 over 9 on the P. D., 
and only 9 plus 20 on the Twin-6! Why? In¬ 
stead of the usual vertical, this chap had a 
Spiral-Ray—nominally mounted in the vertical 
plane, but with elements skewed toward the 
horizontal on both ends. This did the trick, 
picking up on the diversity polarization effect 
from the P. D. Later another Spiral-Ray gave 
us a similar report. Since the P. D. is very new 
on * 2 meters, no other stations were worked 
using P. D., but I expect this would have been 
more startling than the P. D.-to-Spiral-Ray ef¬ 
fects. No “corkscrew" beams (helical) were 
found, either, but results should be similar. 

We concluded from these tests that you 
sure do have to watch out for those trees, bov. 

. . . WA6EXU 


Book Reviews 


HOW TO BUILD ELECTRONIC 
EQUIPMENT, a recent RIDER (#286) 
publication, is aimed at the h^m who gains 
satisfaction from “rolling his own” gear. It 
begins with a chapter on tools and follows 
proper construction procedure of a typical 
project from chassis preparation to completion. 
The suggestions included in this book ; help 
avoid many of the pitfalls found in building 
your own equipment. Hardbound, 290 pages, 
$6.95. 

HOWARD SAMS, HANDBOOK OF 
ELECTRONIC TABLES & FORMULAS 

would be a valuable reference book in any 
hamshack. Its 192 pages contain information 
that is usually found scattered throughout 
many texts. Some of the material included is 
not found in the more common electronic 
handbooks. Even a chart of the radio spectrum 
with FCC allocations is included. Hardbound, 
Catalog no. HTF-2, $3.95. 

BASIC TRANSISTORS, by A. Schure, is 
another in the series of “picture-text”, courses 
by RIDER. Starting with a description of the 
atomic structure of semiconductor material, 
it presents the theory of transistors and their 
fundamental circuits in an easy to understand 
sequence. Soft-cover, 146 pages, $3.95. 


KIAPA 

DESIGN AND OPERATION OF REG- 
ULATED POWER SUPPLIES is another 

well-written book by Irving M. Gottlieb. Typi¬ 
cal open and closed-loop regulator circuits 
are examined. This text covers the use of both 
tubes and solid-state devices in regulated pow¬ 
er supplies. HOWARD SAMS (RPS-1), soft- 
cover, 111 pages, $2.95. 

Did you ever look at that piece of test 
equipment on your bench and wonder just 
what makes it tick? Are you trying to decide 
what test instruments would be the most val¬ 
uable to you? IT’S EASY TO USE ELEC- 
TRONIC TEST EQUIPMENT, a new 
RIDER (#308) text by Larry Klein and Ken 
Gilmore will help solve this problem. This 
book not only answers these questions, but it 
shows some of the ways the equipment can be 
used. Soft-cover, 186 pages, $4.00, 

A recent HOWARD SAMS publication, 
GENERAL CLASS AMATEUR LICENSE 
HANDBOOK, is primarily a book for the 
Novice who is “sweating” the theory for his 
General, Technician or Conditional ticket. Its 
object is to give the newcomer to ham radio 
enough knowledge to pass the requirements 
for a higher grade license, without becoming 
too involved in mathematics or complicated 
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Henry has 'em 

J'OOJi 

The SWAN SW-240 is in stock for 

immediate delivery - RIGHT NOW! 

HENRY IN HENRY IN HENRY IN 

LOS ANGELES (64) ANAHEIM BUTLER 

11240 W. Olympic Blvd. 931 N. Euclid MISSOURI 


CDFCIA1 III New si "9 ,e band Swan SW-120's and SW-1 75's— $225.00 each. 
jrCVilAL!!! Supply Limited. First come—first served. 



discussions of radio theory. Soft-cover, 128 
pages, $2.50, 

GERNSBACK LIBRARY has printed a re¬ 
vised and enlarged edition of John T. Frye's 
BASIC RADIO COURSE. The popular first 
edition has been brought up to date by in¬ 
cluding material on transistors and other new 
devices. It presents a clear and concise picture 
of radio theory and is a good stepping-stone 
for anyone wanting a firm background in elec¬ 
tronics. Soft-cover, 224 pages, $4.10. 

HOWARD SAMS has just printed the fifth 
edition of their TUBE SUBSTITUTION 
HANDBOOK. This edition contains substi¬ 
tution information on American receiving 
tubes, including subminiature, industrial and 
picture tubes. A foreign to American and an 
American to foreign substitution section is also 
contained in this very handy text. Soft-cover, 
127 pages, $1.50. 

A B C’s OF ELECTRONICS by Fail J. 
Waters, a HOWARD SAMS publication, takes 
a rather different approach to explaining the 
subject of electronic theory. The fundamentals 
are taught by analogies. Each new concept is 
related to something which is familiar to 
everyone. Soft-cover, 96 pages, $1.95. 


QUESTIONAIRE 

The below questions are arranged so you 
can cut out this part of the magazine. If 
you prefer your magazine uncut then just 
give your answers and the question numbers 
on a postcard or separate letter. Your ex¬ 
pression of your interests will help us in 
the selection of articles for 73. 

1) If is likely that I will be trying out six meter 

sideband during the next year. yes- no- 

2) It is likely that I will be going sideband mobile 

during the next year. yes- no- 

3) It is likely that I will be going to Europe with 

the Institute of Amateur Radio Ham Flight next 
fall. yes- no- 

4) I would like to see more emphasis on VHF in 73. 

5) It is likely that I will be buying a tower this 

coming year. yes- no -.— 

6) I have purchased some surplus equipment dur¬ 
ing the last year. yes- no- 

Call —-*-(not required) 

Send this questionnaire or facsimile to 

73, Peterborough, N. H. 
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TO ALL RADIO 
AMATEURS... 

DEAR OM: All the gang from 
Swan Engineering want to take this 
opportunity to extend our wholehearted 
thanks to those of you who have become 
Swan owners during the past 18 months. It 
is your overwhelming and enthusiastic 
acceptance of our first product, the 
single band SSB transceivers, which has 
made the growth and expansion of Swan 
Engineering possible. 

And now, once again, Swan 
moves ahead in the field of SSB trans¬ 
ceivers by announcing the new — 

SW-240 three-band model. This advanced 
design embodi-es all of the high quality, 
reliability, and performance of the 
famous Swan single band design, and in 
a price class which we feel certain makes 
it the best buy on the market. Inciden¬ 
tally, the SW-240 is in production NOW, 
and on display at your dealer. 
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The DX-40 with an SB-10 


William Hall KIRPB 
250 Mountain Road 
North Wilbraham, Mass. 


“Gee whiz, you must be kidding. Bill. I've 
never heard that combination used before. 
Whatever you did there, you’ve certainly got a 
clean, walloping signal here. Give me some 
of the lowdown, iVe got a buddy next door 
with a DX-40; he’d like to get on sideband but 
says he can’t afford it, hi!” This represents some 
of the enthusiastic, gratifying comments that 
have been received in contacts made on 75 thru 
10 meters during the past year. To those want¬ 
ing over-the-air circuit details, the basic con* 
versation data supplied by the Heath Com* 
pany is usually recommended. Unfortunately, 
this information does not include means of 
optimizing the compatability of these units into 
an integrated transmitting package. The inter* 
est expressed by many amateurs and the superb 
performance that is being displayed by the 
DX-40/SB-10 combination has prompted the 
author to write the following article. 

Analysis of the project indicates that five 
basic steps are necessary to provide the opera¬ 
tion suitable to most stations. 

1) Construction of a good outboard power 
supply for the SB-10. 

2) Placing the 6146 into class AB X amplifier 
service. 

3) Installation of a switching arrangement 
to allow either sideband or normal CW/carrier 
control phone operation with the DX-40. 



4) Routing excitation from the 6CL6 buffer 
in the DX-40 to the SB-10 and from the SB-10 
to the 6146 grid in the DX-40. 

5) Stabilizing the VF-1 VFO. * v 

Power Supply 

The circuit illustrated in Fig. 1 provides the 
necessary power requirements for the SB-10. It 
is relatively straightforward and will not be 
discussed in detail in order to save space. In 
addition, a -52 volt dc grid bias supply is re¬ 
quired for the 6146 when it operates as class 
AB X amplifier. This is best obtained by connect- 
ting a 30 volt and a 22/2 volt hearing aid bat¬ 
tery in series and strapping these to the power 
supply chassis. A 50K potentiometer is series 
connected with the bias supply to allow a con¬ 
trolled amount of grid current to be drawn dur¬ 
ing tuneup. Since the grid does not draw cur¬ 
rent during actual operation, no power is con¬ 
sumed from the batteries and they will last 
approximately their rated shelf life. 

Conversion of the DX-40 

Two changes are made in the DX-40 cir¬ 
cuitry. First, the RF excitation to the grid of 
the 6146 is broken at the output side of the 
buffer coils. This signal is routed through the 
switching arrangement to the SB-10 input. Sig¬ 
nals from the SB-10 are then fed directly to the 
grid of the 6146 amplifier. Secondly, the 6146 
is placed in class AB i operation for sideband 
service only. This is simply accomplished by 
the fixed -52M volt bias battery pack and a 
regulated 210 volt potential on the amplifier 
screens. Again, these changes are routed 
through the same switching system. Now, the 
lowdown. 

1) Mount two RCA type phono jacks on the 
rear chassis apron. If these are installed close 
together a small shield between the jacks is 
recommended to prevent undesirable coupling. 

2) Install two OB2 voltage regulator tubes 
horizontally on the left side of the 6146 shield 
bracket located under the main chassis. 

3) Install a three position, 2 wafer, 6 pole 
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rotary switch on the front panel between the 
bandswitch and pilot lamp. Do not tighten 
mounting nut. It may be necessary to move 
some of the power supply components in that 
area to make room for the switch and to pre¬ 
vent accidental contact after installation is com¬ 
plete. 

4) Mount a 25K 10 watt wirewound resistor 


on a terminal strip fastened to the top of the 
chassis. This can be located in any convenient 
spot where heat dissipation will be good. 


5) Remove the 110 volt antenna relay wire 
f rom pin 5 on the accessory socket and solder 
to pin 7 of same. Connect a wire from pin 8 
on the AM-CW/SSB switch (deck 2) to pin 5 
on the accessory socket. Similarly connect a 
wire from pin 9 (deck 2) of the switch to pin 
7 of the accessory socket. This wiring change 
will allow the DX-40 to control the antenna 


relay for CW and AM and allow the DX-40 
and SB-10 to control the same relay during 
SSB operation. 

6) Remove the 27K 1 watt gril leak re¬ 
sistor between the rear deck of the bandswitch 


and the 20 ohm precision meter resistor. Re¬ 
move the wire between pin 5 of the 6146 and 
the rear deck of the bandswitch. Install a 1.1 
mh rf choke between pin 5 of the 6146 and the 
ungrounded side of the 20 ohm precision resistor. 
Loosen the front panel of the DX-40 and re¬ 
place the ground wire at pin 6 of the grid/ 
plate meter switch with a .001 mfd ceramic 
bypass capacitor. Now run a wire between pin 
6 of this switch to pin 10, deck 2 of the AM- 
CW/SSB switch. Secure the front panel to the 
main chassis. Disconnect the grounded end of 
the 20 ohm precision resistor and connect it to 
pin 10 on the AM-CW/SSB switch (deck 2). 
Connect the 27K 1 watt grid leak resistor to 
pin 1 of the switch (deck 2) and the other end 
to the nearest ground point. Now run a wire 
to pin 12 deck 2 of the switch to pin 3 on the 
accessory socket. It is a good idea to bypass 
both ends of this wire to ground with .001 mfd 
ceramic capacitor. This completes the wiring of 
the grid bias circuits in the DX-40. 

7) Connect a wire from pin 7 of the existing 
function switch to the 25 K 10 watt resistor 
previously mounted on the chassis. From the 
remaining end of this resistor, run a wire to pin 
8, deck 1 of the AM-CW/SSB switch. Remove 
the wire between pin 3 of the function switch 
and pin 3 of the 6146, Install a wire between 
pin 3 of the function switch and pin 9, deck 1 
of the AM-CW/SSB switch. Bypass pin 3 of 
the function switch to ground with a .001 mfd 
ceramic capacitor. Ground pin 7 of one of the 
OB2 voltage regulator tubes. Connect pin I of 
this tube to pin 7 of the second OB2, Bypass 


SKYLANE QUADS 

"famous the world over!” 

$ 519.95 Three Bands $ 99.95 

Bamboo 40 m QUAD KITS available Ftberalau 



FOR FRF LITERATURE 

•v,P| * £ DEPT. C 


Three Bands $77.7J 

. 40 M QUAD KITS AVAILABLE Fiberglass 

: - • HI6H F/B RATIO 

v / • VERY 10W SWR 

4/ • HIGH CAIN 

l\ • 10W Q - BR0A01Y TUNED 

~~X • EASY T ° MAKH 

"' ■■■■ ^ • LOW WIND RESISTANCE 

A'URE ^ RUGGED construction 


ia He 


PRODUCTS 


406 BON AiR DR 
TEMPLE TERRACE , FLA 



EASY TO LEARN CODE 

Learn to increase speed with an 
Instruetograph—the Code teacher that takes 
the place of an operator-instructor and enables 
anyone to master eode without further assist¬ 
ance, Available tapes from beginners alphabet 
to typical messages on all subjects. Speed 
range 5 to 40 WPM. Always ready— no QJlAL 
Thousands have “acquired the code“ with the 
Instmctograph System. Write today for con¬ 
venient rental or purchase plans. 

INSTRUCTOGRAPH COMPANY 
4713 SHERIDAN ROAD, CHICAGO 40. ILL. 
4700 Crenshaw Blvd., Los Angeles 43. Calif. 



WANTED 

Transistors, Tubes all types, Test 
Equip., Ground Equip., PRC, 
GRC. TS, URM. UPM, Aircraft 
Communications & Navigation 
Equip. Write or phone 

V & H RADIO 


2053 Venice, L.A. 6, Calif. 


pin 1 of the second OB2 to ground with a .001 
mfd capacitor and run a wire from pin 1 of 
this tube directly to pin 3 of the 6146. Connect 
a wire from pin 1 of the second OB2, around 
die front of the shield compartment to pin 6, 
deck 1 of the AM-CW/SSB switch. This com¬ 
pletes the wiring of the screen voltage supply. 

8) Disconnect the wire between the rear 
deck of the bandswitch and pin 5 of the 6146. 
Also remove the 47 mmfd capacitor between 
pin 5 and ground. Run a piece of RG58/U 
from the rear deck of the bandswitch to pin 2, 
deck 1 of the AM-CW/SSB switch. Similarly 
connect a piece of coax from pin 5 of the 6146 
to pin 2 deck 2 of the switch. Ground the coax 
shield braid at both ends of both pieces. Con¬ 
nect a bare wire between pin 5 deck 1 and pin 
5 deck 2 of the AM-CW/SSB switch. Connect 
a 62 mmfd silver mica capacitor between this 
wire "and'ground. Now connect a piece of 
RG58/U between pin 4 deck 1 of the switch 
to one of the phono jacks mounted at the rear 
chassis apron, grounding the braid at both ends. 
Mark this jack “out,” Similarly run a piece of 
RC58/U between pin 4, deck 2 of the switch 
to the other jack and mark it “in.” This com¬ 
pletes the rerouting of the rf signal for the SB- 
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10 exciter. The use of a jumper cable to return 
the DX-40 to its normal AM/CW service is not 
required. 

9) The following comes purely as a bonus. 
The author had made provisions several years 
ago to neutralize the 6146 final. Since this sys¬ 
tem robs drive and may have other deleterious 
effects in AB X operation, neutralization is 
switched in only during AM-CW operation. 
The neutralization “capacitor” is installed as 
follows. A feed-through insulator is mounted 
behind and to the right of the 6146, approxi¬ 
mately one-inch distant. A stiff, l¥z to 2 inch 
wire is attached to the insulator above the 
chassis next to the tube. The wire is bent 90 
degrees approximately M inch from its insulator 
end so that its main length is vertical to the 
chassis and so that it may be rotated about the 
insulator nut to vary its distance from the tube. 
On the underside of the chassis, connect a 
length of RG62/U (low capacitance coax) be¬ 
tween the 20 mmfd drive control capacitor (hot 
side) to pin 1, deck 1 of the AM-CW/SSB 
switch. Similarly connect a piece of RG62/U 
between pin 10 of this switch and the under- 
the-chassis terminal of the neutralization probe 
feed-through insulator. It is only necessary to 
ground the switch ends of the coax braid. This 
essentially completes the conversion wiring of 
the DX-40 transmitter. 


Adjustments 

The length and type of coax (RG58/U) 
combined with the 62 mmfd capacitor at pin 3 
on the AM-CW/SSB is found to give the best 
all around results after a great deal of experi¬ 
mentation. The addition of the cabling materi¬ 
ally changes the resonance point of the buffer 
tank circuits, however. These must of necessity 
be retuned. After checking to make sure all the 
wiring is correct, plug in the DX-40, place the 
new switch in the AM-CW position, the func¬ 
tion switch to tune and the bandswitch at ten 
meters. Pick a mid-range frequency on the 
band and adjust the drive control at half mesh. 
There may be very little grid current indicated 
on the meter. With the power off begin to re¬ 
move one to two turns from the ten meter 
buffer coil at a time. A marked increase in grid 
current will be observed when the power is 
turned on. Continue to remove turns until grid 
current is maximized. Repeat this procedure for 
the 15, 20, 40 and 80 meter buffer coils. More 
turns may be removed at a time at the lower 
frequency bands. When this is completed, re¬ 
turn the bandswitch to the 10 meter position 
and check the grid drive through the entire 
range of the band. If it is found to be less than 
the required 2 ma, replace the 27K 1 watt 
screen dropping on the two 6CL6 tubes with 
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SAVINGS ON NEW 
SEMICONDUCTORS ! ! 


NEW BASIC KIT 

TRANSISTORIZED 

ELECTRONIC IGNITION 


GENERAL PURPOSE PNP 
TRANSISTORS 



Onlv 

$ 7.99 





PNP AUDIO 
PWR TRANSISTORS 


Package TR-IGN-I 

2 ea 2N1555 transistor or equal 
2 m 1N3038 zener or equal 
l ea heat sink for above 

TR-IGN-I .. ........ $799 

As described in "62" CAR 
REPAIR HANDBOOK 

Package TR-IGN-2 

1 ea 2N174 Transistor 

2 ea zener 30v-% wait 

I ea rectifier 35 amp-200 pir 

1 ea heat sink for above 

TR-IGN-2 ....... • .. - $7.99 


Pkg of 10 PNP junction transistors sim¬ 
ilar to GE 2N107. Ill-quality at low price 
suitable for experimenters and hobbyists. 

OT-PNP* K ...10 for $2.49 

NPN TRANSISTORS 

Package of 5 NPN germanium transistors 
similar to 2N445 and 2N444 

DT-NPN-K ... 5 for $2.49 


MADT Switches 1a wsSMfc S 

Philco type MADT Iran- 

diffused-base transistors 

useful in oomputor cir- PKJP AliniO 

cults. Alpha cut-off var- J IN v’ 

ies from 30 me to 180 me PWR TRANSISTORS 

?aTt ’ 79*+ eaf A general replacement unit for 

8J< 100 ® 79 « medium and low wattage appll- 

cations. 

Replacement for 2N155, 2N176. 
Yl. & *>N235 ‘>v* 24‘> etc 

slm nnimic DTR-1.7 69<T ea.;’ 10 @ 59tf 

• *1 DOUBLE ea.; 100 @ 49o ea. 

1 , * ANODE As above except for higher 

power applications. Similar to 
$2.49 ZENERS 2N157A, 2X176B. 2N257. 

, , Temperature 2N301A, 2N399, etc. 

s Gtors Compensated OTR-2 79c 4 ea.; 10 @ 69<> 

to an DZ 26 6.3 v ea.; 100 @ 59c ea. 


DOUBLE 

ANODE 

ZENERS 

Temperature 

Compensated 

DZ 26 6.3 v 

±20% Net 50^ 


ZENER VOLTAGE REGULATORS 


I waft 



2"% 

10^ 

DK-1000-4.3 

(4.3 v) 

Vi»t 

»**«•«#*** * * * * • A ^ 1- 

$1.35 

$1.70 

DK- 1000-6.2 

(6.2 v> 

............... .Net 

1.35 

1.70 

DK-1000-8.5 

(8.5 vl 

................ Net 

1.35 

1.70 

DK-1.000-15 

(15 v) . 

.Net 

1.35 

1.70 

DK-1000-22 

122 v) . 

..Net 

1.35 

1.70 


”DAP M HI POWER 
TRANSISTORS 

High power audio transistor In 
a TO*3 ease for use in power 
switching circuits, inverters and 
ignition systems. Will handle 25 
amps collector current. 

OTR-3,. $1.49; 10 @ $1.29 ea. 


N-2 ..... « 20% DISCOUNT lots of 100 per type | OTR-3.. $1.49; 10 @ $1. 

NOTE: All semiconductors listed obove are new-clean! Fully guaranteed. Subject to your approval. 
AMERICAN MADE and individually tested to meet above ratings. 


SEND fOR FREE CATALOG 

Order Direct 
Shipped Prepaid 


Mlco electronics 


21 SO. BROADWAY 
LAWRENCE, MASS. 


17 or 10K resistors. This should result in suffi¬ 
cient drive. I OK resistors are being used at the 
K1RPB installation without any apparent de¬ 
leterious effects. With the grid drive set for 
maximum and the DX-40 in the tune, A\1-CW, 
and ten meter position, slowly sweep the final 
tuning capacitor through its range. With the 
6146 not neutralized properly, a dip in grid 
current will be observed. Turn the transmitter 
off or better, unplug it and loosen the neutraliz¬ 
ing probe. Using an insulating object, vary the 
distance between the probe and the tube, re¬ 
peating the “dip test” until the dip is minimized 
or completely eliminated. In carrying out this 
adjustment, “Danger-High Voltage” should be 
assumed. With the DX-40 unplugged, tighten 
the probe in its desired position. This completes 
the adjustment of the DX-40. 


The SB-10 Hookup 


The SB-10 is connected to the DX-40 in the 
following manner: 1) The antenna relay con¬ 
trol wiring was removed from terminals 5 and 
6 on the rear panel of the SB-10 and connected 
to pins 2 and 4 of its accessory socket. A throe 


wire cable is run between the SB-10 and DX- 
40 aeeessorv sockets. Wires are connected from 


pins 3, 5 and 7 of the DX-40 to pins 1, 2 and 
4 at the SB-10 socket respectively. Pin 1 at the 


SB-10 has no internal connection and serves 
merely as a fastening point. Connect a five 
wire cable between pins 1, 5, 6, 7 and 8 of the 
SB-10 accessory socket and pins 1, 5, 6, 7 and 
8 of the power supply socket (see Fig. 1). 

2 ) A 14 inch length of RG58/U is connected 
between the “out” phono jack at the rear of the 
DX-40 and the input coaxial receptacle of the 
SB-10. 

3) A 31 inch length of RG58/U is con¬ 
nected between the "in” phono jack and the 
output receptacle on the SB-10. These coax 
cable lengths are fairly critical for optimum 
operation. 

4) The 47 mmfd silver mica capacitor re¬ 
moved from the DX-40 is now connected be¬ 
tween the rf input receptacle inside the SB-10 
and the coax leading toward the front panel of 
the adapter. 

In many cases, the SB-10 is found to be un¬ 
stable on 15 and 10 meters. This is easily cured 
by replacing the 2.2K 1 watt resistor between 
L| and pin 6 of the 6CL6 driver in the SB-10 
with a 1.5K 1 watt resistor. 

Stabilizing the VFO 

For those using the VF-1 VFO with the* 
DX-40 (as at K1RBP) the following steps 
are recommended to simplify operation and 
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increase stability. First, rewire the power cable 
to the station receiver instead of the DX-40, 
(Be sure to check if the receiver power 
supply is capable of handling this additional 
load). This results in the greatest stability 
improvement, as well as allowing the VFO 
to warm up in conjunction with the receiver 
prior to operation. The VFO is keyed by the 
transmitting relay external contacts to allow the 
oscillator to run continuously during CW opera¬ 
tion, thus eliminating chirps. In order to do 
this, the white wire in the VF-1 cable is cut 
short and taped out of the way. Then a jumper 
wire is soldered between pins 1 & 2 on the 
VFO keying jack. It is now possible to spot 
the frequency by turning the operation switch 
to “on” (manipulation of the DX-40 function 
switch is now not necessary for spotting pur¬ 
poses). To complete the wiring changes, a 
piece of coax is run from the transmitting relay 
to the keying jack on the VF-1. Connect the 
VF-1 output to the DX-40 and place the 
transmitter in the “tune”—“10 meter”—“AM- 
CW” positions. The VF-1 will be in the 40- 
20-15-10 and “on” positions. Insert a key in 
the DX-40 and obtain maximum grid drive. 
Tune in the signal with the BFO on. Key the 
transmitter. If there is any frequency shift, 
detune the VF-1 output coil until there is no 
difference between the key up and key down 
notes. Repeat this procedure on 40 meters 
using the 160-80-40 position on the VF-1. 
After a % hour warm up period, place the 
VF-1 in the 40-20-15-10 position and turn the 
switch between standby and on. If there is 
a short but rapid drift observed, replacement 
of the 6AU6 is recommended. 

Testing 

With the DX-40, SB-10 and VFO properly 
cabled together, the following procedure for 
testing is suggested. 

a) Connect a 60 watt dummy antenna to 
the DX-40. 

b) Turn the AM-CW/SSB switch to the 
AM-CW position and test these functions as 
outlined in the instruction booklet. 

c) Switch the DX-40 to standby, the AM- 
CW/SSB switch to SSB and plug in the keying 
cable from the SB-10. Turn the SB-10 power 
on, and match the bandswitch positions on both 
units. 

d) Disconnect the output cable from the 
SB-10 to the DX-40 and switch the SB-10 to 

“manual” and the DX-40 to “CW” on the 
function switch. Plate current should read 
approximately 25 ma. 

e) Place the DX-40 and SB-10 on “standby” 


and reconnect the output cable of the latter 
to the transmitter. Now turn the DX-40 to 
“tune” with the meter switched to the “grid” 
position. With the series variable resistor in 
the bias battery string set for maximum re¬ 
sistance turn the SB-10 to “manual.” Tune the 
DX-40 drive control and SB-10 tuning controls 
for maximum SB-10 output. There should be 
next to no grid current indicated at the DX-40. 
Carefully decrease the bias series resistance 
until about M ma grid current (never more!) 
is drawn by the 6146. Switch the DX-40 to 
the “CW” position on the function switch, and 
the meter switch to read plate current. Quickly 
resonate the final to 125 ma. Turn the adapter 
output control counterclockwise until plate 
current just starts to drop off. Grid current 
should now be zero with full loading on the 
amplifier. Null the carrier. Speed is of essence 
in the tuneup of the final since the tube is 
operating past its maximum plate dissipation 
rating. With modulation the plate current 
“kicks” must never exceed 100 ma. 

Sideband is loads of fun. There’s little rea¬ 
son why it can’t be enjoyed by every fone 
man who is contemplating permanent QRT 
due to heavy AM QRM. Even the dyed in 
the wool CW man is becoming fascinated by 
this effective mode. The proof of the pudding 
is in operating the DX-40/SB-10 on 75 meters 
on Sunday nights and getting the following 
comment: “Gee whiz, OM, you must be 
kidding . . .” 

. . . K1RPB 


How to Build 
a Junk box 

W. G. Eslick 

2607 East 13th Street 

Wichita 14, Kansas 

Newcomers to the amateur fold with limited 
resources overlook a lot of good bets in getting 
‘goodies’. A few examples. Older auto radios 
of 8 to 10 years age have very little resale 
value. Radio shops, used car lots and junk lots 
will usually give these away or ask very little. 

The speakers with a six volt field coil (not 
a PM) yield lots of wire (around #22 to #26). 
Even the hash chokes (#14 to #18) make good 
coil wire. 

Audio output transformers designed for 
6V6’s or 7C5’s will work with 6AQ5’s. A push 
pull output transformer will make a good mod¬ 
ulation transformer, using the ct for B + , one 
plate lead to a 6AQ5 (6V6) modulator and the 
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other plate lead to the rf load. The speaker 
leads would not be used. The primary of audio 
output transformers with a dc resistance of 
200 to 500 ohms can be used as filter chokes 
in small power supplies running around 50 ma. 
or less. 

Don’t overlook the fact that by stripping the 
power supply from a good auto radio, adding 
a small ac supply and using a mobile converter, 
a good home SW receiver can be had. 

Old TV sets are a mint of supplies. Power 
transformers with a husky current output, fil¬ 
ter chokes, audio sections, a good supply of 
resistors, tube sockets, slug tuned coil forms, 
wire from width and liniasity coils, rf chokes, 
to mention a few, plus oodles of tubes. There 
has been several articles on making good front 
ends from a turret tuner for your homebrew 
communications receiver. A uhf converter 
usually can be made to tune the 420 me ham 
band. 

If there are any electronic plants in your 
area, don’t overlook the local junk yards. They 
buy the junk from the plants and there oodles 
of electronic parts may be had for as low as 
five cents a pound. 

Get acquainted with the maintenance men 
of hospitals, office buildings and big concerns. 
Old intercoms and many other goodies may be 
laying around, many times yours for the ask¬ 
ing. Motor rewinding shops are a source of 
cheap wire of all sizes to wind your coils. 

Make the rounds of radio-TV shops. Some 
will give you old sets to ‘clean house’ and 
others will sell you bargains. 

Don’t overlook any business in your town 
that takes ‘trade ins.’ Some radios and TV’s 
are not worth the repair in order to resell 
them and they must get rid of them. I have 
seen many an old TV set that could be bought 
for one to three dollars. 

Used car dealers (auto junk yards also) are 
good bets for used car radios. 

There are many sources not mentioned that 
may exist in some parts of the country and 
not other parts. It doesn’t take long for word 
to get around among hams that so and so’s 
salvage has got some good stuff in. Just look 
and listen. Don’t go overboard and pay too 
much for used units. Mentally think what can 
be salvaged and what the same items would 
cost you new and come up with an idea of 
what it’s worth to you. 

Don’t ever forget that ‘dealers’ are out for 
a buck. If they see you want something badly 
they may ask five dollars for it. Someone else 
not so anxious gets it for fifty cents to a dollar. 
I have seen this work many a time. Don’t over¬ 
look the idea of club auction and ‘buy, sell or 
swap’ in club papers. 

This has been written for the novice or be¬ 
ginner who is starting to build up a ‘stock.’ A 
ham can usually fill a garage or basement 
with ‘junk’ for the same price that a novice 
can fill a cigar box with parts. Get going and 
good luck. 


ELIMINATE HETERODYNES 

and other Unwanted Signals with 

WATERS 

Q-MULTIPLIER/NOTCH FILTER 

The WATERS Q-MULTIPLIER/NOTCH FILTER 
will permit you to tune out annoying hetero¬ 
dynes. It gives a null of at least 40 db tunable 
across the entire IF passband. 

The WATERS Q-MULTIPLIER/NOTCH FILTER 

combines an isolating amplifier and a tunable 
LC Bridged-T network with a Q Multiplier. 
Designed specifically to fit the Collins 7SS-I or 
Collins KWM-2, the unit comes assembled ready 
for installation. Escutcheon plates and knobs are 
matched to equipment so there is no discern- 
able change in appearance of equipment. 



Response of IF Passband 
for Various Positions of 
Q-Multiple / Notch Filter 



3 Models Available: 

337-SI for Collins 75S-1 __—— $33.95 

337-M2 for Collins KWM-2__$33.95 


340 PT for Collins KWM-2 with external VFQ— $44.95 
(operating from 516 F-2 ac power supply) 


OTHER WATERS PRODUCTS: 

Universal Hybrid Coupler 

(See Sept. *62 Adv. in 73)___$49.50 

Coaxial Transfer Switch 

(See Aug. *62 Adv. in 73) ---$11.45 

Coaxial Selector Switch 

(See Aug. '62 Adv. in 73) ——---$12.95 

Antenna System Transfer Switch 

(See Aug. '62 Adv. in 73)_-_$11.45 


Available at leading distributors 
Some territories available for representation 


WATERS MANUFACTURING, INC. 
WAYLAND, MASSACHUSETTS 
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Mobile Alternators 
and 

Alternator Conversions 

Floyd O'Kelly W5VOH 
4 I 8 East Hickory 
Midland, Texas 


WITH THE INTRODUCTION of 
more and more high powered AM and single 
sideband mobile transmitters and transceivers, 
the strain on the factory-installed electrical 
system of the average automobile has almost 
reached the saturation point. Even the highly 
efficient transistor power supplies require more 
power input than is realized in the output. 
We are reminded of the old adage, “You can't 
get something for nothing.” 

Mobile alternators have provided a con¬ 
venient way to increase power and eliminate 
the problems of battery failures and poor oper¬ 
ations resulting from low battery voltage. So 
let's examine the alternator from two angles— 
first the alternator itself, its function and oper¬ 
ation; second, its conversion from six volt to 
twelve volt operation. 

Mobile alternators produce low voltage, 
high current, three phase ac power. This pow¬ 
er is rectified, regulated and used to charge 
the battery and supply power to operate the 
electrical components installed in the automo¬ 
bile. From the standpoint of efficiency, this 
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Cross-sectional drawing of Leece-Neville 6000 
Series, 40-ampere alternator, used in most pas¬ 
senger cars. 


system beats a generator, hands-down. At en¬ 
gine idle (about 500 rpm), output of a small 
(40 amp rated) automotive alternator is about 
10 amperes. A comparable generator has not 
even cut-in at this speed. The vehicle must be 
traveling 15 to 20 mph in order to charge the 
battery. The output of an alternator rises much 
more rapidly with the engine speed than does 
the generator. 

In terms of performance, an alternator can 
produce more electrical power over a wider 
engine speed range than a generator. In most 
cases, more electricity to power all of the 
normal vehicle’s lights, accessories, and mobile 
equipment is delivered at engine idle. 

Now that we have examined a few of the 
alternator's advantages, let’s take a peek at 
the innards of this mysterious package and 
see what makes it percolate. Most of us are 
familiar with the conventional generator’s func¬ 
tion, so let’s use a comparative analysis be¬ 
tween the generator and the alternator. The 
main functional parts of a generator are the 
armature, field coils and pole pieces, commu¬ 
tator and heavy current-carrying brushes. The 
field coils and pole pieces produce lines of 
force, known as the “field.” The armature, 
which is the rotating member, cuts lines of 
force, thereby inducing an ac voltage in the 
armature windings. The commutator and 
brushes mechanically rectify this ac voltage 
into dc required by the vehicle’s electrical 
system. 

w 

The main functional parts of an alternator 
are the stator (this compares functionally with 
the generator’s armature); the rotor (function¬ 
ing as the field coils and pole pieces); and the 
rectifier (which performs the same duty as 
the commutator and brushes). The stator, 
from which the electrical current is picked up 
is stationary; the field revolves within it. Or, 
stated another wav: the stator is the stationary 

* m 

member of the alternator, just as it is in a 
conventional ac motor—but, its function is dif¬ 
ferent. In an alternator, the rotor produces 
the lines of force. As these lines of force cut 
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the stator windings, a three-phase ac voltage 
is generated. This voltage is conducted to the 
rectifier unit, which electrically changes the 
ac to usable dc. An alternator can be thought 
oI as an “insidcout” generator that produces 
three-phase alternating current. 

If you ain't “seen the light" yet, let me 
throw a few more alternator advantages at ye: 
since the stator conducts the high output cur¬ 
rent, it is not necessary to use large brushes; 
more windings can be inserted in the stator 
slots to give a greater electrical output than 
from a dc generator of comparable frame size; 
also because the stator is stationary, the wind¬ 
ings are not subjected to centrifugal force as 
in a generator; the rectifier unit changes the 
ac to dc electrically , so does not encounter 
mechanical wear as do the generator's com¬ 
mutator and heavy brushes; maintenance is 
much lower on alternators than on generators 
(for one thing, the alternator has no commuta¬ 
tor or cumbersome brush system—slip rings 
and bearings are the only wearing parts. The 
slip ring brushes seldom need attention since 
they only carry the 2.5 amps required for 
field excitation). The heavy current load com¬ 
mon to brushes and commutators of ordinary 
generators is taken directly from the stationary 
member of the alternator. 

The Leeee-Neville Company of Cleveland 
pioneered automotive type alternators for the 
armed forces during World War II. They 
released them to police, fire and governmental 
vehicles as soon as wartime production ceased. 
Most FBI, state and local law enforcement 
agencies, and fire departments now use alter¬ 
nators to the total exclusion of generators. 
You may recall first reading about alternators 
back in August 1945, when a B-25 crashed 
into the 83rd floor of the Empire State Build¬ 
ing. A New York City police cruiser, with its 
engine idling, was used as an emergency com¬ 
munications relay station until more elaborate 
facilities could be set up. With a Leeee-Neville 
alternator supplying all the electrical power 
for its radio, lights and other accessories, the 
cruiser stayed on the scene in continuous 
operation for 36 hours after the tragedy. 

Alternators are now priced competitively 
with comparable generators. When first intro¬ 
duced, they cost $20 to $100 more than gen¬ 
erators of comparable ratings. But, even at 
that price, they reduced associated costs such 
as battery replacement and ignition system 
maintenance so much they have proven to be 
actually less expensive than ordinary genera¬ 
tors in the long run and so have even more to 
offer the average car owner—especially the 
ham operator with a mobile rig. For instance, 


500 Watts PEP! 



Complete transmitter, including 
heavy duty power supply. 


Features 

Upper and lower sidebands on all ranges 
Power output control 75-500 watts 
Automatic level control (A. L. C.) 

Meter for monitoring plate current and transmitter 
output 

Provisions for FSK 

Rugged heavy duty cast aluminum chassis 
Modern styling and extra compact for table top use 
Heavy duty full time blower 
Smooth tuning 100-1 VFO tuning 
500 watts PEP 

Carrier suppression more than 50 db 
Unwanted sideband suppression more than 45 db 
Spurious frequencies down more than 45 db 
All Crystals included 

VFO Stability: 50 cps. after one-half hour warmup 
Pi network output. 45-100 Ohms 
Voice control 
Anti-trip circuitry 

Frequency Ranges: 3.5-4.0 me, 7.0-7.5 me, 
14.0-14.5 me, 21.0-21.5 me, 28.0-28.5 me, 
28.5 29.0 me, 29.0-29.5 me. 

TRI-STATE Electronics, Inc. 

2734 Lee Hwy., Falls Church. Va. 


Send information on the TRI-X-500 SSB Transmitter 
to: 

Name . ....... .. ... 

Address ...... 

City. .... State. 
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Typical installation of Leece-Neville 40-ampere, 
6000 Series alternator with built-in silicon rec¬ 
tifier diodes. 


reports retained by Leece-Neville show that 
battery life has increased anywhere from 30% 
to 100% as a direct result of installing alterna¬ 
tors to replace generators. Even without pre¬ 
ventive maintenance or extensive repairs, the 
average alternator system can be expected to 
give three times the service life of conven¬ 
tional de generators. 

If you are contemplating the purchase of 
a new family "bus/ von should consider either 
placing an alternator system under the hood 
yourself or checking with your dealer and have 
the svstem factory installed in place of the 
conventional generator. 

Unfortunately there are a few of us that 

w 

can’t quite swing the price of a new unit and 
must resort to the timely art of conversion. 


With the influx of twelve volt systems on 
almost all of the new ears there are many six 
volt alternator systems being placed on the 
shelf. The price of these units usually depends 
on the power rating and of course on its con¬ 
dition. One of the most popular six volt alter¬ 
nators and the one that will probably be found 
by most of us scroungers is the Leece-Neville 
5058-G Series, rated at 95 amps. So for the 
sake of an example, we will refer to this series 
in our conversion discussion. All parts men¬ 
tioned may be purchased from your nearest 
Leece-Neville sales center, or ordered through 
the Leece-Neville dealer in your community. 

Let’s assume that we are going to convert 
the 5058-G series alternator to a 12-volt, 50 
to 60 amp unit and require a high (20 to 30 
amp) output at engine idle. The first step is to 
remove the rotor assembly from the alternator. 

■tf 

Second, install a new rotor coil No. 28459 and 
a two turn stator No. 32641. If a high output 
at engine idle speed is not required, you can 
convert the alternator simply by changing only 
the rotor coil. Another alternate is to complete¬ 
ly replace the rotor assembly (Leece-Neville 
No. 29802), This will increase the overall con¬ 
version expense and will probably not be con¬ 
sidered unless the original rotor assembly is 
damaged. You do not have to touch the stator 
in this method of conversion. 

Unfortunately the alternator is only a por¬ 
tion of a system that also contains a regulator 
and a rectifier. At present there is no method 
of converting them. However, the required 
regulator and rectifier may be obtained from 
any Leece-Neville distributor. 

Another option on the conversion process is 
to install silicon diode rectifiers in the alterna- 


-ALTERNATOR-*-- D *LfJ£I E 

| RECTIFIER 
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Complete wiring diagram of the negative ground system. The positive ground system is 
identical except that the diode connections going to terminal G and those going to 
ground are reversed. 
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tor. This may he accomplished by using the 
Leece-Neville rectifier kit number 57254. The 
kit consists o i a new alternator end housing 
with built-in silicon diode cells, heat sinks, 
housing cover, and connection cables. You 
merely take oil the old end housing and re¬ 
place it with the new silicon rectifier end 
housing unit, using the original through bolts 
and ac stator terminal nuts and washers. 

It I have sold you on the alternator and 

vou are ready to have one installed or install 
* * 

one yourself (either from preference or be¬ 
cause you happen to be as broke as I am) 
you may be interested in a few notes on in¬ 
stallation and trouble shooting. 

When installing an alternator system dis¬ 
connect the battery first and do not reconnect 
until you are ready to check the installed sys¬ 
tem. Be sure to cheek the ground polarity and 
see that your rectifier and regulator system are 
corresponding polarized. If you hook up the 
battery or rectifier backwards, you'll be caus¬ 
ing a short circuit across the batterv, to sav 
nothing of mining those gold plated diodes. 


Typical installation of Leece-Neville 60-ampere 
heavy-duty alternator equipped with silicon rec¬ 
tifier diod es. 

It would be impossible to be specific on the 
physical installation because of the many dif¬ 
ferent makes and models of cars. However, 
there are available complete mounting kits for 
vour automobile from the Leece-Neville Com- 
party that furnishes just about everything ex¬ 
cept the fan belt. Just use your hat rack 
coupled to some common sense. 

After the installation a few simple checks 
can be made to determine if the alternator is 
functioning properly; with the engine at idle 
speed, remove the “F” (field) lead from the 
ft gulator, and touch it against the “G” 
(ground) terminal. This will allow the alter¬ 
nator to operate “Full Field.” 


RANGE 


STYLE 
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Shakespeare construction —and , 

your SSB mobile transceiver 

—It's what's inside this single band, base li 

loaded WONDEROD that gives it notable Ejk 
power handling capabilities: an air-core J* 

(1) —optimum toil efficiency requires this ESr 
—reinforced by a hollow cylinder (2). .ft 

Coil (3) wound in lower section of an- 
tenna to reduce loss, is embedded in a | 

laminate of tiny glass fibers (4), rod- Pmf 

length for flexibility. Fiberglass spiral 
wrap (5) adds impact strength. 

•Very Impressive Package * 

f 

COLUMBIA PRODUCTS COMPANY 

Shakespeare Co. Subsidiary, Columbia, S. C 


m 


O' 
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CAN YOU REALLY 
GO ONE MORE 
MONTH WITHOUT A 
KTV TOWER? 


We modestly admit that our towers are the best 
you can buy. You'll find our complete list of prices 
on page 40 of the October 73. Or you can drop 
a line for our specification sheets. 

KTV towers 

■ * ■ ■ Sullivan, Illinois 
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If the alternator shows a high rate of charge 
when running full field, the alternator is func¬ 
tioning properly. If the alternator shows a 
very low or no rate of charge when running 
full field, the alternator will have to be re¬ 
moved and checked on the bench. Remove 
the rotor from the housing and check with an 
ohmeter to determine if it is open or shorted 
by placing the meter's leads on the slip rings 
to measure the resistance of the coil. The 
meter should read between 4.3 to 4.6 ohms on 
a 12 volt, or 2.3 to 2.5 ohms on a 6 volt 
system. If very little resistance is read, it 
indicates a possible shorted coil. Check for 
loose or broken wires at the slip rings. If 
infinity is read on the meter, the coil is open. 
If the rotor checks good, it should be cleaned 
by washing with a brush dipped in a cleaning 
solvent or paint thinner. Rinse with another 
brush dipped in unleaded gasoline or kerosene 
and wipe dry with a cloth. 

While the unit is on the bench, check the 

stator sections for continuity between each 

«*■ 

section and ground (these leads should be dis¬ 
connected from the rectifiers). Next check for 
continuity between each stator phase, then 
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check for ground between the stator leads and 
the stator. Continuity should be found in each 
combination. 

Many amateurs will discover the advantages 
that the alternator system has to offer and 
will probably bend your ear about them every 
time a discussion starts on mobile operations. 
Two important features that have not been 
discussed are: 1. The noticeable absence of 
generator noise that is usually so aggravating 
on the higher frequencies; 2. The alternator 
produces a three phase ac voltage that can be 
utilized directly into a transformer system to 
supply just about any voltage that you might 
need. Three phase power supplies offer better 
transformer utilization, less ripple output and 
better power factor in the load placed upon 
the ac line. Only a small amount of filtering is 
required on such a power supply and the bat¬ 
tery is not overloaded. 

So the next time the snow is near the sensi¬ 
tive area of a tall giraffe and your car won’t 
start, or your transmitter starts “FM-ing” be¬ 
cause of a low charged battery you will be 
only one step away from becoming a proud 
owner of an alternator. . . . W5VOII 


out the 

Viking 

Personal 
Messenger 

WHILE I FIND the doings on the 
Citizen s Band as annoying as any other ama¬ 
teur, this in no way interferes with my using 
the band for its intended purposes. I don’t 
believe in letting a little emotion stop me from 
being practical. 

The 11 meter band comes in handy for ham 
use every now and then, though not for ham¬ 
ming. For instance, the Porsche Club was 
putting on an acceleration test and needed 
communications between the start and finish 
to time the runs. We could have done it by 
ham radio to be sure, but by using a couple 
of CB handitalkies we were able to let anyone 
available operate the rigs and the event went 
off very smoothly. 

Speaking commercially, there is a wide 
choice of pocket sized CB gear and nothing 
much for the ham bands. Sure, I could retune 
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the gear to ten or six meters without much 

difficulty, but this would lower the utility 

because then I could only use it with licensed 

operators at both ends and though most of 

my friends arc hams, I do have a slight circle 

of acquaintances in other fields. Why restrict 

their use when there is little to be served bv 

♦ 

doing this? 

We keep a pair of handitalkies around here 
ready to use and find them invaluable. When 
someone is making the trip up one of the 100 
foot towers it is a lot easier to have him clip 
a rig on his safety belt and keep in touch with 
him instead of trying to holler over the wind 
and traffic noises. 

The units also come into play when we have 
some antenna tuning or evaluation. We park 
someone on a neighboring hill with a field 
strength meter and the CB unit and tune 
away. It also is dandy for investigating TVI 
complaints, greatly speeding the process of 
trying all bands and beam directions while 
maintaining constant communications during 
the process. 

We have a friend (non-ham) who goes 
hunting a lot and he has found the units a 
great help for keeping in touch with fellow 
hunters and keeping them from shooting each 
other. 

When we decided to invest in a pair of CB 
handitalkies we looked over the market very 
carefully. The final choice was a pair of the 
Johnson Viking Personal Messengers. This de¬ 
cision was dictated by the high power that 
they put out (one watt) and the available 
rechargable battery assembly. The extra range 
made possible by the one watt unit over the 
more usual 100 milliwatt or less frequently is 
important. The lower power transceivers are 
less expensive and don't require the formality 
of even a CB license, but the higher power, 
when vou need it. is worth all the extra effort 

¥ V*- 

and expense. 

. . .W2NSD 


Wire it to suit yourself! 





BALUN W 
COIL KIT 


" -Mi 


mt 


Model 3976 ^ 

$8.95 

A brand new balun coil kit with exclu¬ 
sive B&W design features. Model 3976 
has sturdy, air-wound bifilar inductors 
for multiband impedance matching. 

Kit has full wiring instructions show¬ 
ing how to connect 75 ohms unbalanced 
to 300 ohms balanced, or 75 ohms un¬ 
balanced to 75 ohms balanced. 

Balun operates on 80 through 10 meter 
bands without tuning or changing coils. 
Rated at 250 watts maximum AM phone, 
500 watts CW and 1 KW on SSB. 

Coils and space-saving mounting 
bracket also available separately. 

Available at better dealers now, or 
write to B&W direct. 


BARKER & WILLIAMSON, Inc. 

T^adio CowmtmicatiQH Qquipmml Since 19*22 

BRISTOL, PENNSYLVANIA • STillwell 8 5581 


GENERALIZE YOURSELF1 

LEARN RADIO CODE 




\ The EASY WAY 

\ No Books To Road—No Visual 
\ Gimmicks To Distract You. Just 

\ listen and loarn 

\ Bastd oo ms dor a nytktltfltei 
\ tochalquoc — This courts will take 
-\ vta btyend 13 w.p.n. la 

LESS THAN *4 THE TIME 
Available also on magnetic tape 
$9.95 Set Your Dealer NowI 


Album Contains »€!! fill 
Three 12" IP's CraiLUIl 


v. 


2 Vi Hr. 
Instruction 


RECORDS 


2769 CAROLINA 
REDWOOD CITY, CALIF. 



The CUBEX MK III De Luxe 3 BAND QUAD 


Now 3 ways 

• FIBERGLAS SPREADERS . . only $99.50 

• ALUMINUM SPREADERS ..... only $79.50 

• BAMBOO SPREADERS ... only $67.50 

All models use the heavy duty Cubex support structure — 2" O.D. 
tubular alum, boom — Heat treated alum, spiders — Hi-Gain — Hi- 
FBR — Single feedline optional. 

Law Wind Resistance^—Light Weighty only 27 lbs,—-TV !?ofor Handle* 
—Low SWR—Pre-tuned Reflector Coilr—No Stub» 

The CUBEX MK III gives you 3 FULL SIZE, FULL EFFICIENCY, boom 
antennas with separate FULL WAVE driven elements on oach band. All 
this in half the horizontal space required by a 3 el, 20 mtr. beam. 

““ WRITE FOR FREE BROCHURE "F" 


20 


-05 
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CUBEX COMPA 


3322 TON.'a AVt.SU 


A IT ADEN A 


CALIFORNIA 
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Station Time Pane 


Ronald Ives 

2075 Harvard Street 

Palo Alto, California 


BACK IN THE ‘"good old days/’ when 
exact timing was not too important, the "‘sta¬ 
tion chronometer” was a 98-eent alarm clock, 
which was wound daily (if we didn't forget); 
and set, every now and then, by the NAA time 
signal. This gave us a time standard of sorts, 
which was usually within five minutes, plus or 
minus, of “train time.” 

With the passage of years, time became 
more important, and now, in many instances, 
time accurate to about the nearest second is 
very desirable. RTTY transmissions start exact¬ 
ly on schedule, and are not repeated. If you 
tune in late, you lose the first part of the 
transmission. 

With the increasing importance of accurate 
time, the 98-cent alarm clock was replaced by 
a better mechanical clock, and later by an 
electric clock, which kept “perfect” time be¬ 
tween the almost-daily power failures. For this 
electric clock, an “automatic” WWV setter was 
developed, as well as a power failure indicator. 
Eventually, the electric and mechanical clocks, 
and all the various adjunct “black boxes,” took 
up too much desk space, and the desirable and 
tested elements of the assemblage were inte¬ 
grated into a single time panel, appearing as 
in rig. 1. 



Fig. 2 


For operating convenience, the mechanical 
clock (right) is kept on Greenwich Meridian 
Time (“Universal Time”), and the electric 
clock, (left), which is periodically checked 
against WWV or WWVH, and reset when 
necessary, is kept on local time. This proce¬ 
dure eliminates mental calisthenics in convert¬ 
ing from one time to another, yet makes pos¬ 
sible immediate recover)' of local time should 
the power fail (as it too frequently does). 

Block diagram of the time panel comprises 
Fig. 2. Circuit of the “ordinary audio” portion, 
which is largely conventional in design and 
use, is shown in Fig. 3. The detector output of 
the receiver is fed into a pre-amplifier, which 
is one half of a 12ATT, conventionally con¬ 
nected and operated. Pre-amplifier output goes 
to a base clipper, which is adjustable to elimi¬ 
nate background noise. Signal and background 
levels, at the output of this, are monitored by 
use of a 6E5 “Magic Eye” tube. Base clipper 
output also goes to a 12ATT cathode follower. 

From an adjustable tap on the load resistor 
of this cathode follower, a signal is fed to a 
6AQ5 power amplifier, and thence to a small 
speaker on the panel. Speaker output is the 
input signal, amplified and stripped of all, or 
any desired part, of the background noise. 

Fixed output of the cathode follower goes 



Fig. A Above-chassis interior view of time panel 
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Fig. I Station time panel. 


to the “automatic” setter for the electric clock, 
and to a selective amplifier, whose output is 
the “seconds pips” of the WWV signal. Major 
components of this audio channel are visible 
near center of Fig. 4. 

The selective amplifier, which isolates the 
seconds pulses from the composite WWV sig¬ 
nal, is an “MIT” design 1 , using the two halves 
of a 12AU7A in cascode as the amplifier, and 
a twin-T network as the frequency-selective 
feedback element. A 6C4 cathode follower 
isolates the feedback network from the ampli¬ 
fier, and also provides an isolated output. 

Circuit of this amplifier, with constants, con¬ 
stitutes Fig. 5. To eliminate the use of costly 
precision components, the resistive elements of 
the filter are made adjustable. Exact values of 
these components can be computed from 
standard handbook formalae, or scaled from 
the Carter Nomograph 2 . 

After construction, the filter is set to ap¬ 
proximately 1,000 cycles, and then trimmed 


to exact setting using the WWV signal as a 
standard. The adjustments are the two “Fre¬ 
quency’" controls visible in Fig. 4. Almost any 
symmetrical dual triode will perform well in 
this circuit. 

The clock setter is a signal-actuated switch, 
and is an improvement of an older model 
which performed well. Circuit of this com¬ 
prises Fig. 6. Under normal conditions, the 
armature of the set coil of the symmetrical 
latching relay is up, the clock is connected to 
line, and keeps as good time as the local 
frequency stability permits. 

When clock time differs from WWV time, 
the second hand is stopped at 60 by pressing 
the STOP pushbutton, and the minute and 
hour hands are manually set to the next WWV 
announcement period. Pressing the STOP 
pushbutton energizes the set coil of the latch¬ 
ing relay, which disconnects the clock from 
the line (stopping it); shunts the power switch 
of the entire panel, and closes the contacts 
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FIG. 5 


associated with the reset coil ol the same relay . 
As this is a latching relay, the coils only draw 
current when energized, but the contacts "stay 
put” until the opposite coil is energized. The 
F-6 diodes across the relay coils, ‘"connected 
backwards,” are flyback absorbers. 

After the second WWV time announcement 
of the next period, the SET pushbutton is de¬ 
pressed. This readies the circuit for the com¬ 
mencement of the tone signals. Pressing the 
SET button energizes the DPST relay (ex¬ 
treme right, Fig. 6), which is wired for self- 
holding (lower armature contacts), and which 
also energizes the reset coil of the latching 
relay. This relay, however, cannot function, 
as no signal is incoming, and the right half of 


the 12AU7A is held to nonconduction bv the 
Zener voltage on its cathode. 

Recommencement of the WWV tone signal 
applies an af voltage to the system. This is 
amplified in the left half of the 12AU7A, 
rectified in the doubler circuit between halves 
of the tube, and the rectified output applied 
to the right grid. This drives the tube into 
conduction, so that the reset coil is energized, 
and its armature pulls down. This releases the 
previously locked-down armature of the set 
coil, so that the clock starts, and the shunt is 
removed from the panel power switch. At the 
same time, the contacts controlled by the reset 
coil armature are opened, removing energiza¬ 
tion from the DPST relay. After a short time 



Fig. 6 
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Your persona! at¬ 
tention is a "must" 
at WRL. Our 18 hams 
are at your service 
day or riite. Write, 
phone, or wire. 



Leo I. Meyerson, WPCFQ 


WRL 

SEllS TO YOU DIRECT 




WRL's DESKIT 


Klj -Y Designed especially for the ham ex- 
perimenter or for laboratory use. Slop- 
^29^ ing top, slide-out leaf. Built from %" 
Nova-Ply with wood Mosiac finish. Will hold 
over 500 lbs. Size; 4914" x 29-%" x 31". Wt. 99 lbs. 


TECH-CEIVER 6A 

6 Meter Transceiver—Mobi I e— Fixed- 
Compact. Size; 5"H,9%"W,6"D. 5W. 
input with 8Me xtals, PTT. Rec. !4uv, 
tunes 49-54 Me, A VC, AML, stable, 
selective, speaker. Wt. 9 lbs. Less 
P.S. Kit $39.95 



$3995 


"MULXI-PAK” PSA-6 

Univarsal AC P.S. Silicon rectifiers. 
Dual HV 600V/300V @ 300Ma, 210V/. 
Max. Bias 0-3GVAC. (Also available 
customized at slightly higher price, 
for Swan, -76, AF67/68, etc.) Wt. 
15 lbs. Kit $24.95 - Wired $39.95. 


$24’s 



SS-3 “Q” MULTIPLIER 


$1 C95 Improve receiver performance. 

* ** New and improved design of 
SS-3 circuit with Ultra High "Q" coils. 
Selects the Signals you want and rejects 

undesirea ones. Complete with 1 15VAC "built-in" 
power supply. Use with any superhet having 455KC I.F. 
Plugs into Collins "S" line. Complete Kit. Wt. 6 lbs. 


PREAMPLIFIER DB-68 

Wired Preselector — 6-80 Meters. 6 

trioae tube sections for average 24DB 
gain. Tunable, built-in 1I5VAC P.S., 
coax or twin lead, illuminated dial. 
6%x6-5/8x7!4". Sh. wt. 10 lbs. 1 yr. 
parts warranty. WRL Import. 


WRITE FOR OUR FREE FLYER & LIST OF 
OVER 1,000 PIECES OF QUALITY RECON¬ 
DITIONED EQUIPMENT - TERMS - TRADES 



i 


1 MIDI 

L 

WORLD RADIO LABORATORIES, Inc. 


mi 

3415 W. B'dway • Council Bluffs, la. 


Leo, sell me direct O Deskit □ Q Multiplier LJ Preamp 
DB-68 □ Multi-Pak P.S. O Tech-Ceiver 6A O Add 

to my Charg-A-Plan □ Check enclosed □ Additional 
information on . . FOB WRL 73-1 

Name . . . Call .— 

Address 

City-State _____ 


delay, caused by the 4 mfd shunt capacitor, 
the armature rises, de-energizing the reset coil 
of the latching relay. This time delay is in¬ 
serted here so that the armature of the reset 
coil will surely pull down and latch in place 
before the coil is de-energized. 

If desired, the amplifiers and reset mech¬ 
anism of this time panel can he made to shut 
itself off automatically once the clock is set. 
This is made possible by the contacts on the 
set coil that are shunted across the ac switch. 
For automatic shutoff, snap the main power 
switch to OFF position any time after the 
STOP pushbutton is depressed. 

If there is a fumble or snafu anywhere in 
the setting process, press the SET button and 
then the RESET button, and everything is 
ready for a new start. 

Components of the clock setter are visible 
in lower left of Fig. 4, and in lower right of 
Fig. 7. Note the copper disks which form the 
heat sink for the Zener diode. 

Power supply used is somewhat more than 
adequate, with an ample margin of safety 
built in, to avoid trouble as components age. 
Circuit of power supply and power failure 
alarm comprises Fig. 8. The power failure 
alarm is a self-holding relay, which releases 
when the power is interrupted, and must he 
manually reset (RESET pushbutton). In its 


de-energized position, the relay switches an 
alarm light on. This is a GE-44 bulb, operated 
from the line in series with 5 mfd of capaci¬ 
tance. 



Fig. 7 Under-chassis view of time panel. 


Layout and construction are not at all criti¬ 
cal. Components that must be seen regularly, 
or operated regularly, are placed on the front 
panel. Adjustments of the “set and forget” 
type are mounted on the chassis top and skirt. 
Permanent connections—ac and audio input- 
are made at the rear; the temporary connec¬ 
tion—Pulse Output—is made by means of a 
jack on the front panel. 
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Fig. 9 R ear Chassis skirt of time panel, showing inputs 
and "set and forget" control. 


Workmanlike construction is most desirable, 
as a time panel of this type is designed for 
regular use, not as a repair and trouble-shoot¬ 
ing exercise. Liberal use of tie points (Fig. 7) 
not only firms up component mounting, but 
also provides convenient test points, so that 
a component failure, if one occurs, can be 
localized promptly, and corrected without per¬ 
forming major surgery on the assemblage. 

Mounting of the various networks, most of 
them in shield cans, is simplified by use of 
pu itched epoxv board and push-in terminals 
(Vector 82C24WE and T-28, for example). 
Cabling here is done by use of G-C cable ties. 

Initial adjustments are few and relatively 
simple. After a thorough circuit check, feed a 
WWV signal into the input. In the writer's 
receiver, this is taken from the detector out¬ 
put through a cathode follower. Set back¬ 
ground suppression to zero, and adjust speaker 
volume to suit your taste. Slowly advance the 
background suppression control until the sig¬ 
nal has optimum intelligibility. This will be at 
approximately the point where the 6E5 is wide 
open on no signal, and closed, or slightly over¬ 


lapping on receipt of an audio signal. Readjust 
the volume if necessary. 

Set the CONTROL (rear chassis skirt, Fig. 
9) at about mid range, and go through the 
clock setting procedure, readjusting, if neces¬ 
sary, to secure certain operation of the relays. 
None of these adjustments are critical. Lock 
the CONTROL when operation is satisfactory. 

Adjustment of the selective filter for the 
pulse output is done as follows;—Feed a signal 
of as near 1,000 cycles as possible into the 
time panel input, and adjust the frequency 
controls (upper left. Fig. 4) for maximum out¬ 
put. Then, replace the 1,000 cycle source with 
a WWV signal, and gently re-adjust these 
same controls for maximum pulse output. 
When this is attained, lock the controls. 

Performance of this time panel has been 
entirely satisfactory, with maintenance needs 
confined to replacement of one pilot lamp in 
six months. The predecessor of this device, 
using the same general principles, but some¬ 
what cruder circuitry, became obsolete after 
five years of service with no need for any 
major repairs. 

A considerable number of alternative cir¬ 
cuits and layouts, performing the same func¬ 
tions, are possible, and should perform well. 
The only precautions to be followed, and these 
are for operating and maintenance conven¬ 
ience only, are to make components possibly 
needing attention accessible—the silicon recti¬ 
fiers should be near the back of the chassis 
and exposed, so that they can be tested and 
replaced easily. The filter capacitors are best 
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with a 

MATERIAL DIFFERENCE!” 


“BEAMED-POWER” ANTENNAS 
and ANTENNA SYSTEMS 


The Choice of the Discriminating 
Communication Engineer... the 
Man who Never Settles for Any¬ 
thing Less than THE-VERY-BEST! 


You too — can enjoy World renowned Telrex 
performance and value! 

Send for PL77 condensed data and pricing cata¬ 
log, describes 107 popular amateur antennas 
from $6.95 to $999.00. Expanded data sheets — 
Your favorite band, also available. 


Communication and TV Antennas 

f*|l V LABORATORIES 

ASBURY PARK 40. NEW JERSEY. U.S.A. 



socket-mounted (Cinch 2-C-7), for easy re¬ 
placement. The relays should not be “buried,” 
as the contacts may need cleaning after several 
years of service. 

Although almost any electric clock, and al¬ 
most any mechanical clock, can he used on 
this panel, fairly rugged equipment is most 
desirable, so that indicated time will mean 
something. The electric clock used is a Navy 
type, with cut gears and heavy plate con¬ 
struction, suggesting long trouble-free life. The 
mechanical clock is a Waltham Aircraft Chro¬ 
nometer. This is available surplus, in running 
condition, for about $20.00 (C and H Sales); 
used, but reworked and with an FAA cer¬ 
tificate, for about $85.00; and new for about 
$125.00. This clock, in station service, can 
be regulated to hold within about one second 
a week; and its service life, if annually over¬ 
hauled bv a skilled watchmaker, is consid- 
erably in excess of 20 years. 

GMT, for chronometer setting, can he com¬ 
puted from local time by methods outlined 
in your son’s geography book; or determined 
from tabulations in the Nautical Almanac 
(p. 262-265, 1963 edition). Both local and 
GMT are regularly announced by your local 
Aeronautical Range Station. 

Labels used on this equipment are Metal- 
photo, made and applied by the Kohler tech¬ 
niques 3 . Decals can also be used effectively, 
if they are applied carefully, and protected 
by a coat of clear lacquer. 

With a time panel of this sort, the busy 
operator is never at a loss for the correct time, 
either local or GMT, and this time can be 
checked as often as desired against WWY or 


WAVY IT With careful cheeking, station time 
errors in excess of I /20th second should never 
occur. . . . IVES 

1 Valley, G. E. and Wa!Inman, Henry, “Vacuum Tube 
Amplifiers/’ New York (McGraw-Hill), 1948, 401-403. 

-Carter, D. F.. “Parallel-T Nomograph/ Electronics 
Vol. 30. No. 11, Nov. 1957, 192. 

a Kohler, G. M. “Photography Produces Custom La¬ 
bels,” Electronics, Vol. 33, No. 1, Jan. 1, 1960, 100 et seq. 


Oiler 

Doctors are now using throw-away needles 
for penicillin on home calls. The thing consists 
of a glass tube with a needle at the end. All 
one has to do is to grind the sharp end flat, 
pull out the rubber plunger which is left at 
the bottom, and by attaching something to the 
plunger one has a very fine oiler. My doctor 
gave me a half dozen to experiment with when 
I mentioned that I thought 1 could use them. 

.... K*HVK 

These are not good playthings for the kids . 


THIRD PARTY TRAFFIC 

A reminder . . . Bolivia and the United 
States now have an agreement permit¬ 
ting the exchange of third party traffic 
by amateurs. Third party traffic may 
presently be handled with the following 
countries: Bolivia, Canada, Chile, Costa 
Rica, Cuba, Ecuador, Haiti, Honduras, 
Liberia, Mexico, Nicaragua, Panama, 
Paraguay, Peru and Venezuela. 
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A Remote Antenna 
Tuning Unit 


ANTENNAS IN GENERAL and mo¬ 
bile antennas in particular perform best at a 
single frequency and if operation over a band 
of frequencies is contemplated, as with a YFO, 
a means of tuning the antenna must be em¬ 
ployed, This tuning can be accomplished at 
either the transmitter end of the transmission 
line or at the antenna terminals. In the first 
instance the transmitter output circuit or an 
antenna coupler at the transmitter can be ad¬ 
justed so as to deliver most of the available 
power to the antenna. However at frequencies 



Fig. I 


where the antenna is no longer matched to 
the transmission line, usually away from the 
antenna resonant frequency, a standing wave 
will appear on the line. In many instances, 
particularly mobile installations where the an¬ 
tenna Q is high, the standing wave ratio can 
be quite large away from the resonant fre¬ 
quency of the antenna and in many cases these 
high standing waves cannot be tolerated. Also, 
the transmission line absorbs more and more 
of the power going to the antenna as the 
standing wave ratio is increased, lowering the 
overall efficiency. On the other hand, if the 
tuning is accomplished at the antenna termi¬ 
nals, the antenna will remain matched, or 
nearly so, to the transmission line over a band 
of frequencies. As a result of this the standing 
wave ratio will remain near unity over the 
frequency band thus maintaining good effi¬ 
ciency and avoiding the problems associated 


Earl Murphy 

8891 Otenfangy River Rd. 

Powell, Ohio 

with a high standing wave ratio. What is 
needed then is a method of remotely tuning 
the antenna to keep it matched, or nearly so, 
to the transmission line. Many schemes have 
been tried with varying degrees of 3 m O C6S5 
and currently the most popular centers around 
either a tapped or continuously variable rotary 
inductor. This article offers a different solution 
to this problem in the form of a remote tuning 
unit that uses a variable capacitor for the tun¬ 
ing element. This technique, in general, is 
more economical in that the rotary variable 
inductors are expensive whereas a variable 
capacitor can usually be salvaged from the 
junk box. If the power is low, that is, less than 
about 15 watts, a receiving type capacitor can 
be used. It also appears that there is less con¬ 
tact loss in the capacitor than in the inductor. 
For what it is worth, it is also noted that the 
electrostatic field of the capacitor is much eas¬ 
ier to shield than the electromagnetic field of 
the inductor. Also a more compact unit can 
be made using a variable capacitor. Fig. 1 
shows a completed unit that measures only 
12" x 3" x 23*". The two binding posts are con¬ 
nections to the drive motor. All the compo¬ 
nents are mounted on the top panel as shown 
in Fig. 2. All of the parts were salvaged from 
the junk box except the aluminum box which 



Fig. 2 
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I made. The motor has a reduction gear drive 
and was designed for 28 volts do. The 12 volt 
system in the automobile made it run at about 
-1 or 5 rpm which is a comfortable tuning speed. 
If desired, a speed control potentiometer (IT 
in Fig. 4) can be added to the motor control 
circuit. The size of IT for best results for a 
particular motor can readily be determined by 
experiment. It is necessary to obtain a similar 
motor regardless whether a capacitor or rotary 
inductor is used for the timing element so the 
requirement for a motor is not a disadvantage 
for this unit. Similar motors with satisfactory 
performance can be purchased at many sur¬ 
plus stores. The rotary switch shown in Fig. 2 
inserts a fixed capacitor in parallel with the 
variable capacitor for half the tuning range to 
double the capacity range. The switch is of 
the shorting type with half the contacts bussed 
together and adjusted so it inserts the fixed 
capacitor into the circuit as the variable ca¬ 
pacitor is passing through maximum and re¬ 
moves it as the variable capacitor passes 


FM Ei FM FM FM 

FMTRU 30D 150mc $45.00 FMTRU 41V 30~50me $85 . 
FMTR 3QD 30-50me $45.00 50BR base sta. 30-50mc $85 
FMTRU SOD 150mc $65-Si00 80Y base sta. 30-50mc $150 


FMTR SOD 30-50me $65-5100 T44A6A 450mc $100 and up 
Also-GE gear $35 and up. Dumont and Link gear available. 

nnrthwpM electronics 

I I III III *V u Jl Rnv 7 Chesterton. Indiana 



45 AMPERE 
ALTERNATOR, 
SEMI - CON¬ 
DUCTOR REG¬ 
ULATOR, UNIVERSAL 
MOUNTING KIT. 

Fresh Stock Guaranteed 

F.O.B. Boston $59.95 

ELECTROCOM CORP. 


1100 Tremont St., Boston 20, Mass 


m « i r v v d r uf b v v m 

A Mi Mi Mi A A At Mi WW AA A A Mi AA 

EQUIPMENT • COLLINS 


through its minimum. To assure maximum 
continuous coverage, the fixed capacitor should 
be as large as the maximum capacity of the 
variable capacitor minus the minimum value. 
That is, for a variable capacitor with a range 
of 30 to 300 mmfd, the fixed capacitor should 
300 — 30 = 270 mmld. A curve of capacity 



SHAFT ROTATION IN DEGREES 

versus rotation for this unit is shown in Fig. 
3. As a further refinement, the switch could 
have been a double gang type and the second 
section could be used to light indicator lamps 
or drive a meter through different sizes of re¬ 
sistors to indicate the position of the drive 
shaft and hence, by experience, the antenna 
could be nearly tuned before applying trans¬ 
mitter power. A slightly more elaborate though 
more precise arrangement would involve 
coupling a continuously rotatable potentiom¬ 
eter to the drive shaft to drive a position in¬ 
dicating meter. Both sides of the capacitor are 
"hot" so it must be insulated from the box 


51J2, 51J3, R-390A/URR Receivers (.50-30.5 
MC). Teletype Printers #14, #15, #19, #20, 
#26, #28. Kleinschmidt Printers #TT-4A, 
TT-76, TT-98, TT-99, TT-100, GGC-3. Tele¬ 
writer Frequency Shift Converter. For general 
information & equipment list, write to TOM, 

W1AFN, ALLTROISICS-HOWARD CO., 
Box 19, Boston 1, Mass. Richmond 2-0048. 
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YOUR 

TREASURED 

QSL'S 

DISPLAYED 


20 pockets per packet 
3 packets per $1.00 
10 packets per $3.00 

Just slide your QSL’s in this 
plastic protective display 
and hang on the wall of 
the shack. 

EZ-IN QSL 
PACKET 

QSL's don’t fray, yellow, 
curl, tear, endustify, fall, 
send money immediately. 


TENNESSEE PAPER & BOX CO. 
P. O. BOX 198 GALLATIN, TENN. 
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SWITCH 

(DPDT-CENTER OFF) 


and the motor and switch coupled to it by flex¬ 
ible insulated couplings. A circuit diagram is 
given in Fig. 4 where the dashed lines indicate 
mechanical coupling. A speed control potenti¬ 
ometer, Ri, and a motor reversing switch are 
shown at the remote control site. 

In operation the tuning unit is inserted in 
the transmission line as near to the antenna 
terminals as possible. With the tuning unit in 
its maximum capacity position (just past 180' 
in Fig. 3) the antenna and capacitor combina¬ 
tion is resonated at the low edge of the band 


of interest. The resonant frequency is then 
raised up through the band by decreasing the 
capacity of the tuning unit. By good antenna 
design and a judicious choice of tuning unit 
capacity the resistive component of antenna 
impedance can be made to stay near the char¬ 
acteristic impedance of the transmission line 
resulting in a low standing wave ratio across 
the band. While this unit was primarily de¬ 
signed for application in mobile installations, 
it can be used with anv antenna that can be 
timed by a single element at its terminals such 
as dipole, long wire, and vertical antennas. 
The unit pictured above was used successfully 
for two years in the author’s 60 watt, 80 
through 10 meter mobile station. Tuning was 
accomplished by operating the unit until the 
plate current meter indicated the antenna was 
loading. Crude but effective. Obviously for 
high power levels the antenna should be at 
least approximately tuned before applying 
transmitter power. 

The almost endless combination of motors, 
capacitors, switches, potentiometers, and the 
like permit the unit to be built according to 
the designers partictular requirements, desires, 
finances and/or size of junk box, and is limited 
only bv his imagination. 

... W8HOA 


Recipe for Cooked Ham 


TAKE ONE LARGE MEASURE of 
high voltage. Add to this various tubes, trans¬ 
formers and wire. Stir in some poor insulation 
and a bit of carelessness. Add a few unfused 
circuits, a couple of poor grounds and a spoon¬ 
ful of thoughtlessness. Throw in a ham and 
mix well. 

It’s quite possible that the ham may end up 
well cooked, although the time element varies 
with luck and the quality of the ingredients. 
This type of ham could be served up with all 
the trimmings, not in the gourmet atmosphere 
of a fine restaurant, but as the main course at 
the local morgue. Let’s make it a point to avoid 
being on the menu at the latter establishment. 

As a well known advertisement says, “don’t 
be half safe.’’ Take a good look around your 
ham shack and ask yourself, “how safe am I?” 
If you make a close check, chances are that 
you’ll find some questionable wiring or a high 
resistance ground lead lurking in some corner. 

Whether you run high power or low, the 
potential hazards are still there. Wherever elec¬ 
tricity is found, so are the possibilities of fire 
and lethal shock. 


Ken Johnson W6NKE 
21835 Rodax St. 
Canoga Park, Calif. 

Safety for the ham begins at the light socket, 
or power service outlet. Make sure that the 
size of wire used is sufficient to carry the re¬ 
quired current and that the insulation is in 
good condition. 

Design proper fuse protection into all of the 
primary circuits in your power supplies. Fuses 
are inexpensive and they may save you and 
your gear from disaster at some future date. 
Don’t wrap lead foil around burned out fuses 
or use solder in the fuse clips as a temporary 
measure. Find out what blew the fuse and fix 
it before turning the power on again. 

Select wire of the proper size and with ade¬ 
quate insulation when doing your circuit wir¬ 
ing. If you plan on harnessing your wiring into 
a cable, pay particular attention to the latter. 
The difference in potential between two adja¬ 
cent wires may be very high and an insulation 
breakdown can cause no end of trouble, ex¬ 
pense and danger. 

Make sure you have good, low resistance 
grounds wherever they are required. The 
ground leads should be kept as short as pos¬ 
sible to provide maximum effectiveness. Once 
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your transmitter or receiver Is completed, use 
great care in giving it its operational checks. 
Keep your hands in front of the panel, away 
from high voltages while the power is on. If 
adjustments are necessary, make them with the 
power off. If this is impossible, keep one hand 
clear of the chassis and make the adjustments 
with the other. This may seem rather awkward 
but you will avoid making a complete circuit 
through your body if you should accidentally 
touch a hot spot. 

Serious shock, burns and possible death can 
result from coming into contact with the high 
voltages in any receiver or transmitter. 

When assembling your station, be sure that 
you install a low resistance, common ground 
system for all pieces of your equipment. It may 
come as a shock to you, the hard way, to find 
that there is a difference of potential between 
your receiver and transmitter due to poor 
grounds. Each piece of gear should be con¬ 
nected to a good common ground with heavy 
braid or wire using lengths as short as possible 
to minimize the resistance. It is wise to check 
between chassis with a voltmeter to make sure 
that no difference of potential appears between 
them. Be sure every chassis is properly 
grounded. 

Another point of possible hazard is the key 
in a CW station. This little rascal can be a 
lurking monster waiting to bite the hand of its 
operator during a careless moment. Depending 
on the keying circuit, the ‘"hot side” of the key 
can be many volts above ground. Woe to the 
operator who, with one hand touching the re¬ 
ceiver panel accidentally contacts the metal 
surface of the key with the other. It could 
bring his ham carrier to a screeching halt. Low 
voltage keying circuits and relays can solve this 
problem. At best, locate the key so that you 
can grab only the knob or paddles in an excit¬ 
ing moment. 

Regardless of the physical location of your 
station, kids have a talent for getting into the 
most unexpected and carefully guarded places. 
If you are blessed with these little people in 
your home, devise some positive method of 
locking the power off in your station during 
your absence. Curious little fingers can twiddle 
knobs, throw switches and quite possibly bring 
disaster to themselves and their surroundings. 

Regardless of who, where or what you are, 
there is no substitute for safety. Don't forget 
to incorporate and practice safety in your ham 
shack. If you must, go out and get “boiled” at 
your favorite tavern on a Saturday night, but 
don't take the chance of becoming a “cooked 
ham” in vour ham shack. . , . W6NKE 


FEBRUARY GOODIES 

MD7/ARC-5, plate modulator, for command trans¬ 
mitters, ex. used, less dynamo tor, LBS. $5.50 

RE2/ARC5, ant. relay; lias thermocouple, meter, 
switch, 13/2 4v DC TR relay, ex. used, less vac 
cond SI .50 

BC-442, as above, no switch, 3 LBS. ex. used $1.26 

CATHODE RAY TUBES 

2AP-1 $3.25; 902P-1 $3.00; 3AP-1 $2.95; 
3BP-1 $3.95; 3-EP1 $1.95; 5-BP1 $6.50; 
5CP-1 $5.50; 5LP-1A $7.50. 

all are BRAND NEW- fully GUARANTEED 
MU-METAL SHIELD—BRAND NEW, for 

NEW ARRIVALS—LOW PRICED 

80-239, take-outs, replated silver, 4/$1.l0 
3BP-1 $2.75; 5BP-1 $3.50; 5CP-1 $3.50. 
RG8/U, latest, low loss, poly-foam insulation, 
NEW 18c root; 50 feet $6.25; 100 feet $12.00 
PL-259, 45c ea.; 5 for $2.00; double male 
adapters .95c each. NEW. 

Please include sufficient for postage, excess returned. 
For Illinois deliveries add 4% sales tax. 

"GOODIE" sheet free with every order. 

BC ELECTRONICS 

2333 S. MICHIGAN AVE. 

CHICAGO 16, ILL. CAIumet 5-2235 


"CASH FOR YOUR GEAR” 


WE BUY, SELL, 
TRADE. SEND 
FOR FREE LIST 



506-510 
KISHWAUKEE ST. 
ROCKFORD, ILL. 


ELECTRONIC SUPPLY , INC 


the 


no-QSB QSO 


Spec* Raider brings you Hie amazing Polarized Diversity Beam 
designed by K6CT and proven by DX men Hie world over. P. D.* 
virtually eliminates Hie 80% of QSB caused by polarization 
shift. P. O. Beams offer vastly improved forward gain, fronf-to* 
bode and side refection ratios. Space Raider beams priced from 
$44.50. Write for particulars. 


A*eH*M* let 29. IS, 10. * 


2 dthfi 


P. 


*f*slam*d DfarrsHjr 


1076 E. WALNUT ST„ PASADENA, CALIF. 


SEMICO 


U C T O R S 


Packaged in clear plastic bags. Made in U.S.A . J00%. 
guaranteed. Subject to your approval. 

Qtv. in Order 

PKg. Description no. 

1 750 mil 750 p i v sili< on i eei, It -111 

2 750 mi 1-500 plv silicon reel. It I 

2 2 amp-200 plv stud mount si I. reel. B-2A 

1 2 amp-400 plv stud mount si l, reel. It 2 

1 6 amp-Itm p|v stud mount Ml., reel. It »VB 

10 Sil (Holes TXJM. IN HO. 1 S*H lie, 1)1 

2 Hi ttitli DSP Pwr tram. 2NI55 type T-7 

1 >0 watt PSP Rwr tram. 2X173 type T-8 

4 PSP tram 2X107, Ck722 typo T-l 

2 PNE trams inixer/osc/eon verier tvpe TX-1. 

2 PXP trims. IF amplifier TX-2 

2 PXP trans. AF amplifier 9 volt type TX-4 

50 H>, 1, 2. watt resistors, assorted RK-50 

25 500v mico cond. 5. 10 20% asst. MR-25 

25 lOOOv ceramic corn!, asst, values DC-25 

ANY PACKAGE $1.00 phi* .10 postage 
Any ten packages $10.00 postpaid in V.S. 

No coirs 

Les W9GAI DELTA DISTRIBUTING 

2357 York St., Blue Island, III. 
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Radio Bookshop 

There are certain basics which go to make 
up a hamshack . . . transmitter, receiver, an¬ 
tenna and reference books. The rest of the 
ads will give you a good Idea what to buy 
in the way of transmitters and receivers, this 
is where you buy the reference books. We 
handle all kinds of radio books, but these 
listed are the ones you should have on hand. 
Buy. 

!-ELECTRONICS & RADIO ENGINEERING—Terman. One 
of the most complete text books ever printed. 1078 
pages. Theory, but easy on the math. $15.50 


5—ANTENNAS—Kraus {W8JK)i The most complete book 
on antennas in print, but largely design and theory, 
complete with math. $12.00 


II—IT'S HERE! NEW 16th EDITION of 
RADIO HANDBOOK. $9.50 


13-REFERENCE OATA FOR RADIO ENGINEERS. Tables, 
formulas, graphs. You will find this reference book on 
the desk of almost every electronic engineer in the 
country. Published by international Telephone and Tele* 
graph. $6.00 


16— HAM REGISTER—Lewis (W3VKD). Thumbnail 

sketches of 10,000 of the active and well known hams on the 
air today. This is the Who’s Who of ham radio. Fascinating 
reading. Only edition. How only $2.50 

21-VHF HANDBOOK-Johnson {W6QKI). Types of VHF prop¬ 
agation, VHF circuitry, component limitations, antenna de¬ 
sign and construction, test equipment. Very thorough book 
and one that should be in every VHF shack. $2.95 


22— BEAM ANTENNA HANDBOOK— Orr (W6SAI), 

Basics, theory and construction of beams, transmission lines, 
matching devices, and test equipment. Almost all ham stations 
need a beam of some sort . . . here is the only source of basic 
info to help you decide what beam to build or buy, how to in¬ 
stall it, how to tune it. $2.70 


23-NOVICE & TECHNICIAN HANDBOOK - Stoner 
(W6TNS). Sugar coated theory: receivers, transmitters, 
power supplies, antennas; simple construction of a 
complete station, converting surplus equipment. How to 
get a ham license and build a station. $2.85 


24-BETTER SHORT WAVE RECEPTION—Orr (W6SAI). 
How to buy a receiver, how to tune it, align it; build¬ 
ing accessories; better antennas; QSL's, maps, aurora 
zones, CW reception, SSB reception, etc. Handbook for 
short wave listeners and radio amateurs. $2.85 


26-5-9 SIGNALS—Orr (W6SAI). A manual of practical de¬ 
tailed data covering design and construction of highly ef¬ 
ficient, inexpensive antennas for the amateur bands that 
you can build yourself. $1.00 


27-QUAD ANTENNAS-Orr (W6SAIL Theory, design, con¬ 
struction, and operation of cubical quads. Build-it your¬ 
self info. Feed systems, tuning. $2.85 


28-TELEVISION INTERFERENCE-Rand (W1DBM). This Is 
the authoritative book on the subject of getting TVI out 
of your rigs and the neighbors sets. $1.75 


32—RCA RADIOTRON DESIGNERS HANDBOOK-1500 
pages of design notes on every possible type of circuit. 
Fabulous. Every design engineer needs this one. $7.50 


63— G E. TRANSISTOR MANUAL 6th EDITION, $2 00 

67—TRANSISTOR CIRCUIT ANALYSIS AND 
DESIGN by Fitchen. Written primarily as a college text 
to teach circuit design. $9.00 

76—MODERN OSCILLOSCOPES & THEIR USES 

—Ruiter, Second edition, shows what a ’scope is. what it 
does and how to use it for radio, TV, transmitters, etc. 
346 pages. $10.20 

80-SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. I (second edition). This book gives circuit dia¬ 
grams, photos of most equipment, and rather good and 
complete conversion instructions for the following: BC- 
221, BC-342, BC-312, BC-348, BC-412, BC-645, BC-946B, 
SCR-274N 453A series receivers conversion to 10 meter 
receivers, SCR-274N 457A series transmitters (conver¬ 
sion to VFO), SCR-522 (BC-624 and BC-625 conversion 
to 2 meters), TBY to 10 and 6 meters, PE-103A, BC- 
1068A/1161A receiver to 2 meters. Surplus tube index, 
cross index of A/N tubes vs. commercial types, TV & 
FM channels. $3.00 

BI-SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. II. Original and conversion circuit diagrams, plus 
photos of most equipments and full conversion dis¬ 
cussion of the following: BC-454/ARC-5 receivers to 10 
meters, AN/APS-13 xmtr/rcvr to 420 me, BC-457/ARC-5 
xmtrs to 10 meters. Selenium rectifier power units, ARC-5 
power and to include 10 meters. Coil data-simplified 
VHF, GO-9/TBW, BC-357, TA-12B, AN/ART-13 to ac 
winding charts, AVT-112A, AM-26/AIC, LM frequency 
meter, rotators, power chart, ARB diagram. $3.00 

82-SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. Ill—Original and conversion diagrams, plus some 
photo of these: 701 A, AN/APN-1, AN/CRC-7, AN/URC-4, 
CBY-29125, 50083, 50141, 52208, 52232, 52302-09, FT- 
ARA, BC-442, 453-455, 456-459, BC-696, 950, 1066, 1253, 
241A for xtal filter, MBF (COL-43065), MD-7/ARC-5, 
R-9/APN-4, R23- R-28/ARC-5, RAT, RAV, RM-52 (53), 
RM9/ARC-4, SCR-274N, SCR-522, T-15/ARC-5 to T- 
23/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375. 
Schematics of APT-5* ASB-5, BC-659, 1335A, ARR-2, 
APA10, APT-2. $3.00 

731-HAM-TV-Wc[>KYQ. This is the only book available 
on this fascinating branch of ham radio. Describes com¬ 
plete ham TV station that costs under $50. Very 
simple. $3.00 

738— SIMPLIFIED MATH FOR THE HAMSHACK BY K8LFI- 

Unbelievobly simple explanation of Ohm's Law, squares, 
roots, powers, L/C, logs and the slide rule. No student 
should be without this booklet. 50c 

739— COILS by K8BYN—Wonderfully written and illus¬ 
trated through discussion of coils, their resistance, re¬ 
actance, impedance, Q, and distributed capacitance. 50c 


Order Form 

Circle the book numbers you wish fo order. 
Please include cash, check, money order . . . 
or something we can deposit in the bank. 

Name . Call.... 


Address 


City.State. 

RADIO BOOKSHOP 

1379 East 15th Street, Brooklyn 30, N. Y. 
(N.Y.C. add 3% tax) 

Add 8i/ 2 % to Canadian Checks 
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A Hidden Lab 


THE CURRENT PUBLISHING of 

many fine construction articles on electronic 
equipment and the appearance of a multitude 
of electronic kits on the market, by a host of 
manufacturers, covering just about every elec¬ 
tronic component imaginable, would indicate 
that a large amount of home construction is 
being undertaken. On the other hand, the ever 
increasing presence of ready-made commercial 
amateur equipment on the air would indicate 
that a great number of hams are missing out 
on a very interesting and vital aspect of our 
hobby. 

Among the reasons for this can be listed a 
very important one that usually escapes notice: 
the non-construction ham may simply not have 
a convenient place to work. At the very best, 
the usual workbench is an eyesore that is rele¬ 
gated to the basement or the garage, along 
with its owner. Even when a workshop is in¬ 
stalled in such a location, the time spent at it 
can become a problem. 

Fortunately, modern styling of amateur 
equipment has allowed the emergence of the 
amateur station from the attic or basement to 
the family room or den, placing ham radio 



John Johnson K3BNS 
1 I Pieldstone Road 
Levittown, Pennsylvania 

operating on a more acceptable social level 
with other hobbies, such as collecting stamps 
or tropical fish. If the humble workbench could 
be given a similar face lifting, its stature could 
also be brought to a point where it too could 
be accepted into the habitable sections of the 
home. 

Such an undertaking recently became a ne¬ 
cessity for me since at this QTH there is no 
basement. In addition, the attic is unfinished, 
making the temperature unbearable except for 
a few days each spring and fall. As a result, 
for a period of time, construction projects had 
fallen to zero, and it was a rare instance when 
all the ham gear, hi-fi, TV's, etc., were all in 
working order due to the difficulty encoun¬ 
tered because of the lack of a suitable place 
to work on them. 

For the ham construction type of work to be 
undertaken, two places were actually needed: 

1) A location with a good solid bench for 
metal and wood working—a place where 
the chips can fall as they may. 

2) A well lighted, comfortable spot where 
assembly, wiring, and testing can be 
done. 

The former may never achieve respectability. 
Fortunately, the heavier work occupies the 
smaller amount of time and the location can 
be remote. The old 200 pound monster made 
from 2 x 6*s that had been used in previous 
QTH's was set up in the garage supporting a 
drill press, grinder and heavy vise. The car 
has to be backed out to use it, but that is 
not a real problem. 

The latter activity is the part of home con¬ 
struction that consumes the majority of time 
and provides the most fun. Convenience would 
be achieved if it could be worked into the 
family room without ruining the appearance. 
Flushed with confidence from the success of 
not only installing the station in the spare 
bedroom used as a family room, but in having 
the XYL and Junior Ops pointing it out to 
their friends with pride (“Daddy talks to peo¬ 
ple all over the world on that”), I undertook 
to gain similar acceptance for a small work¬ 
shop. 

In considering possible solutions to the 
problem, the closet idea was judged imprac¬ 
tical because there are no spare closets in this 
house. The folding-workbench-that-converts- 
into-a-beautiful-piece-of-furniture idea was 
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likewise discarded because of the woodwork¬ 
ing skill required. The answer was to locate 
it in the far corner of the room and hide it 
with a disguise. 

A lightweight 2'x3'x30" bench was made 
from ¥/' plywood and I"x3"’s. This size was 
selected for several reasons. First of all it has 
casters and will pass through the doorways, 
making it very handy to wheel about when 
working on heavy components such as the final 
amplifier or TV. Secondly, the work surface is 
the height 1 prefer. Finally, the work area is 
the largest that was practical after the other 
considerations. A full size bottom shelf adds 
structural rigidity and serves as the location 
for the tool boxes. 

Four adjustable shelves, utilizing a clever 
bracket assembly obtained at the hardware 
store, were mounted on the wall above the 
bench to hold the smaller test equipments and 
parts. Electrical outlets were mounted on the 
workbench for convenience. 

The disguise is a combination of a magi¬ 
cian’s illusion and a current decorator fad. The 
bench and shelves were painted flat black and 
located in the corner. A 3'x6' perforated dec¬ 
orator screen was placed at the side and the 
lighting in the room arranged so that the work 
area is not illuminated, except for work lights, 
of course, and the light that filters through 
the screen. When viewed from the sitting area 
of the room, the screen hides the workbench 
yet does not give the impression of reducing 
the size of the room. The black painted wood 
blends into the perforated pattern of the 
screen and cannot be seen. 

The screen was constructed from a kit pur¬ 
chased from the local hardware store and cost 
about $15.00 for everything, including paint. 
The hardest part is the tongue and groove ar¬ 
rangement suggested by the manufacturer. 
Simple angle brackets were used instead, mak¬ 
ing the entire assembly much easier. After 
painting, the angles were not visible. 

The scheme had worked perfectly. Not only 
is it very convenient and pleasurable to use, 
but the time available to use it has been more 
than any other previous arrangement, since it 
is in the room where leisure time is spent. 
The TV stays in operating condition and con¬ 
struction projects are completed without my 
disappearance into the basement. 

A final word of advice; since it is rather 
radical to bring a workbench into the living 
area, it is essential to its acceptance that it 
never be called a workbench. Always refer to 
it as something more glamorous, such as the 
“Electronic Laboratory” or “Development 
Center.” 


Just Arrived ... Big Truckload Shipment! 

muutus 

TRADE-IN 

allowance on NEW 


HAUICRAFTERS 

HT-37 


“You won’t believe 
my trade-in deal 
on the HT-37!’’ 

King of Traders ... Terry (W90IA) 



HAM $ 
NET 


*5 DOWN 

TAKE UP TO FULL 3 YEARS 
TO PAY THE BALANCE 


We just received a fresh new truckload of HT-37's . . . 
we MUST move them during the next 30 days. You'll 
never get a better deal than righi now on this pre¬ 
cision CW/AM/SSB xmitter. 

Look at these Low Monthly Payments after $5 Down Payment 

Hallicrafters Ham Net 1 Year 2 Years 3 Years 
H T 37 $495 $44.91 $24.50 $17.69 


AMATEUR ELECTRONIC SUPPLY 

3832 West Lisbon Avenue Phone: 

MILWAUKEE 8, WISCONSIN WEst 3-3262 

ORDER TODAY — Use Handy Order Coupon 

I- : ! 

I Amateur Electronic Supply, Mail Order Dept. To expedite order fin in ■ 
I 3832 W. Lisbon Ave. t Milwaukee 8, Wise, all spaces below, piease j 

| Terry: I have a... | 

| to trade. What’s your deal on the HT-37? I 


Ship me an HT-37. I enclose $. 

I will pay balance in? 

□ 1 Year □ 2 Years □ 3 Years 

Do you rent or own your home?.How long?. 

□ Married □ Single; Sal ary... 

Employed by... 

How Long?.Job:. 

On separate sheet or margin give at least three credit 
references; furniture or car preferred. 

NAME.AGE. 

ADDRESS. 

CITY.ZONE....STATE. 

□ Send latest reconditioned gear bulletin. 
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SLANT BAR 
SEPARATION SIGN 
PARENTHESIS MARK 
QUOTATION MARK 
UNDERSCORE 
START OR ATTENTION 
END OF MESSAGE 
WAIT 

END OF WORK 

EQUAL SIGN OR DOUBLE BREAK 

HYPHEN 

APOSTROPHE 

ERROR 

PERIOD 

COMMA 

SEMI-COLON 

COLON 

QUESTION MARK 

tf 

o 

s 

Ch 

e 

V 

V 

understand 


Do you really 
know the code? 


Carl Drumeller W5EHC 

Every person holding a FCC-issued amateur 
radio operator license can, unless he is a liar, 
copy the International Morse Code at a speed 
of five words a minute or greater. Ah, yes? 
Do you think you know the code well enough 
to recognize the written symbols (dots and 
dashes) when you see them? Then try your 
hand at matching the dots-and-dashes in col¬ 
umn A with the meanings given in column B. 
They're all from the International Morse Code! 

For the answers, turn to page 87. 


Coming Articles 


General Coverage with S-line f K1DBR 
Sixer & Twoer Modifications, K1GHO 
Rotten CW Circa 1963, W1GQJ 
Transistorized RTTY Converter, W1JJL 
Putting Up a Quad, K2AAC 
HE-45 Modifications, K2GO! 
fiDJ8 Converter for 6M, WA2HVK 
Dual Mobile Antenna System, W2IAZ 

Case for Balanced Pi-Net, W2LHB 

Effective Filter Design, W20ZY 

HE-35 Portabilized, W3IKH 

Compact Full Size 20M Beam, W3PMV 

Minute Motor, W3WPV 

Last Word RTTY Converter, W3TUZ 

Bandswitching Relays at VHF, K4GRY 

Twin-City TU (RTTY) Mod.. K4GRY 

Tuned Feeders Forever, W4RGR 

ARR-lo Conversion, W4WKM 

RT-45/ARQ-1, W4WKM 

ARC-5 Receivers, more, W4WKM 

BC-230 Conversion, W5EHC 

Bandspreading the BC-348, W5EUL 

Product Detector with One Tube, K5JKX 

Simple AC Current Adapter, W5KKB 

Power Xfmr to Fil. Xfmr conversion, W5VOH 

12 Volts from 6. K6BIJ 

Not Generating TVI, K6B1J 

Full-Wave Tripler Myth, W6LWE 

Push-pull 5763's on 141 me, WA6SIZ 

VHF Yagi’s from TV Antenna, W6TKA 

Two Meter DSB Adapter, W6TKA 

Two Meter Coupler/SWR Bridge, W6TKA 

Electronic Genius Confessions, K6UGT 

Code Monitor for CW Man, WA6UVS 

Panadaptor Converter f$10i, K6VNT 

Operating Table, WV6WAV 

ARC-5 Modications, W7ATK 

DX-60 Vector VFO, W7IDF 

Bandswitch Swan 175 to 20M, W8DHZ 

UBSUG’s 5 Band Vertical. W8FAZ 


Using the SWR Meter, W8JWP 

Compact 40/80M Antenna, W8MPD 

The Value of Two Meters, W8VVD 

Preparing to be a Silent Key, K9AMD 

Nu Nuvistor Approach, W'.iDUT 

Vertical Antennas, W9EGQ 

Mobile Field Strength Beefing, W9NTP 

Noise Generator, K90NT 

98c Surplus Pie-Amp, W9SLM 

VHF Tunable Oscillators, K'hCZD 

Automated CW, DJf/'HZ 

European Mobile DX. G3BID 

Directional Coupler Indicator, VE2HE 

How to Beat High SWR, VE3AZX 

Novel Ground Plane Antenna, VE7BBM 

DXpedition to Aldabra. VQ9HB 

Video Modulation, W8VCO 

R-48/TRC-8 220 me Bargain, K3IUV 

End of Line Indicator, K8IQY/K8TAC 

Kitchen Heat Sink, W0CGQ 

Antenna Fact & Fiction, K6CTV 

The Trouble With Fred. XYL G3MRN 

Cheap Phone Patch. K5HPT 

Remote Antenna Tuning. WN2CQM 

Radio Astronomy, WA2BWQ 

Practical V Beam. K1MRK 

SWR Meters. W2KPE 

Amateur Radio in Britain, G3FPK 

Further on the Windom. W3AFM 

Diode Frequency Doubler. K6AI 

Conquering Failing RTTY Signals, W5KEK 

Rig Here is Homebrew, W5HJV 

6/10 Meter Mobile Antenna, W3GSC 

High Capacitance VFO, YU1FR 

Constant Gain Audio System 

Selective Audio Bandpass Filter 

Transistorized AM/SSB rig 

The VR Tube 

Compact Transistor Circuits 
ZL Special for 40 Meters 
Diode Noise Generator 
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New Products 
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Noise 


Silencer 
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Owners of Hammarlund HQ-170 and 180 
receivers should get in touch with Hammar¬ 
lund immediately about adding a heavy igni¬ 
tion or pulse type noise silencer which has been 
announced. This accessory sells for $33.50, 
uses three tubes, and works on all modes of 
reception. Hammarlund, 460 West 34th Street, 
N.Y. 1. 



SSB Power Tube 


iiSl: fi . 

_v * ■ 
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Home constructors and engineers may well 
be interested in the new Amperex 8300, a 
twin tetrode with instant heating filament for 
mobile SSB rigs in the 200 watt input range. 
73 would look favorably on an article on a rig 
using one. Write Amperex, 230 Duffy, Hicks- 
ville, L.I., N.Y. for specs. Mention 73. 

New-Tronics 

has one of the most complete lines of mobile 
antennas and accessories we’ve seen. You’ll 


certainly want their new catalog 68NC. Write 
New-Tronics, 3455 Vega Avenue, Cleveland 
13, Ohio. 


Waters Coupler 

Owners of a Waters Universal Hybrid 
Coupler that haven’t sent in their warrantee 
postcards (about 80% of the owners, unfortu¬ 
nately) will have to write for the modification 
sheet on this unit which tells how to get even 
better operation with tape recorders. If you 
have one of these couplers you’d do well to 
get on their list. If you don’t have one then 
rush out and buy one and get on the list. 
Don’t miss this list. Waters Manufacturing, 
Way land, Massachusetts. 



Six & Two Meter 


Converters 


Lafayette now has a six meter converter 
(Model IIE-56, $29.95) and a two meter con¬ 
verter (IIE-71, $31.95) available. The outputs 
are 7-11 me for both and they have built in 
power supplies so you don’t have to sap your 
receiver. Questions? Write Lafayette, 111 
Jericho Tpk., Syosset, L.I., N.Y. 


RTTY Award 

The RTTY Bulletin, Box 6047, Daytona 
Beach, Florida has a nice certificate available 
for RTTYers who can produce QSLs showing 
two way RTTY contacts with all 50 states. 
Send cards, get back cards plus certificates. 
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3 KW PEP . 

•‘BALUN- | 


♦ 16?? 


BftOAD-BANQ 

“BALUN" 

MC'Ot. .'jKMOfiC 


WRITE FOR FREE‘BALUN 
BOOKLET or PL-77 DESCRIBI 


NEW/ 

MODEL IV5C81 


A COMPLETE MONO-BAND KIT-INCLUDES 


— 5CI080 nr BALUN n . WIRE. INSULATORS 


INVERTED" V 
ING 



1 KW 

AND COMPLETE INSTRUCTIONS. PEP 

BALUN" 
* 12 — 


TO PROPERLY INSTALL 


*4.90 tVWLOa- 
3KWPCP MOOCL 

IV3K0L •1725 



107 POPULAR ANTENNAS 


80 or 40 Of 20or 15 
or JJ or 10 Meter 

HIGH PERFORMANCE INVERTED^" 
ANTENN A 

PHRLUNOtR TELREX RM No. 2^78.929 ^ 

TELREX LABORATORIES ASBURY PARK N.J. 



Catalog 

The 1963 model International Crystal cata¬ 
log is now out and you'll be sorry if you don't 
have one. They have quite a collection of small 
circuits and power supplies available in addi¬ 
tion to crystals for any application you can 
imagine. 18 North Lee, Oklahoma City, Okla¬ 
homa. 


40 & 75 Meter Dipoles 



New-Tronics Corporation has announced 
their new rotatable remotely tuned dipoles 
which are available for 40 and 75 meters or a 
combination of both frequencies. They tune 
across the entire band from inside the shack, 
are fed with 52 ohm coax and use no traps, 
baluns or matching devices. Will handle a 
full kw. The largest model is only 31 feel 
long. Maybe you’d better write for full speci¬ 
fications on this one, eh? It can probably do 
a lot for your signal on the lower frequencies, 
particularly if you are a bit short of antenna 
space. 



Transistorized 

Signal 

Generator 


Quite a package. 135 kc to 120 me on funda¬ 
mental and up to 240 me on harmonics; battery 
powered; 3 lbs.; internal or external modula¬ 
tion; crystal test oscillator; $34.90 in kit form. 
Write Pel Electronics, 214 Main Street, Hack¬ 
ensack, N.J. 


Globe and Subscription: $16.95 



If you shop around carefully in other ham 
magazines you may be able to find this very 
same globe with no subscription bonus being 
sold for a paltry $19.95. When you think it 
over carefully I am sure that you will see their 
point and order a globe from them for it cer¬ 
tainly is worth that three dollars extra not to 
have another year of 73 to worry about. 

In case I have not been as persuasive as 
usual and you still insist on ordering this ter¬ 
rific 18” diameter (nearly five feet around the 
equator) world globe and the one year sub¬ 
scription or renewal that goes with it whether 
von like it or not (unless vou are a life sub- 
scriber in which case drop us a line for your 
special deal which I daren't publish for fear 
of starting a rush for life subscriptions). These 
plastic balloons are guaranteed, so don’t grum¬ 
ble about what happens when it gets old. 1 
have two of them that have been kicking 
around for over seven years now and they are 
still going strong. Use them all the time. De¬ 
flate 'em when going to hamfests or moving. 
Just jot your name, address, call, new or re¬ 
newal sub (give expiration date if you know 
it), and bundle this up with cash, check or 
money order (U. S. or Canadian) and send it 
to us; 73, Peterborough, N. IT. 
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Speech 

I * * 

Clipping 


THE ARTICLES IN amateur maga¬ 
zines extolling the advantages of speech clip¬ 
ping have apparently not all been in vain for 
we find that some commercial units are now 
appearing to accomplish this function. In addi¬ 
tion to the C-Y Electronics “Chatterbox” which 
we reviewed in the December issue of 73 
(page 19), there is the Speak-Easy, being 
manufactured by Instruments and Communi- 
cations, Inc., down in Wilton, Connecticut. 

Rather than have you flounder back through 
your magazine library or pull a strain lifting 
down the new Editors & Engineers Handbook 
to find out about speech clipping, well indulge 
in a short noil-technical discussion. 

First let me explain, no doubt to the horror 
of the manufacturers who are intensely emo¬ 
tionally involved with this, that a signal with 
the speech well clipped sounds lousy. It sounds 
loud, distorted, and unnatural. It is. 

Under normal conditions, if you ever happen 
to run across normal conditions, it is very an¬ 
noying to sit and listen to all the racket put 
out by a speech clipped rig. The difference 
comes when you are trying to eke a weak signal 
through the noise, at which time the clipping 
makes a world of difference and vou bless every 

9 9 

db of clipping and the redundancy of our Eng¬ 
lish language. That noise, incidentally, can be 
from Papa Thor, ten W9’s on the same fre¬ 
quency, the razor next door, or from your first 
rf stage. Clipping helps. 

Someone always wants to know how things 
work, so I suppose we should at least give a 
hint, or maybe pile confusion upon confusion. 
It s like this. Our voice is made up of a bunch 
of sine waves of many frequencies. Some of 
these are high (loud) and many are wee. The 
result of this is that when we set the gain con¬ 
trol of the transmitter so that the peaks of the 
voice reach 100% modulation, the average mod¬ 
ulation is quite low. If we put the voice sine 
waves through a clipper, we shave off the tops 
of the higher sine waves until we are down to 
the lower ones, making our speech into more 
like a series of square waves, all reaching to 
the 100% level. Our average percentage of 
modulation can thus be increased tremendously. 


You can go too far with this, of course, and 
end up with something that is hard to recog¬ 
nize. Oh, you have to put a little filter in there 
to smooth the sharp corners of those square 
waves elsewise vou will have a very broad 

9 9 

spattering signal, for these little square edges 
are actually high audio frequency harmonics 
which make your signal occupy more than the 
regulation 3 ke sideband. 

If your ham operating is of the rag-ehew- 
with-local-station variety then you will have lit¬ 
tle need for a clipper. CW-only operators may 
also feel that this is of little moment for them. 
But if you occasionally attempt to get in over 
your head and wrest a QSL from one of the 
choicer DX stations, or try to work out a little 
on the VHP’s, or attempt anything at all on 20 
meter phone, then you might well consider 
building in a bit of clipping or buying one of 
the commercial units. 

The C-Y Chatterbox ($24.95) connects be¬ 
tween your mike and the speech amplifier and 
is transistorized and self-powered. The I & C 
Speak-Easy is a small console job, complete 
with modulation percentage meter, which con¬ 
nects into vour transmitter or transceiver. We 

9 

found the connections to the Clegg 99’er to 
take only a few minutes and that the Speak¬ 
easy not only was a help with its clipped and 
filtered audio when things got tough during 
band openings, but that the modulation meter 
on the front panel was edifying and assuring 
to watch as we talked. It eliminates any guess¬ 
ing about how well you are filling out the car¬ 
rier and you can back off from the mike as 
much as you want, correcting for the distance 
with the gain control and know how you are 
doing without having to ask. 

The Speakeasy comes in kit form for $24.95 
and gives you quite a lot for that price. The 
kit goes together easily, being mostly a printed 
circuit board. You can spend $34.75 and get 
the unit ready to connect to your rig. The 
Speakeasy is available at most radio parts dis¬ 
tributors or from Instruments & Communica¬ 
tions, Inc., 33 Danbury Road, Wilton, Con¬ 
necticut. 

. . . WAYNE 
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J.W. MILLER CO. 5917 South Main St.,Los Angeles 3, Calif. 


Letter 


Dear Wayne, 

I have always been particularly impressed by your 
magazine's articles on the modification of ham gear, but 
your January cover has out done them all! Imagine ! A 
modification of the 1J, S & A ! 

A moment’s thought on this momentous undertaking 
leaves me with a few doubts. How are your Brooklyn 
offices managing now that Long Island has apparently 
sunk into the sea? And don't you think the self-styled 
anti-communists of California will be enraged to find 
that the Florida Keys have been ceded to Cuba ? Per¬ 
sonally, I am delighted to find myself living in a new 
state made up of what was formerly Illinois, Wisconsin, 
and Michigan's upper peninsula. But I wonder how the 
boys on the upper peninsula will now sign their calls. 
W8XYZ/9 ? W8/9XYZ? W9/8XYZ? Well I'm sure some¬ 
thing can be worked out. 

I'm certain North Dakota will be happy with its ac¬ 
quisition of half of South Dakota. South Dakotans need 
not worry, for their state has absorbed all of what used 
to be Nebraska. Not to be out done in this coup d’etat, 
Nebraska has retained its original shape and devoured 
Kansas, which no longer exists, except for the members 
of a provisional government who are being sheltered, I 
understand, by some subversive Oklahomans. Our friends 
in Nebraska have really done it up well. They’ve put a 
big chunk of Colorado out of business too. 

Perhaps in the near future you’ll run an article ex¬ 
plaining how* this conversion was accomplished. Oh well, 
it probably starts out "First remove all wiring and com¬ 
ponents except the fuse holder in the upper left. . . 

Seriously* Wayne, I enjoyed the January issue as 
thoroughly as I did all the others. 73 continues to be 
my favorite of the big three. 

In reply to your editorial inquiry, the best way to 
get me to subscribe instead of buying from the news¬ 
stands would be to make sure that new* subscribers start 


USED EQUIPMENT— 
GUARANTEED A-l CONDITION 

4—-VIKING "500" Transmitters (new* price $1050j 
only $495. VIKING VALIANT $269; KWS-1 $895 ; 
GLOBE 500-C (3895 new) $425; B & W 5100 $199; 
DX-100 $149; NC60 w/5 coils $329; NC183-D $199; 
B & W L-1000-A $229 ; NC-300 $229; COLLINS 
32V3 $299; KP-81 PIERSON $225; VIKING II & 
VFQ $149. Many others in stock. Write & ask. 

Complete line of Antennas & Ham Parts. 

Distributor for Collins, Hammarlund, Johnson, 
Hallicrafters, Gonset, National, Drake* B & W. 

TOP TRADE-INS! 

MISSION HAM SUPPLIES 

5472 Mission Blvd. Riverside, Calif. 

Phone (area code 714) OV 3-0523 


IMPROVED VHF—UHF RESULTS 

J Hearn Skeleton Slots for 50-144-220-432 Me. 
Tremendous results at moderate costs. 

Specials 

300 to 52 olim waterproof bn Urns—-83 connectors 50-54 megacycles 
$10.75; 144-1.48 megacycles $8.60 
R<j 8U Name Brand Polyfoam Insulated cable ........ ft. .13 

FOR THE DX BOYS 

043511 M in I beams 10-15-20 A low. low .. $74.95 

BE PROUD OF YOUR SIGNAL 
GAIN, Inc., Dept. 732, 1209 West 74, 
Chicago 36 — Ph.: 874 2610 


TONS OF AMATEUR EQUIPMENT IN STOCK 


WESTERN IRamdiio 

SAN DIEGO 

1331 Indio Street BE 9-0361 

MON-FRI 8:30 to 8:00 SAT 8:3 0 t* 5i00 


SSB Dinner March 26th 

The Twelfth annual SSB Dinner will he 
held at the Statler-Hilton in New York with 
displays opening at 10 AM (73 will probably 
be there) and dinner at 7:30 PM. Steak dinner 
is $12.50 if you pay in advance: SSBARA, 
Buddy Robins W2JKN, 4665 Iselin Ave., New 
York 71, N. Y. 

Mobile Rally in Belgium 


getting their copies within a reasonable time. I have 
a few friends who sent their money in October, have 
received cancelled checks, and have just bought the 
January issue at the newsstand. 

Usually I find my head bobbing up and down as I read 
your column each month, but this time I found it sway¬ 
ing from side to side as you suggested that it was my 
duty to keep the ham magazines in business. I’ve always 
thought that it was a businessman's duty to keep his 
product worthy of continued consumption. QST is an 


Word from the Amateur Radio Mobile So¬ 
ciety (C3BID, 5 Ferneroft Avenue, London 
NWS) tells of an international mobile rally to 
be held April 28th (Sunday) in Yerviers 
(Eastern Belgium). If you are going to be 
driving around Europe at this time make it a 
point to be there. 
















excellent example of this. I haven't bought one copy of 
that rag since they began insulting my intelligence by 
begging for contributions to their ridiculous building 
fund. What is the ARRL becoming anyway, a church? 
At any rate Wayne, keep up the good work and I’ll keep 
on buying. And if it appears that I can expect prompt 
delivery on a subscription one of these days. I’ll send 
you a check. 

If you’ve managed to get this far, thanks for listening. 
One day soon I’ll re-do a map of the Soviet Union, and 
perhaps you can use that on your cover. 

Dale Ulmer, WA9CZQ 

All 73 readers except Dale get two demerits for missing 
the map that I hid on the cover last month. Heh, hell! 
And / even gave you a broad hint on page one too . Tsk. 
Mote, about those subscriptions; zvhooey . . . what a prob¬ 
lem. Just a little over a year ago the cutting and filing 
of subscription stencils began to be too much for us to 
handle by ourselves without quite an investment in larger 
machinery. 1 spent weeks trying to solve the problem. Fi¬ 
nally I farmed the job out to a commercial firm that spe¬ 
cialized in this and everything ran fairly smoothly until 
last September. Our first issue was in October 1960, so 
everyone zvho had a subscription from that first issue came 
up for renezval in one big lump. During September and 
October zve had well over 10,000 renezvals in addition to 
the usual number of new subscriptions. This did it. I be¬ 
gan to suspect that all was not zvell by late November when 
the complaints started coming in. By mid-December I zvas 
ready to commit mayhem if an ulcer didn’t finish me off 
first. / called and called, getting the same message each 
time. (, WeTl have everything caught up in a fezv days, 
don’t worry. Send us the complaints and zve’11 check them 


for you and print the stencil on it to prove everything 
is OK.” By Christmas (Merry Christmas!) the complaints 
zvere outnumbering the subscriptions and some of the more 
sour dispositioned of our readers zvere accusing us of fraud, 
Better Business Bureau, post office violations, and so forth. 
We may be TARFU, but zve*re not crooked, so the few 
who got definitely unpleasant received refunds of their sub¬ 
scriptions and a note saying that no further subs would 
be accepted from them, ever . The only solution to this 
whole miserable problem was to buy the machinery , hire 
the help, and move the stencil department up here zvith 
everything else. The machine cost zvell over $1000, count¬ 
ing the needed accessories. Special typewriters ran up the 
bill even more, plus the time and phone calls to locate all 
this. We’ve hired tzvo nezv girls to handle the stencils and 
subscriptions. And zve had to cut down to 80 pages with 
the January issue to help get ns through the unexpected 
financial drain . We’ll have everything moved up to Nezv 
Hampshire by the time you read this and I think we’ll be 
able to keep things running smoothly this way. My apolo¬ 
gies to everyone who suffered zvith us through this growing 
pain. Now, the last item Dale, and / came close to editing 
this out of your letter, being held back by some vestiginal 
shreds of journalistic honesty which whispered to me that, 
right or wrong, you have a right to say your piece. Is it 
really fair to pass moral judgment on the League as you 
have done without knowing all the factsf After all, the 
decision to finance the nezv headquarters building (did you 
see the picture of it in the January QST on page 62f It 
is immense!) by donations from League Members zvas made 
by the Board of Directors. I am sure that the Directors 
of the League must have had adequate and good reasons 
for this move and that, if we knezv them, zve would under¬ 
stand and approzje. , . . zvayne. 


(W2NSD -from page 6) 

quered by the U. S. at any time in history . . . 
etc. Permission is hereby specifically denied 
for any of these awards to be listed in the Di¬ 
rectory of Certificates and Awards or in CQ 
Magazine. These are our awards and only 73 
readers should know about them. 

loAR 

The deadline is drawing near for anyone 
who is considering going along on our tour of 
Europe next fall to join the Institute. The 
rules for a charter flight specify that everyone 
must have belonged to the chartering organiza¬ 
tion for at least six months before the flight. 
When you consider that the normal fare for a 
round trip economy (the cheapest fare) to 
Rome is $630, you can see that our group fare 
of $500 round trip, including London, Paris, 
Geneva, Rome and Berlin plus accommodations 
and breakfasts in these cities qualifies as quite 
a bargain. 

If enough west coasters are interested we can 
arrange for a second group to leave from Los 
Angeles, but this will up the cost a bit, natural¬ 
ly. Even so this is probably one of the most 
economical ways to make the trip and it will be 
with a group of fellow hams, which will make 
it a lot more fun than such a trip would be if 
you were all alone. 

We are making arrangements for hospitality 
during our visits to the five cities. Between the 
RSGB, the REF, the International Ham Hop 
Club, The DARC and other clubs we may be 


able to meet local hams and get a nice per¬ 
sonal welcome to each city. Those of you who 
are planning on making the trip might start 
looking for DX hams near or in these cities 
and finding out what points of interest they 
recommend. 

In order to keep the total cost of the trip 
down to ham level, I wil make reservations at 
second class hotels. Those of you who have 
traveled to Europe or who have read “Europe 
on $5 a Day” (excellent book), will know 
that this is the best bargain in such travel for 
the hotels are spotless and are different from 
the first run expensive hotels in that they are 
usually smaller, located around the corner on a 
smaller street, and are more friendly. These are 
the hotels that the Europeans use and they are 
a lot different from the expensive American 
type hotels. The trip will be one you will never 
forget and one you will want to make over 
and over, once you have tasted the delights of 
Europe. 

The enthusiasm for our European trip has 
brought in several suggestions for further trips 
and we have tentatively started planning for a 
1964 spring trip through Mexico, Central 
America, across northern South America, up 
the Leeward and Windward Islands and back. 
In the fall of 1964 we figure on running a 
flight to Oslo, Stockholm, Copenhagen, Hel¬ 
sinki and Berlin. If you have any other sug¬ 
gestions let us know and we'll see what reaction 
we get from the IoAR members. Obviously I 
cannot be a tour director on so many trips, so 
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were open for any volunteers that have the 
know how to set up the plans and who would 
like to work on this. This might be something 
ideal for one of our retired hams to get his 
teeth into. We d like to have all trips be made 
for the lowest possible cost per person, with 
just a small profit left for the Institute to help 
it grow and be able to thus finance further 
trips. 

Charter members of the Institute (those who 
joined before Dec. 31, 1962) will have first 
choice of seats on all flights. On many planes 
charter groups have a number of first class 
accommodations available and it is a lot more 
comfortable to fly in these. Charter members 
will also, in effect, get their membership do¬ 
nation of one dollar back if they mention Char¬ 
ter membership to the loAR on their next sub¬ 
scription renewal to 73 and send us one dollar 
less than the regular subscription fee for the 


magazine. 


Vitriol 

It is annoying to see the ARRL being so 
viciously attacked by CQ’s OLD MAN, par¬ 
ticularly when he is so completely off base in 
his criticism. While most of the ham publica¬ 
tions, club bulletins and such are doing yeoman 
work in building up our hobby, it is painful to 
see a couple of mimeographing Californians 
swinging an axe at our underpinnings with 
such bitter determination. Those of you who 
are on the mailing list for this trash would 
do everyone a favor if you would protest this 
destructiveness and/or ask that you be re¬ 
moved from the mailing list. 

CB or Not CB 

The FCC has proposed some new regula¬ 
tions for the CITers. These rules are obviouslv 

#• 

aimed at eliminating the ham type of opera¬ 
tion from the Citizen’s Band and, if they are 
adopted, there may be several thousand dis¬ 
placed CB’ers working for their Tech tickets. 
I suspect that along this Spring some time 
there may be a great demand for articles on 
converting CB gear for six meters. This may 
have a temporarily depressing effect on the CB 
manufacturers, but perhaps we will find them 
following their market to the ham bands. 

On the other hand it is entirely possible that 
carelessness of the FCC, in their original writ¬ 
ing of the regulations and their subsequent 
lack of clarification or enforcement may come 
back to haunt them. Tens of thousands of fel¬ 
lows have invested in CB equipment to pursue 

the hobbv of CB chit-chat and thev mav be a 

* * * 

force to be reckoned with. 

. . . WAYNE 


Instrument Tap Switcii, 11 contact, Shatteross 
#4605-S Delivered 51.75 

#139FS, W.E. Polarized Relay, coil 2 windings, 
30K & 60 ohm, spdt. NEW, boxed. Delivered $3.75 
24 VAC 10 amp Transformer, 115/60/1 pri. 

Delivered $6.50 

Meters in sets: We have in stock hundreds of 
Westinghouse meters and usually can get to¬ 
gether what is needed in 3" size. Delivered $5.75 
Wayne’s editorial in January touched my heart. 
Tell your friends to subscribe to73 73 ' 73 73 

AT LEAST A TON-TON OF TRANSFORMERS 

WRITE YOUR NEEDS 


SATISFACTION GUARANTEED 

HI WAY COMPANY 

1147 Venice Blvd., Los Angeles 15, Calif. 



JEFF-TRONICS 

Surplus Electronics 

Pi-Net work Loading Capacitor, 5 sections, each 400 
mmfd. 2000 mmfd total. %" shaft. 4 lbs.....$2.00 

Coupling for above cap. to 1 4", brass ...... .$.35 

IN756A Texas Inst. “Zener'* reference diodes, 8.2v, 

400 mw .....$1.00 ea. 4 for $3.00 

Button Mica Feed-thru capacitors, 1000 mmfd, 500 
vde, solder-in type; 250 mmfd, 500 vde, mounts by 
nut in hole. Either type ....$.15 ea, 8 for $1.00 
Adjustable Audio Choke, 2% to 8M> henries. l/T 
square x 2" high. 900 ohms, fully cased, % lb...$.70 
Power Trans. 350-0-350V, 135 ma de» 5v 3a, 6.3v 3.6a, 
3"x4"x3*4'\ Uncased. 7 lbs.....$1.95 

Please add ample postage, and in Ohio add 3% 

sales iax. Any excess will be refunded. 

Send for our catalog of many more surplus 


4791 Memphis Ave. 


buy 


s. 


Cleveland 9, Ohio 


FM MOBILE EQUIPMENT 



Motorola FMTRU-41V 
6V—150MC $39.50 
12V—150MC $44.50 
Strip 

Transmitter $10.00 


Motorola T44A-6 

6-12V—450MC 

$49.50 

Sales to Amateurs Only 


FM SURPLUS SALES C0MPAHY 

1100 Tremont St., Roxbury 20, Mass. 



ALL BAND AMATEUR RADIO TRAP ANTENNAS! 



Reduces Interference and 
Noise en All Makes Short 
Wave Receivers. Makss World 
Wide Recepttea Stronger. 
Clearer sa All Bands! 




Fer ALL Amateur Trans* 
nutters. Guaranteed fer 
500 Watts Power fer Pi- 
Net er Link Direct Feed, 
Light, Neat, Weatherproof 


Complete as shown total length 102 ft. with 87 ft. of T3 ohm 
balanced feedllne, HI-impact molded resonant traps. (Wt. 3 ea. 
1 " x 5“ long). Yeu just tune to desired band for beamlDte re¬ 
sult* Excellent for ALL world-wide short-ware receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Use as Inverted V fer all band pewer gain. NO 
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION! 
$0-40-28-15-10 meter bands. Complete.....$14.95 

40- 20"15* 10 meter bands. 54*ft. ant, (best for swl's)... 13.95 

SEND ONLY $3.00 (cash, dr., mo) and pay postman balance 
COD plue postage on arrival or send full price for postpaid 

delivery- Complete Installation & technical instructions fur¬ 
nished. Fr“0 Information. 

Available only from: 

WESTERN RADIO - Dept. A7-2 - Kearney, Nebraska 


FEBRUARY 1963 
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Edwin Cole W7IDF 
F. O, Box 3, 
Vashon, Wash. 


JUST WHEN I THINK OUR World 
War II surplus has been thinned out somebody 
comes up with a new idea that makes working 
the old diggings profitable again. Green’s Im¬ 
partial Statistics Agency regularly proves with 
sly pride that 73 is the best source of such 
fresh thinking on the technical front. And sure 
enough, look at page 32 of the October 1981 
issue, and the letter from K6BHN on page 39, 


av. 


The "‘Like New Mixer” plus one RAX-1 
(more about this later) can provide a receiver 
with superior signal-to-noise ratio and more 
than adequate stability for sideband service. 
For a very few bucks you can supply drift- 
meter readings to your friends on the round 
table. They like to know when they slide 
around and will compliment you on your ac¬ 
curacy, honesty and gall. 

My first thought was to turn the mixer cir- 



%*/■ 


t w. . .ti lt 


EXISTING 

CIRCUIT 


SEE. 

TA9LE 


■ ■ *5 


■ V''' 1 


The 73 mixer circuit using a I2AT7 plus half of 
another I2AT7 as a Pierce oscillator. A 7 me 
doublet and the coil-condenser combination in 
the upper left corner replace the normal IF 
transformer input. The four crystals permit tun¬ 
ing forty meters on any of the RAX-1 band 
positions, and certain commercial stations (crys¬ 
tal on the high side by tuning backwards—which 
is good enough for them. 


cuit into a converter type front end as simply 
as possible. My second thought was to buy 
an RAX-1 for the tuneable intermediate fre¬ 
quency section. Two thoughts per project is 
my normal workload. A nine turn length of 
3011 Miniductor with a three turn link and a 
broadcast variable were added where ‘exist¬ 
ing circuit” is indicated in the “Like New” 
circuit. This junk-box expedient times forty 
and twenty. The coil is % inch diameter, six¬ 
teen turns per inch. A 12AT7 was used for the 
mixer, and half of another one for a Pierce 
oscillator to take care of the beat generation. 
Despite the socio-economic pun this combina¬ 
tion works well enough that ideas of an rf 
stage and a more sophisticated oscillator were 
abandoned. I suspected that with the feeble 
input voltage from the antenna the signal-to- 
noise potential of the mixer circuit would not 
be fully exploited. This was confirmed by an 
annoying comparison with a more elaborate 
unit built by W7ATK; nevertheless simplicity 
is a vanishing virtue I cherish, and with the 
added leverage of a well-fed doublet cut to 
7050 the performance on forty is good. 

The simplest application of the 73 mixer 
and the RAX-1 is worth trying if you want a 
receiver of moderate sensitivity and excep¬ 
tional stability and calibration utility (this last 
means the dial is readable to a fine point and 
stays put). As it happened I thought the sen¬ 
sitivity was very good until I heard what re¬ 
sulted when W7ATK’s rf stage boosted the 
signal and gave the mixer something to work 
with. But even without the rf stage the per¬ 
formance left me with this conclusion: I could 
buy a better receiver but I wouldn’t dare bring 
it home. What began as a tentative experi¬ 
ment jelled as the station receiver and no elab¬ 
oration is contemplated until solar storms or 
bigger test shots bring ten meters back. That 
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occasion will be celebrated with an rf stage 
and an overtone oscillator. The harmonic of 
crystals used lor forty meter reception works 
fine on twenty but to go any higher with a 
receiving crystal in the 6 me range means a 
ubiquity of beats. That last phrase belongs in 
the mode configuration, dial excursion type of 
magazine, but you know what I mean. Har¬ 
monic mischief. 

The RAX series has been around for twenty 
years or so, but it was new to me and mavbe 
it is to vou. The RAX-1 circuit and tube line- 
up are much like the BC-453, but it is twice 
tlie size, strictly front panel local control, cov¬ 
ers 200 kc to 1500 kc in four bands and has 
a lovely big dial. The intermediate frequency 
is 160 ke. It’s a beautifully built receiver and 
very easy to work on. My first one I used wi th¬ 
ou t much modification until W7ATK talked 
me out of it, to my lasting regret. A second 
was on order and when it arrived I sawed off 
the dynamotor apron, removed two low fre¬ 
quency series traps (the cans marked Z-101 
and Z-102), paralleled the filaments and found 
room inside for a transformer power supply 
and a speaker. A VR tube was added too, and 
taken out again when a check of the designed- 
in stability proved regulation was superfluous. 

Two admonitions are relevant here. I bought 
mv RAX’s from Columbia Electronics and Ini 
a satisfied customer, but I achieved this status 
the hard way. When the first RAX arrived I 
opened the sturdy carton, removed quantities 
of padding and gently lifted out a receiver 
tightly wrapped in heavy brown paper. Gee, 
new or reconditioned? The evidence of extra 
care in packing didn’t prepare me for the out¬ 
come. Tearing away the paper released a small 
flood of fine, brown sand, and the implication 
in this was soon confirmed. The tuning knob 
couldn't be budged. Efforts to turn the band 
switch resulted in a horrid grating and more 
sand. Much of the paint was worn from the 
front panel and the pressures of wartime com¬ 
munication had left several dents in the thin 
aluminum dial cover. Depressing. But as I 
said before these receivers are easy to work 
on and it wasn't really much of a job to get 
the front end cleaned up and the gears 
greased. The wiring is unusually accessible 
under the roomy chassis and tracing is simple. 
As it turned out all three receivers (and pre¬ 
sumably the fourth, due soon) worked fine as 
soon as power was applied, and I accept the 
near cupful of sand in each one as the price 
of dry storage over the years. Real dry. 

With my second order to Columbia 1 had en¬ 
closed a note reporting the condition of the 
first shipment and offered to pay a reasonable 


Eptwii A G E Ms 


190-550 kc Famous "Q-5er” 

Excellent Condition.12.95 


Send for Columbia's New 48 - Page 
Catalog of Surplus Electronic Bargains! 

Name . .. Call.......... 

OTH 

* * * . « * * >■ " 0 * * . *»*:*♦• 4 ** * ^ 

City .Zone..... State........ 


COLUMBIA ELECTRONICS 

4365 WEST PICO BIV0. 10S ANGELES 19. CALIF. 



DOW-KEY CONNECTORS 


PANEL MOUNT 

Durable, silver 
oUted, precision 
made Only 5 b *’ 
hole is needed, 
no screws. 

ca .... .70 


DOUBLE MALE 

favorite every¬ 
where. Precision 
made, fugged 
locking type. 
Silver plated. 

n ... 1.25 


DOW-KEY COMPANY, Thief River Falls, Minn. 



THIS MONTH'S SPECIALS 


ARC-5 Receivers 

1.5-3 Me _-_ r - 12.50 

6-9 Me __-___- 9.49 

3-6 Me with automatic selector which selects any 
of 6 pretuned frequencies; a switch makes the 
revr either auto or manual 9.95 


COMMAND TRANSMITTERS 

ARC-5 Transmitter 100-156 Me New 14.95 

ARC-5 2,1-3 Me like new 4,95 

ARC-5 3-4 Me good cond. 6.95 

ARC-5 4-5 3 Me good cond. 4,95 

ARC-5 5-7.1 Me good cond. 4.95 

ARC-5 7-9,1 Me good cond. 9.95 

Command Set Modulator BC-456 Exc. Cond. 3.95 

A FEW 7-9 Me Transmitters and 6-9 Me Revrs 
available for parts only. 2.95 

RDZ 200-400 Me Receiver, a-e powered 22.50 

APT-5 Transmitter 300-1400 Me 19.95 

A PS-13 Transceiver as is. converts to 420 Me. 
Less tubes* and less parts not needed for ham 
use. 1*95 


Write for FREE Catalog! 

We Specialize in Swapping 

J. J. GLASS CO. 

1624 S. Main St., Los Angeles IS, Calif. 

Rl 9-1179 (213) 

Weekdays 9-5 Fridays ’til 9 
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W7ATK’s heavy duty model. Rear left rf stage; 
front left mixer with tapped slug-tuned coil cov¬ 
ering 80, 40 and 20; front right I2AT7 oscillator 
—if cathode follower. Photographed under con¬ 
ditions of constant bragging. 

premium for an RAX in better shape. They 
replied that my description probably could 
apply to the balance of these receivers on 
hand, and that I should expect additional units 
to be in comparable condition. I did, and they 
were. So if you get sand in your shoes think 
nothing of it. Just dismantle, clean and lubri¬ 
cate. Its a lot better than rust and corrosion, 
and in the past year mv receivers have been 
used a lot with no component failures. Fifteen 
dollars isn't much to pay for a reliable broad¬ 


cast and beacon band receiver with excellent 
stability, good selectivity and low noise con¬ 
tribution. 

The other qualifying note, referred to ear¬ 
lier, is in reference to the expedient of simply 
hooking an antenna and coil to the “Like New¬ 
er/' As you would guess, skipping pre-selection 
can pay off in images. I attacked this situation 
slantwise by using three surplus crystals for 
forty meter reception. Normally I use 6000 kc 
and tune forty from 1000 kc to 1300 kc on 
the RAX-1. This gives the advantages of direct 
calibration and best image ratio for the cir¬ 
cuit. If a troublesome image does pop up I 
switch to 6500 kc and tune from 500 kc to 
800 kc. With a 6800 kc crystal and tuning 
from 300 kc cranking in the sidebanders on 
the high end is good fun. You don't need a 
steady hand. In fact the receiver seems broad 
until you count the kilocycles on the dial. The 
fact that the best image rejection is on the 
top band and the best bandspread on the low¬ 
est band you can call flexibility or natural 
contrariness. Of course if you do the job right 
and use W7ATK s circuit you can forget about 
images. The coil and condenser combination 
he gives covers eighty and forty, and a 3000 

kc crystal can be used for both bands. The 

* 

circuit for the RAX-1 is in Kenneth Graysons 
“Surplus Schematics Handbook/' . . . W7IDF 


.01 



ISO-250 V 


100 500 1000 

1.4 7.0 14.0 

1.6 7.0 13.1 


100 150 160 


Value of R2 ... . 

Input—Voltage (Siqnal) 

Input—Voltage (Osc.) 
Conversion—Gain if IF Xfmr 
Impedance Is 50K ohms 
(For Comparison) 
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SURPLUS FROM SPACE 


COLLINS 5I-J2 Receivers 

.5 to 30.5 me. 

Like NEW ... . $390.00 


Read-N-Save 

DB Meters 3/2" rd —10 to -f-6db lmw @ 600 ohms 

NEW $2.75 

Sperti Vacuum Switches for ART-13, etc._NEW $1.00 

Velvet Verniers w/larpe knob_NEW $1.00 

600 Ohm 300 Watt Non-inductive Resistors_ $2.50 

WE-255A Polar Relays for TTP___ $4.50 

Sockets for use with above relay_NEW $2.50 

Dummy Loads 27 to 40 mes 30 watt A-83_ $1.00 

Choppers Stvns Arnold #222 AC-DC llOvdc max_ $5.00 

2 Posn Coax Switch. BNC Connectors, 28 vdc_ $3.50 

We stock large quantities of Military and Com¬ 
mercial Test Equipment. We buy AN/GRC, PRC, 
TRC and test equipment TS and AN/UPM or 
URM. What have you for sale or trade? 

-MONEY BACK GUARANTEE ON 

ANYTHING WE SELL- 

ALL SHIPMENTS F.O.B. BRONX, N. Y. 

SPACE ELECTRONICS CO. 

218 West Tremont Ave., Bronx 53, N. Y. 

TRemont 8-5222 


SP-600-JX Receivers .545-54 me 
Like new 

$425.00 

T-l79/ART-26 Transmitters 300-600mc, 35w 

Brand new w/tubes, for ham TV 

$59.50 

6146 Tubes, New-Tested and 
Guaranteed 

S2.25 ea. 

2 for 

S4.00 


Crystals, Overtone—CR-23 TT 1 HC- 6 /O) 
any whole me freq. between 31 and 41 
incl. _$2.25 ea. 


Ohmite Choke. RF, Z-28 
For 20 to 60 me., NEW 


3 lor $1.00 


BC-463A Transmitter and AM Modulators 
converts to 6 mtrs. uses 815 final 2 ea 
6 L 6 Modulators—New w/tubes _519.50 


PL-259. SO-239. UG-100A/U Coax Connec¬ 
tors. any 3 or combination of three__New $1.00 


Ni-Cad Storage Batteries. 1.2v, 6ah__$2.00 ea. 

Bank of 10 Batteries for 12v_$17.50 

Charger for above. 115 vac to 12 vdc_$4.95 


NEW SURPLUS TUBES GUARANTEED 


2C39A __ $7.50 

3CX100A5. $10.00 

6161_$35.00 

829B_ $9.50 

8005 _ S14.00 


4-250A __ $21.00 807 $1.00 

5881 _ $1.50 6AN5_ $1.25 

6F4 (acorn)_$1.75 4X150G __ $22.50 

250TH_S18.50 446A_ $0.50 

4X250F $25.00 4-400A __ $22.50 


Answers to Code 
Quiz 

(from page 76) 


Z 

3. 

4 

5 



6 . 

7 

B 

9 

IQ 


12 • wm • tm • 1 


(3. M H • — • 

14 

IS- ■■■■■■••• 

16 H • • • • ■■ 

17 • m • • wm • 

IB. H ■ ■■ • M 

19 m m • • m wm 
21. • • • h ■ 

23 •■■■»• 

24 • m • a • 

25 • • B • 

26 ^ M M M 

27 m 


o OR a 

ch 

SLANT BAR 

e 

SEPARATION SIGN 
ERROR 

V 

END OF MESSAGE 

V 

EQUAL Cft DOUBLE BREAK 

S OR a 

PERIOD 

SEMI- COLON 

UNDERSCORE 

COLON 

HYPHEN 

QUOTATION MARK 
START OR ATTENTION. 
COMMA 

a 

UNDERSTAND 

V 

APOSTROPHE 

WAIT 

QUESTION MARK 
PARENTHESIS MARK 
END OF WORK 


GUARANTEED CRYSTALS! 


ALL MARINE FREQ.-FT-243, DC-34 Holders. Tol. .005 $2.50 

POLICE, C.A.P., CD, MARS. Tol. .01% $2.00 

CITIZENS BAND-11 METERS-.005% Tol. 

26 965 10 27.225 MC, 3rd Over. Herm. Seal or FT-243 $2.95 

13.4825 to 13.6125 MC, 2nd Harm.Herm. Seal or FT-243 S2.95 
6741.25 to 6806.25 Kc, 4th Harm. FT-243 only $2.50 


SPECIAL! 

STOCK CRYSTALS 


FT-243 Holders 5700 KC to 8700 
KC in steps of 25 KC's 

SEND FOR FREE CATALOG*! 

DC-34 Holders 1690 KC to 4400 KC steps of 10 KC ea. 



51.19 


NOVICE BAND FT-243 Fund, m JIQ 

80 Meter 3701-3748—Steps of 1 KC. FT-243 W^t * 
40 Meter 7150-7198—Steps of 1 KC. FT-243 ■ ea. 
Dbl. to 40 Meter 3576-3599. Steps of 1 KC. FT-243 
15 Meter 5276-5312—7034-7083 Steps of 1 KC. FT-243 


FT-243—2 Meters (Steps of 1 KC) $1.49 

FT-243—6 Meters (Steps of 1 KC) .... $1.49 

FT-243 —From 3000-4000 . $1.49 

FT-243—From 1005-2999 (Steps of 5 KC) . $2.50 

FT-241 SSB Low Freq. Xtals 370 to 540 KC 

(Steps of 1 852 and 1.388) . . $ .69 

FT-241 SSB Matched Pairs . $2.39 


Include 5c per crystal for postage (U. S. Only) Calif, add 
4% Tax. No C.O.D.’s. Prices subject to change. Ind. 2nd 
choice; substitution may be necessary. MIN. ORDER S2.50 

"The House of Crystals" 

U. S. CRYSTALS, Inc. 

1342 S. La Brea Ave. Los Angeles 19, Calif. 
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A Precision 

Frequency 

Standard 

Using the AN/SRT-14 

THE SUBJECT OF PRECISE fre¬ 
quency control and measurement is becoming 
of increasing interest to a growing number of 
amateur operators. The general use of receivers 
with calibration accuracy approaching that of 
some frequency meters has pointed up the 
unmistakable operating advantages that are ob 
tained with precise frequency calibration. This 
is aside from the personal satisfaction of know¬ 
ing precisely where you are in the band. 

Many amateurs with older or less expensive 
modem receivers have updated them by in¬ 
stalling 100 kc crystal calibrators. While this is 
all for the good, it is ta long way between those 
100 kc check points and the existing dial cali¬ 
bration is rarely good enough for accurate 


Roy Palenbertj W4WKM 
316 Stratford Avenue 
Fairfax, Virginia 

Photography by Morgan S. Classman, Jr. 

interpolation. With most receivers, more close¬ 
ly spaced, readily identifiable cheek points are 
desirable. A further point, worthy of con¬ 
sideration, is that many of the available 100 kc 
calibrators leave something to be desired in 
stability. While a drift of 10 cps seems incon¬ 
sequential, it becomes significant when we are 
using the 300th harmonic to check a 30 me 
signal. This 10 cps drift then becomes a 3 kc 
measurement error. 

Two things are then required to insure ac¬ 
curate higher frequency calibration and fre¬ 
quency measurement. The stability of the 
standard should be as great as possible and 
identifiable calibration frequencies should be 
generated at closer spacing than the usual 100 
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100 kc Crystal Osc. Unit complete with 
crystal & oven thermostatically con¬ 
trolled. .00015% accuracy or better. 
Unit #1 (Z200I) of SRTI4 transmitter 

(see article "A Precision Freq. Stand¬ 
ard" Feb. 63, 73) 

BRAND NEW in original boxes — 
schematic included 

Unit I with tubes (2-5814, 

1-5654) $24.75 pp 

Unit I less tubes 22.75 pp 

OTHER SPEC 

Unit 8 
Unit 9 


SRT! 4) . $ 6.00 pp 

SRTI4) . 6.00 pp 


3.00 pp s c ee L P' 

6.00 pp Feb 7 3 


15 me if cans-quality-current aircraft type—New set of 4. .. 3.50 pp 

Collins 455 kc if—with three selectivity positions (2, 4, 8kc) New . • , . 1.65 ea. 

ARC5/command receivers—guaranteed operating cond., fair phys. cond. 3-6mc 11.50 

6-9.Imc 11.50 

R4A/ARR2 receiver—New . . . 4.50 pp 

Alignment tool kit—9 piece—New .. 1.25 pp 

Collins 20 watt modulation transformers (TCS type) New .............. 2.35 ea. pp 

Check or money order with order, p/eo$e 


RITCO ELECTRONICS BOX 156, ANNANDALE, VA. 


kc. Both objectives are achieved in the unit 
shown in the photographs. 

The heart of this frequency standard is a 
surplus, high stability 100 kc oscillator unit. 
This oscillator is Unit 1, Z-2001, of the AN/ 
SRT-14 Radio Transmitter. Other components 
of this surplus dream were described in the 
article, ‘'A Surplus Frequency Synthesizer,” 
which appeared in the February, 1962 issue of 
73 Magazine, The oscillator unit is a real gem. 
The crystal proper is a Bliley Type BH8, 100 
kc unit which is housed in a 3%” diameter, 4K" 



Under-chassis view shows further construction 
details. The detector-audio amplifier circuit 
shown on the left side of the chassis is not 
described in this article. 


high plug-in oven. The oven is a Bliley Type 
TC922 which operates from 6.3 volts ae and 
maintains a constant 70 temperature. 

The circuit of the oscillator unit is shown in 
Fig. 2. A 5654 (6AK5) oscillator stage drives 
an isolation cathode follower stage which, in 
turn, drives 3 separate cathode follower output 
stages. All cathode followers use a single triode 
section of the dual-triode 5814 (12AU7). Iso¬ 
lation resistors are used to provide five inde¬ 
pendent, low impedance outputs which are 
terminated in BNC coaxial fittings mounted on 
the top of the chassis. The Unit 1, AN/SRT-14 



The frequency standard is housed in a stock 
Par-Metal cabinet. 
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Oscillator Unit has been widely distributed in 
MARS channels. These units have recently 
become available on the surplus market. 
RITCO Electronics of Annandale, Virginia has 
a very substantial stock of these units which 
are priced at under $25.00 Incidentally, some 
of the units on hand at RITCO use a James 
Knight crystal comparable to the Bliley unit 
described above. 

The AN/SRT-14 Oscillator Unit requires a 
power source of 250 volts dc, a 6.8 volt fila¬ 


ment supply and, preferably, a separate 6.3 
volt crystal oven supply. Apply power, allow 
time for the crystal oven to stabilize and you 
have a 100 kc frequency standard with accur¬ 
acy of 1.5 parts per million. However, those 
100 kc harmonics become progressively weaker 
at the higher frequencies and are soon un¬ 
usable. 

The circuit shown in Fig. 1 solves the prob¬ 
lem of high frequency attenuation and in addi¬ 
tion provides 10 kc check points. The 10 kc 


10 h, 75 ma. 2. 5 K 

10 watts 



NOTE: ALL PILOT LAMPS ARE #47 - 


51. 

52, 
Tl. 


.. .SPST TOGGLE SWITCH 
.,. DPST TOGGLE SWITCH 
►... POWER TRANSFORMER 
500v CT at 70 MA, 5v at 
2.0 A, 6.3v at 2,5A; 
STANCOR PM-8403 
OR EQUIVALENT. 

( ... POWER TRANSFORMER 
6.3v at 3A; TRIAD F-16X 
OR EQUIVALENT. 


B+25^DC?0^F1 
OUTPUT CIRCUIT 
FIGURE 1 



VDC TO PDTB 
'-2006 OF AN/SRT-14| 
JNIT 1 FIGURE 2 
|B+ 150 VDC TO RF! 
loUTPUT CIRCUIT 


6?3VA^^FOUTPinl 
CIRCUITFIGURE^^^ 11 

6.3 VAC TO PIN H 
P-2006 OF AN/SRT-14 
UNIT 1 FIGURE 2 




I >. 3 VAC TO PIN K 
P-2006 OF AN/SRT-14 
UNI^^IGURE2 

wenCShTSeturn 

|TO PIN J, P-2006-OF 
tN/SRT-14 UNIT 1 
[FIGURE 2 

commoJTt^p^T^ 

P-2006 AND CHASSIS 
OF AN/SRT-14 
UNIT 1 FIGURE 2_ 


OMMON TO GROUND 
ND COMMON TO RF 
OUTPUT CIRCUIT 
F1GURE1 
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Meshna 


BC-453 (Q5'r) 190*550 ke exlnt .....12.75 

80 METER ARC-5 (3-4 me) transmitter, lint. 9.50 

BC-458 (5.3-7 rncl transmitter, xlnt . ..8.50 

ARC-5 MODULATOR MD-7, brand new .. ...8.50 

^ BALLOON, double plastic, wgt 26 lbs, alumtnized .4.50 

RA-62, AC Supply for SCR-522, xlnt , ...35.00 

28 volt DC supply 4 amps from 115 volt 60 cycle, unused. 12.50 

MAGNETICALLY REGULATED SUPPLY, brand new. 

Output 150 DC 3.4 amps plus 300 volts 3.2 amps. 

Wgt 100 lbs, 2 rack panels ...50.00 

PHILCO TRANSISTORS. HF OSC/CONV similar to 

SR 100 ......... 80c ea. 3 $2.00 

1,000 KC CRYSTALS, HC 6 holder ... .2.25 

TRANSISTORS, 15 pieces FNP low voltage, OK _ 15 $1.25 

NATIONAL TRANS. COND. TMK-150, 150-10,5, unused. 1.50 
220 MC DIPOLE ANTENNA, Brand New w/eoax socket.. 3.00 

TECH. MANUALS, fresh as new: any one at $2.50. BC-603, 

BC-659, BC-633, EC-1.000, ARJsf-6, ARC-27. Take your choice. 

CRYSTALS, HC-6 metal holder. Your choice $1.00 each 37.85, 

38.85, 39.85, 40.85, 41.85. 42.85, 45.85, 46.85, 47.85, 48.85, 

43.85, 50.85, 51,85, 52.85, 53.85, 23,635, 24.544, 25.835, 26.259 
me. 

All material FOB Lynn Mass, (you pay shipping). 

New catalog #62F fust out. If you don't have 
one, rush I0£ handling charge for 68 pages of eye 
popping values. This is the best catalog yet. 

JOHN MESHNA JR. 

19 ALLERTON ST., LYNN, MASS, 
phone 617-595-2275 


TRC-8 RECEIVER. 230-250 me. 
easily modified for 220 or 2 
meters. Written up In *'CQ*' 

May-June 1960. Built in squelch* 
speaker, 115 volt 80 cycle power 
supply'. Ours like brand re w in 
desk-type trunk. Schematic in¬ 
cluded. wgt. 100 lb.$35.00 

NICKEL CADMIUM BATTERY, the lifetime 
battery 1.2 volts 4 amp hr. charge & discharge 
Indefinitely. So known life termination. Xlnt, 
charged, ready for use. ..... .$2.00 


REMOTE CONTROL* brand new, consists 
of tel. dial, selsyn indicators, switches, 
pots, lights, housed in gray aluminum 
case. Gov't cost $150.00. Experimenters 
delight. Wgt. 29 lbs. ............. .$6.00 

BC-733 RADIO RECEIVER, converts to 
regular FM receiver, converts to 8 meter 
and 2 meter receiver. With all tubes, 
x 1 n*,. 7.00 


PHILCO LINE TERMI* 

NATION & signalling 
unit, standard rack mount, 
contains hybrid coil, re¬ 
lays (4) transformers (115 
r 80 c) trams "T" pad, 
rec *‘T" pad. 3.5 kc osc 
sect, tubes, etc. Imp. 600 IHii 
ohms. Good for forte patch, 
signalling on line, etc. 

Gov't cost $421.00 and 
brand new in gov’t pack¬ 
age. Shipping wgt. 33 lbs. 

Bate stylo eqpmt. .$12.50 


DUAL MICRO-AM METER (150 microamps), 
used for conversion to teletype freq. shift and 
tuning indicator. We include conv. sheet. 

Xlnt used_ $2.00 brand new corn!. 2.75 


crystal standard is used to synchronize a dual- 
triode (VI), 100 kc multivibrator. The output 
of the 100 ke multivibrator is then used to 
synchronize a dual-triode (V2), 10 kc multi¬ 
vibrator. The output waveform of these stages 
has high harmonic content. A 6AU6 tuned rf 
output stage completes the circuitry of the rf 
unit. Switch S2 is provided to allow selection 
of 100 kc sine wave, 100 kc square wave or 
10 ke square wave output. This switch also 
removes B+ voltage from the multivibrator 
stage or stages that are not used for any given 
output. 

The output tuned circuit requires a few 
words of explanation. LI through L4 provide 
continuous coverage from 3.3 to 60 me. The 
4,700 ohm resistor position is used for lower 
frequency output and Cl then serves as an 
attenuator. The coils used in the unit shown 
were tailored from surplus rf chokes with the 
aid of a grid dip meter. The 39th Edition of 
the ARRL Handbook, page 521, lists readily 
available commercial chokes which may be 
used unchanged to obtain similar coverage. 
This ARRL Handbook coil data is as follows: 
LI. .3.5-7 me. . 10 uh National R-33 rf Choke 
L2. .6.5-14 me.. 4.7 uh IRC CL-rf Choke 
L8, . 15-80 me. . 1.0 uh IRC CL-1 rf Choke 


L4. . 30-60 me. . 4 turns No. 20 Plastic Insul¬ 
ated Wire %" Diameter. 

Under certain conditions of measurement, it 
is difficult to pick out .the frequency standard 
signal in a welter of heterodynes. This problem 
is minimized by tone modulating the output 
of the frequency standard. A relaxation oscil¬ 
lator using an NE-2 neon lamp generates an 
audio tone which is used to grid modulate the 
rf output stage. The sawtooth wave form of the 
modulating signal and the "dirty” modulation 
method provides unmistakable identification of 
the standard signal. Switch SI disables the 
modulator after the signal is identified. 

The power supply, shown in Fig. 3, is con¬ 
ventional. Power requirements are nominal and 
the seriesed voltage regulator tubes provide 
acceptable regulation. A separate filament type 
transformer is strongly recommended to pro¬ 
vide oven heater current. Note that this trans- 
frmer is connected between the ac line switch 
and the fuse. This permits the oven to run 
continuously which is essential if maximum 

stability is desired. 

* 

While any method of construction may be 
used, the unit shown in the photographs is a 
very convenient package. The cabinet is a 
Par-Metal CA-301 unit which is designed for 
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TO 

SURPLUS 


INDEX TO 


SURPLUS 


pixMt*.* Ajr«iir u« 
aur* l»M iVv*» 


Here, all in one book, is a list of every piece 
of surplus equipment that has ever been 
discussed or converted in a magazine article 
in any of the radio magazines. The Index 
lists the equipment, the title, author and 
issue of magazine where the conversion was 
published, plus a brief description of the 
conversion accomplished. Just one single 
use of this book will be worth several times 
the $ 1.50 price to you. Compiled with 
painstaking care by Roy Pafenberg 
W4WKM. 


Enclosed find $ ...... Please send 

of index to Surplus to: 


Name ...Call 


copies 


Add 


ress 


City 


Zone . . . State 


Peterborough, N. H. 


use with a 7" x 13" x 2" chassis. This chassis 
size permits all components and the AN/SRT- 
14 oscillator unit to be mounted without undue 
crowding. It will be noted that an extra tube, 
coaxial input jack and phone jack appear on 
the unit shown in the photographs. These com¬ 
ponents are used in a mixer/detector and audio 
amplifier which is not described in this article. 
Since practically all use of the standard is with 
the station receiver as the detector, description 
of this feature was not considered warranted. 





■ o,.. 

9NMM■ 


WM 


-Xv y.-y/yy ■ v- 
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The AN/SRT-14 oscillator unit is mounted on 
the top of the chassis and further secured to 
the front panel. Note the plug-in crystal oven 
which insures stability of the precision crystal 
unit. 

The photographs show construction details. 
The pilot lights and switches secure the chassis 
to the front panel. The oscillator unit is then 
positioned with the crystal to the rear, flush 
against the panel. The four screws which hold 
a shield plate to the bottom of the crystal 
socket well are used to secure the unit to the 
chassis. Two screws are then used to secure 
the front lip of the assembly to the front panel. 
The BNC rf connectors shown in Fig. 3 are of 
the panel jack type which permit complete 
shielding of the output cables. Power connec¬ 
tions to the AN/SRT-14 oscillator unit may be 
soldered directly to the existing connector pins 
or a mating connector, Winchester Electronics 
part MSE-14S-G, may be used. 

After construction is completed, cheek your 
work. If all looks safe, throw the output selector 
switch, S2, to the 10 kc position and set the 
2500 ohm voltage regulator dropping resistor 
to maximum resistance. Open the connection 
between pin 2 of the OD3 VN tube and 
ground and connect a 0-100 ma. meter to these 
points. Apply power and adjust the resistor for 
a reading of 20 ma. on the meter. Remove the 
meter and restore the connection. 

Connect the 100 kc sine wave output, JI, of 
the standard to a receiver, using coaxial cable 
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to avoid pickup of other signals. Switch the 
receiver to the lowest frequency band and 
tune the receiver, with the BFO on. Signals 
should be picked up at 100 kc intervals. Make 
certain that the modulation switch, SI, is 
closed; throw the output selector switch, S2, 
to the 100 kc sine wave position and transfer 
the output cable from ]1 to J2. Signals should 
still be heard at 100 kc intervals. 

Leaving the receiver tuned to one of the 
100 kc harmonics, switch the standard to the 
100 kc square wave position. Now adjust the 
100 kc LOCK control across its range. Un¬ 
stable hash should be heard across most of the 
range but a clean, stable signal should be 
heard at one or more points. Leave the resistor 
adjusted to the center of one of these points 
and tune the receiver across the band. Signals 
should be observed only at the 100 kc points. 
If other signals are noted, readjust the control 
to another “clean” signal point and try again. 
When the multivibrator is correctly adjusted 
to 100 kc, switch the standard to 10 ke and go 
through the same procedure using the 10 kc 
LOCK resistor. The objective this time is to 
obtain exactly nine clean signal points between 
each pair of 100 kc points. When this is ob¬ 
tained, switch S2 through the three positions 
to insure that the multivibrators reliably lock 
in at the correct frequencies. If not, readjust 
slightly the appropriate lock resistor. 

Tune in a signal from the standard and open 
the modulation switch, SI. Strong audio tone 
modulation should be heard. If the relaxation 
oscillator is not functioning or if a different 
modulating frequency is desired, adjust the 
value of the 1 megohm dropping resistor for 
the desired results. There is quite a wide vari¬ 
ation in lamp characteristics so if you run into 
trouble, try changing the lamp. If desired, an 
NE-51 lamp may be used and a pilot lamp 
socket installed. 

For the final test, switch the standard 
through the various output bands and tune in 
the signal on the receiver. It should be possible 
to peak the output signal by tuning the output 
tuning capacitor. After the unit is checked out, 
install in the cabinet. It will be necessary to 
remove the plug-in crystal oven to fit the unit 
in the Par-Metal cabinet shown. After the 
chassis is installed, open the top door of the 
cabinet and reinstall the crystal oven. 

The completed frequency standard is an ex¬ 
tremely worth-while addition to anv station. 

OF 

Stability of the surplus oscillator unit is out¬ 
standing. Cost, using the AN/SRT-14 unit, is 
quite low and, for the laboratory quality in¬ 
volved, a real bargain. . , . W4WKM 


TTY GOODIES 

BOEHME TTY REC, TERM. UNIT, AM103BU 


new in crates w/spares and manuals_--$22.50 

WEST. ELEC. TTY REC. UNIT, CW50124 

new in crates, less tubes------- __19.95 

TUBE KIT, Manuals & Spares for above_ 7.50 

MANUAL ONLY FOR CW50124 (above)_- 1.00 

POLAR RELAYS, TYPE-D164816, new in Ctn. 

Similar to but smaller and more flexible than 
the 255A. Has 3 windings. Can be used in 
plate circuit (write for free diagram)-- 1.95 

AMPHENOL 9-pin socket for above relay_ .25 

REPLACEMENT ARMATURE Coil 255 or 
D164816 ...___ ....__ .50 


KEYS & CW ITEMS 

J-37 KEYS, USED—AS THEY COME_ .... 1.00 

NAVY KEY, NEW, CJB26003A (worth 5 times 

our price)—THE REAL McCOY _ 2.95 

DOW KEYMUNICATOR, new, while they last- - 4.95 

TG5B TELEGRAPH SET, new, complete with 
headphone, key and carrying case in over¬ 
seas pack__-_ ----- ... 9.95 


[add ELECTRONICS 

111 No. 41 ST. OMAHA 31, NEBR. 



Catalog 

WORLD'S FINEST 

RONIC GOV'T 
LUS BARGAINS 


HUNDREDS OF TOP OUAtlTY 
ITEMS— lleeeivers. Tnnflnl t ters. 
Microphones, Inverters, Power Sup¬ 
plies, Meters, Phones, Antenna s. In¬ 
dicators, Filters, Transformers. Am* 
ers. Headsets, Converters. Control 
jkixes, Dvna motors, Test Equipment, 
Motors, Blowers, Cable, Keyers, 
Chokes. Handsets, Switches, etc., etc. 
Send for Free Catalog—Dept, 73. 


FAMR RADIO SALES 

2133 ELIDA *D. • Box 1105 * LIMA, OHIO 


MM MW ■ I *■ • — * 1 1 • 

For a Full Time organization calling 
on the amateur trade, contact Ivan 
Harrison W5HBE, P.0. Box 30241, 
Dallas 30, Texas. Texas, Arkansas, 
Louisiana and Oklahoma. 
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Still Think SSB is Hard to Tune? 

TRY THEAMAZING NATIONAL NC-155 




SSB handles as easily as AM on the NC-155. 
National designed it that way. For example, the dial 
drive ratio is 60:1 t almost twice as slow as on an 
ordinary receiver. An exceptional product detector 
and clean SSB AGC eliminate distortion diffi¬ 
culties. The Ferrite-Filter with three-step variable 
IF selectivity easily separate crowded SSB 
signals. Rock-solid mechanical (try the drop-test) 
and electrical stability eliminate constant “touch¬ 
ing up". The NC-155 gives you this ease of perform¬ 
ance on all bands from 80 to 6 meters . . . with 
double conversion and liuv sensitivity. Compare 
the tuning ease of the NC-155 with receivers costing 
hundreds of dollars more — see if you don’t agree 
that it more than holds its own with the best of 
them. $199.95 


WRITE FOR FREE COPY OF NEW 
NATIONAL EQUIPMENT GUIDE 

■ Complete technical details and fea¬ 
tures of all National gear 

■ Tells all about National's exclusive 
One Year Guarantee 

■ Helps you choose the right equip¬ 
ment for your needs 


A Wholly Owned Subsidiary of 
National Company. Inc. 

Export. Ad Aunema Inc,, 85 Broad SI., N. Y. C. 

Canada Tn Tel Assoc. Ltd., 81 Sheppard Ave. W.. 
Willowdale, Ontario 

NATIONAL RADIO COMPANY, INC. 

37 Washington Street Melrose. Massachusetts 





NC-105 — Designed specifically for 
the beginning amateur. Offers such 
needed features as general coverage 
0-Multiplier, product detector, S- 
meter and transformer power supply. 
Also available in handsome walnut 
cabinet for use in den or living room 
as a second receiver. $119.95 



NC-140 — New double ‘Conversion 
general coverage receiver with 
National's exclusive Dial Selector for 
calibrated foreign broadcast and 
amateur bandspread. O-multiplier, 
RF stage, and S-Meter. More impor¬ 
tant features than any receiver in its 
price class. $189.95 



NC-190 — First general coverage re¬ 
ceiver to offer calibrated foreign 
broadcast as well as amateur band- 
spread l Exclusive Dial Selector, 
double conversion, product detector, 
and SSB/CW AGC. 60:1 dial drive 
provides amazing tuning ease on ail 
signals. $219.95 
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de W2NSD 

never say die 


FCC Flash 

It seems probable that the FCC will soon release 
another 25 kc segment of the 160 meter band. 
Details next month. 


Fly By Night Organization 

We’re really getting things set for the big 
European trip this fall. This is going to be a 
trip that will never be forgotten by anyone 
that signs up. The trip will take in London, 
Paris, Geneva, Rome and Berlin and will last 
for three weeks. We will be flying by char¬ 
tered jet across the ocean and by the scheduled 
airlines within Europe. I have arranged the 
trip so that we will be flying on Sunday both 
ways. This is the best day to travel since there 
is little to do in most cities on Sunday, with 
the exception of Paris where we will be able 
to see the Louvre, the Eiffel Tower and the 
Flea Market on our first Sunday and in Rome 
where we will see the Pope and be blessed on 
our second Sunday. 

The plane will leave Idlewild airport in New 
York at around 9 PM on Sunday October 6th 
and arrive at London airport the next morning. 
Chartered busses will take us to our hotel, 
where reservations will have been made for 
everyone. The rest of the day will be free for 
you to get settled in your room and venture 
out to see London. I highly recommend a book 
called, “Europe on $5.00 a Day” for the inside 
scoop on how to get around, where to eat, 
and where to shop. This book is fabulous and a 
must for any traveler who is in the slightest 
interested in paying European prices in Europe 
instead of U. S. prices. I have traveled all over 
Europe and kept my expenses for hotel and 
all meals within the $5.00 a day. This book 
is available through the Radio Bookshop (page 
73) for $1.95 in the just out 1963/4 edition. 

Tuesday will be spent in sightseeing, cli¬ 
maxed in the evening with a get together with 
the London hams for a buffet and some drinks. 
Invitations can be arranged at this time for 
visiting local hams with interests similar to 
yours. We’ll try to plan meetings like this for 


every city. Remember, London is one of the 
best cities in the world for men’s clothes . . . 
and the gals can load up on Aquascutum 
clothes at considerable savings over the U» S* 
prices. 

Tve tried to arrange the schedule to fit the 
cities. Paris has much doing on Sunday so we 
spend one of our two Sundays there. The hams 
in each city will be there to greet us and help 
to show us around. Til have maps of the vari¬ 
ous cities for you plus some notes on places 
that I’ve found well worth visiting. 

Paris is wonderful for shopping, with several 
big department stores and thousands of little 
shops. And the restaurants . . , wowl For 
instance there was the little left bank restau¬ 
rant where Virginia and I both had delicious 
steak dinners, complete with big bottles of 
wine for only $3.50 for the two of us. A visit 
to the Lido nightclub is more expensive, to be 
sure, but I guarantee that you’ll never forget 
that night as long as you live. 

Geneva has been included, not only to give 
you an extra country, but to give you a taste of 
truly international shopping. The best of the 
entire world is imported here . . . goods you 
won’t even find in New York City. Here you 
can visit the famous 4U1ITU station. 

Then comes Rome. Those of you who are 
more athletically inclined are urged to try your 
hand at renting a Vespa or Lambretta and 
seeing Rome that way. There is lots to see . . . 
and lots to eat. You’ll flip over Italian ice 
cream. 

Berlin. One of the largest cities in the world 
and certainly the most dramatic is Berlin. The 
stores are crammed with marvelous goods . . . 
beautiful dresses, coats. The Berlin zoo is 
world famous. The Berlin subways are ex¬ 
cellent. And then there is East Berlin. We will 
schedule a tour of East Berlin . . . something 
you’ll be talking about for a long time to come. 
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mtUfflHMP TWf# 


68 


MPH 


•At 40 Feet 


USING A TRI-BAND 
10-15-20 METER BEAM 

Assembled Weight—20 lbs. 
Wind Surface Area—4.9 sq. ft. 
Wind Load—86 lbs. 

Maximum Element Length—26'8" 
Boom Length—12' 

Turning Radius—14.9' 

OR 

148 MPH 

with your Tri-Bander at 25' 


!&?* E M E 


♦Certified by Reg. Prof. Eng. 



$ 119 


50 


mm HEAD MOUNT 


Model 40-1 

F. O. B. 
PLANT 


BRACKET MTS. KIT $9.50 


TUfi over on a heavy base 
plate for access to motor 
and array. 

Horizontal bracing through¬ 
out. 


Available from your local 
distributor, or direct from 
manufacturer. 


SUPREME 

ELECTRONICS 

INC. 

FRONT & MAIN STS. 
UPLAND, PENNA. 


There is nothing like going there and seeing 
it for yourself. On October 27th (Sunday) we 
flv from famous Templehof airdrome to Brus¬ 
sels and from there by Jet back to Idlewild. 

Paris isn’t the only city with famous night¬ 
clubs. The Resi in Berlin is world famous and 
you will never forgive voursell if sou miss it. 
The last time 1 was there I spent about a 

dollai * on drinks and had die time of mv life. 

* 

Every table has a telephone and a pneumatic 
tube. You can look around (providing the 
XYL is at another table or back home) and 
note the table number of someone that looks 
Interesting. Write your note, put it in the tube 
and wait to see what happens. Sometimes a 
note comes right back and sometimes the phone 
rings for yon. With a little courage you 1] have 
a lot of tun and maybe even a dancing partner. 
The fountain show is worth the visit, even if 
the XYL won’t let loose for an evening. Then 
there is the Golden Hufiesin, a night club 
w here you can ride a horse on the dance- 
floor/riding-rink. I did it. 

I’m trying to think of everything so you’ll 
have a minimum of things to worry about. 
There’ll be hotel reservations in all cities, com¬ 
plete with breakfast. You’ll be on your own for 
lunch and dinner, except for hints T11 have 

for you and notes from the $5-a-Dav book. 

* « 

This’ll give you a lot of flexibility. I might 
suggest that you try at least one Chinese meal 
in each country you visit and be amazed at 
bow something like this can vary so completely. 

The trip will last three weeks and the total 
cost for the two-way jet flight across the ocean, 
commercial scheduled airline flight from city 
to city, all hotels, including breakfast, busses 
to the airport and hotels, and a tour of East 
Berlin will only be $550. This may go up a 
little bit il we have less than 150 on the trip, 
probably running $585. When you consider 
that the cheapest air rate to Rome normally 
is $630 round trip you can see that we have 
ourselves a bargain. We can take 150 on this 
trip and no more, so the first 150 reservations 
will have to be it. 

If you want to go on this tour you must 
have at least one member of your immediate 
family as a member of the Institute of Amateur 
Radio and they must have been a member for 
at least six months before the trip. Send me 
your name, calk and $250 half payment (made 
out to the Institute of Amateur Radio) for 
cadi person in your family going to officially 
reserve seats. The balance will be due sixty 
days before blast-oil. 

'This will be something that you will remem¬ 
ber as long as you live. You may have other 
chances to get to Europe some day, but you’ll 



























Hereto real cloud buster! 60 ft* 
of tower, E-Z Way quality, that 
will put you way out in front on 
6 meters. 


never have a chance to do it along with a 
friendly group of hams this way and you won’t 
get to meet the DX hams en masse like this 
either. Forget the expense, even if you have to 
borrow a little or settle for a smaller car to 
make it, for this will be one of the best invest¬ 
ments voull ever make. 

How come October? Many good reasons. 
Plane fares are a lot cheaper at this time of the 
year. Hotels are looking for customers after 
the summer rush is over. You can get better 
bargains everywhere . . . restaurants, stores, 
etc. We could never get our large group 
around during the summer. October usually is 
very pleasant in Europe . . , sunny and warm, 
but not hot. Ill give you some good dope on 
the best clothes to take when you sign up. 
You can do the whole trip with just one small 
suitcase. 

Remember, first come-first served. Get those 
reservations in right away and don’t take a 
chance on missing out on this wonderful op¬ 
portunity. 



COMPLETE 

2 Men 





* — w 

rrei 


E-Z installation? You bet! This 
one goes up like a rocket. . . 
and it is only a two man job. All 
the space needed is one sq. ft. 
Crank up to 60 ft* and down to 
21 ft. 


only 

$19950 

IajIaI ft A An SAD 


BA-60-46G...$259.50 
GP-60-46P... 264.00 
GP-60-46G... 324.00 

If trihand or 20 M operation 
is desired, this model may 
easily be converted to a 

Medalist **4,0”! 

ght prepaid anywhere 48 U. S# A 

For free information write 
Department **B” 


E-Z WAY Ti 

0WERS, Inc. 1 

P.0. BOX 5767 

TAMPA 5. FLORIDA | 


ACARN 

I hate to keep grumbling about the same 
things every month, but whenever something 
I think is rotten comes along I frustrate until 
I see it put right. It bugs me. I pace around 
and worry. That stupid little mimeo machine 
out in California sending out hate propaganda 
under the titles of Anti-Communist Amateur 
Radio Network (ACARN), Amateur Radio 




National Radio Relay League (NRRL) has the 
paint worn off my office floor. The brains out 
there must be paper-thin to accommodate such 
narrowm in dedn ess. 

National Radio Relay League indeed! The 
purposes of this organization include opposition 
to the U.N., breaking off all amateur commu¬ 
nications with communist countries, and rep¬ 
resentation of American amateurs before Con¬ 
gress, State Department, Defense Department, 
FCC, and at international conferences. Let’s 
take a good look at this interesting program. 

The UN may be struggling along making a 
lot of mistakes, but it is the only world group 
we have. We should be making efforts to im¬ 
prove the UN and correct its deficiencies in¬ 
stead of trying to get rid of it when it doesn’t 
do what we want. A couple of jet plane rides 
might convince even the die-hard isolationists 
that our world is pretty small today and not 
getting one bit larger no matter how far the 

{Turn to paqe 76} 
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Corner view of completed pre-amp showing the 
bias control to the left, and the muting wafer 
switch to the right. 


John Wonsowicz \^9DUT 
4227 N. Oriole Ave. 
Norridge, Illinois 


A new approach 
to nuvistors 


Two Meter Pre-amp 


NUVISTOR V II F pre-amplifiers 
achieved national popularity almost over night. 
Most two meter operators have one, are build¬ 
ing them or are in the process of gathering 
components. The RCA 6CW4 is the most de¬ 
sirable little thimble ever to reach the hands 
of the VHF man and if used properly becomes 
a very useful device. Unfortunately many 
homebrewers mis-use the tempermental gem 
by applying too high of plate voltage or by 
inadequate shielding which results in too high 
of noise figure or worse yet, oscillations. 

In designing this pre-amp many facets of 
circuit configurations were considered and the 
one most appealing in all respects is the 
grounded grid layout. This type of circuitry 
exhibits unusually low noise and has an edge 
on the cascode or the ordinary neutralized- 
triode amplifier. However, the voltage ampli¬ 
fication does not come up to the latter circuits, 
so two stages must be used to bring it up to 
par. 

In preliminary designs, many hours were 
spent in observation of the behavior of the 
6CW4. Various tricks have been tried and 
evaluated and some of these are as noted: 

One of the most contributing factors in the 
noise department is the application of plate 
voltage in excess of 50 volts. Although the 
gain per stage will increase with higher plate 
voltage, the circuit and tube noise goes up 
with it, so nothing is gained. Plate voltage be¬ 


tween 25 and 50 volts seemingly gives the best 
signal to noise ratio and such voltage should 
be used in at least the first stage. 

Another item well deserving of mention is 
the link coupling between stages for purer sig¬ 
nal transfer. It’s a known fact that capacity 
coupling between stages is a lot easier to deal 
with, but one must realize that in such coup¬ 
ling the spurious signals as well as electrical 
disturbance like to ride through to contribute 
to additional noise in the circuit. Link coup¬ 
ling used in this amplifier is quite simple to 
make, and the drawing shows how to modify 
the coil forms for securing such extra coil 
windings to the wire tabs. 

Shielding between input and output circuits, 
as well as between stages is very important 
when using high grn. tubes, therefore it is of 
utmost importance that most effective parti¬ 
tioning be utilized in such circuitry to prevent 
uncontrolled regeneration, which eventually 
throw the stage into oscillation, piling up addi¬ 
tional work in ferret ting out such troubles for 
eradication. 

One rather astonishing factor observed dur¬ 
ing experiments with the 6CW4 is that the 
thimble adapts itself beautifully for tandem 
element connection where two or more tubes 
can be tied together to realize an overall in¬ 
crease in gm. The sockets are so small that the 
increase in inductance and stray capacities 
when connecting elements in parallel play an 
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insignificant part in the tank circuit coils de¬ 
sign. Tank circuits can be wound with high 
L to C ratios as though only one tube was 
used, and such high L to C ratio tuned cir¬ 
cuits are desirable in broad band application 
of pre-tuned stages, especially in the pre-amp 
stage that must span 4 me. 

During these experiments, two nu vis tors 
were connected in parallel to compare the 
effects and evaluate the difference between 
one high gm tube of 25000 u mhos and the 
combined gm of 25000 u mhos of the two 
6CW4’s, The circuit used is the herewith de¬ 
scribed grounded grid system in both cases 
and supply voltages varied. Each circuit was 
peaked and pruned for the highest gain, lowest 
noise and best sensitivity. Well, as you have 
guessed, the tandem nuvistors had an edge on 
the single tube. This is due to the fact that 
the elements of two tubes connected in paral¬ 
lel exhibit a lower plate resistance. Actually in 
such configuration the Rp is cut in half, and 
the gm is doubled, but the RL which in this 
case is the XL (the reactance of the tuned 
circuit at the operating frequency) remains 
unchanged. Appying these parameters in the 
votage ampification equation, it is apparent 
that higher gain can be realized from such an 
arrangement. This was further proven by re¬ 
moving one nuvistor from the circuit, re-peak¬ 
ing the stage and noting that approximatey 
6 db attenuation resulted in gain and the sen¬ 
sitivity had dropped appreciably. 



Top of plate chassis, showing placement of 
components. The three coils in the foreground 
are the type used in the amplifier. 


Another noise reducing idea that works 
nicely in a audio pre-amp was tried to further 
increase the performance of this stage. It is 
the application of dc to the heaters. This 
looked good in theory, but did nothing in 
practice, so it was discarded for the ordinary 
ac one side grounded system. 

Last but not least, attention was centered 
on the input circuit to compare the various 
methods of antenna-to-cathode coupling. Con¬ 
siderable time can be consumed on such com¬ 
parisons, but such time is not wasted if de¬ 
sired results are obtained. After many tries of 
tapping various turns on the cathode tank coil 



so 

115 VAC 
60 nJ 
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Bottom view of the pre-amp showing placement 
of components and brass shields separating coils 
and socket pins. 


and using a plain link, also a tuned link, the 
direct coupling to the high side of the cathode 
coil LI through Cl proved the best method. 
Needless to say, it is also the easiest in low 
impedance devices. 

Construction 

The chassis used in the final assembly is 
made of 1/16" aluminum stock and measures 
4" x 6". A bud aluminum chassis 4x6x2 No. 
AC-431 serves as the shielded base. Using a 
plate for chassis has many advantages in 
punching and drilling not to mention the ease 
of soldering components in the hard to get at 
places. (Those of you that would like to dupli¬ 
cate this unit can obtain a paper drilling tem¬ 
plate for the chassis by mailing a self ad¬ 
dressed stamped envelope to the author). The 
rear part of the plate houses the half wave 
power supply and the front part is used as the 
amplifier with input and output coax connec¬ 
tors. As seen in the photo, the power supply 
has a OB2 as the voltage regulator; this is not 
used in the final arrangement due to the low 
voltage required for good performance and 
voltage regulation is not required. The power 
transformer is a Stancor PS8415, rated for 125 
volts at 15 ma. The heater winding is 6.3 volts 
at .6 amp. A silicon, or a small 65 ma selenium 
rectifier can be used in the half wave design. A 
stand-by switch is provided opposite of the 
rf gain control to mute the amplifier, if so de¬ 
sired. 

As shown in the schematic, the 6CW4’s are 
operating in a grounded grid configuration. 
The first stage carries two nuvistors for grn 
doubling and the second stage uses a single 
grounded grid nuvistor. Thin brass shields se¬ 
cured to the chassis plate by 2-56 screws and 
cut out for a good fit around the tube sockets. 


separate the cathode input circuit from the 
plate circuit. This shield also serves as a 
ground plate to which RMC ceramic disc cap 
capacitors, one side of the heater, and the 
grid of the 6CW4 in the related circuit are 
soldered to. Other shields made of the same 
material and fastened to the chassis plate 
isolate the coils from one another. These 
shields can be tied together by 2-56 screws 
and nuts or soldered together at the joints. 
Solder is preferable for a better contact con¬ 
nection. 

Coupling from one stage to another is made 
through holes drilled in the shields and links 
are connected by a twisted wire fed through, 
as shown on the schematic. In this fashion any 
capacity appearing between stages or between 
tube elements is grounded to the adjacent 
shield, thereby eliminating capacity feed¬ 
through of spurious signals. 

Adjustable bias control labeled as the rf gain 
is provided on the front part of the unit and 
connected with 3 wire flexible cable to cath¬ 
ode resistor, ground and B + . This control 
which is placed in the frount part of the Bud 
chassis is used to highly bias the first stage, 
thus eliminating over-loading and distortion 
on very strong local signals. 

The coil forms used in this pre-amp are 
ceramic slug tuned forms obtained from J. W, 
Miller Co. and are labeled as 41A000CB1, Al¬ 
though various types of Miller coils can be 
used in this application, these particular coil 
forms are the best that I have used in such 
designs, because they are easy to modify. It 
is possible to put several windings on these 
small ceramic forms by simply inserting wire 
tabs in the moulded holes of the ceramic 
flanges to secure the windings. Three of the 
coils used in this pre-amp are modified by 
inserting such wire tabs for securing the ends 



PRE-AMP DRILLING TEMPLATE 


( TOP VIEW ) 

A—4-40 tap, B—2-56 tap, C—6-32 tap. D— 
3/16" drill, E—drill, F— 5 /g" punch, G-— 
punched and cut out for cap., H—31/64" drill 
and cut out for sockets, I—#28 drill. 
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Top view of completed pre-amp. The two in line 
nuvistors to the right of the unit are tandem 
connected. 


of the link winding. The tabs are made of No. 
26 bare copper wire in form of a hair pin loop, 
pushed through the moulded holes in the top 
flange of the coil form and then bent down¬ 
ward and cut off to the desired length. You 
now have a very good tie point for the link 
coil which is wound with No. 26 or 28 plastic 
covered wire. These links are close wound on 
the upper section of the form (cold end of the 
coil) and then the main inductor is space 
wound below. See coil data for wire size and 
number of turns. 

Performance 

In evaluating the performance as an indi¬ 
vidual unit and also as a combined receiving 
set up, the following has been noted. 

Sensitivity measurement with the aid of a 
calibrated attenuator on a Model 80 signal 
generator was better than .1 u volts. 



LI-L2-L3-L4—J. W. Miller ceramic form 
41 AOOCBl 

LI—5T #26 bare copper space wound (no link) 
L2-L3-L4—5T #26 bare copper space wound 
below the 3T link winding 


The gain of the bare unit was 28 db mea¬ 
sured with the Model 80 calibrated attenuator 
and a Sylvania VTVM. 

Noise figure measured with a Sylvania 5722 
diode noise generator was under 3 db. 

Tuning the Pre-amp 

Most of the electronic enthusiasts do not 
own laboratory test equipment for precise test¬ 
ing and evaluation of their newly constructed, 
or acquired gear and must lean on the design¬ 
er’s findings for performance, specifications, 
method of tuning and operation. In this para¬ 
graph we will only state the method of tuning 
without laboratory instruments; the rest of 
comparisons must be made by aural compari¬ 
son of associated gear and individually evalu¬ 
ated. 

To proceed with alignment, first adjust all 
powder-iron cores in the ceramic coil forms 
approximately half way. Connect the two- 
meter antenna to the input coax connector, 
and the coax output connector to your two- 
meter converter. Tune your receiver until you 
hear a weak station, and then adjust L3 and 
L4 for maximum gain. After the signal is 
peaked, adjust LI, L2 and Cl for the best 
signal-to-noise ratio. That’s all there is to it. 
Of course you won’t be able to talk true per¬ 
formance specs, but you will have a receiving 
set-up that will dig deep-in-the-mud and bring 
out the signals with readable clarity. 

My thanks to K9EPB, Howie Trieb for 
processing the pictures. . . . W9DUT 


Parts Kit Available 

A complete set of the parts required to con¬ 
struct this unit is available from 73, The normal 
net price of these parts is a bit over $22.50, The 
73 parts kit price is only $18.50. This includes the 
nuvistors, sockets, all condensers, resistors, power 
supply, pots, coil forms, connectors, etc., plus a 
full scale chassis template. Send order to 73, 
Peterborough, N. H. 


Letters 

Dear Wayne, 

In the scope article. January 73 page 52, you should 
have mentioned that phosphors Pi-2*4-5-11-15-20-24 are 
OK for monitors, but P7 has too long a persistence. 
Also, beware of bargains such as the 5FP—series that 
require magnetic deflection. In Fig. 13 it is not possible 
to operate the scope tube with both the deflection plates 
and the cathode at ground potential. 

Harvey Pierce W</>OPA 

Wayne: 

1 have an old Howard Model 435A communications 
receiver which has been converted to Model 486A. If 
possible, I would like to get some service information cm 
these models so that 1 can restore it to new condition. 

Jack W. Riggs WA6K11I 

1055 Via Granada 
Livermore, California 
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Portable Ragchewer 

David Brockman K6LJY 
62 I i Stearns St. 
Riverside, Calif. 


WHEN I FIRST conceived the idea 
of building a portable amateur station, I de¬ 
cided that it must meet three basic require¬ 
ments: 1. low power consumption, 2. no TVI, 
and 3. simple. The rig was to be a rag chewer 
and not a ‘band blaster.” This article is about 
such a station. 

Transmitter 

The transmitter uses a 6AU6 in an electron 
coupled Hartley VFO driving a 2E26 final to 
about 20 watts. To reduce loading effects, the 
VFO operates on 80 meters and doubles in the 
plate circuit to provide output on 7 mega¬ 
cycles. The final operates straight through into 
a conventional pi-net tank. A simple screen 
grid neutralizing circuit is employed to insure 
stability of the final. The final is cathode 
keyed; the VFO is not keyed to reduce chirp. 

Receiver 

Prepare yourself for a shock. The receiver 
uses a simple triode regenerative detector 
which is transformer coupled to two stages of 
audio amplification. Regeneration is controlled 
by varying the detector plate voltage. This 
receiver circuit produces a readable CW signal 
with an input of less than .2 microvolt RMS 


rf. It has a 6 db bandwidth of about 4 kilo¬ 
cycles. With the regeneration set for maximum 
CW sensitivity, the receiver will ‘pull in” or 
block on a signal of about 300 microvolts. This 
effect may be counteracted by increasing the 
amount of regeneration. 

Construction 

At a frequency of 7 megacycles, the circuit 
layout is not too critical. However, be sure to 
keep input and output circuits well separated 
electrically; use shielding if necessary. Also, 
be careful with transformer fields around the 
detector. Regen’s really pull in the hum. 

The VFO grid tank coil, Li, is made from 
22 turns of BW 3008. The tap is 7 turns from 
the ground end. This coil must be mounted 
rigidly. This may be done easily by cementing 
the coil to a short length of inch plastic rod. 
The rod may then be secured to the chassis 
with a self tapping screw. 

The VFO plate tank coil, L 2 , consists of 45 
turns of number 34 enamel wire wound on a 
% inch slug tuned form. In the circuit, stray 
and tube capacitance should allow this coil 
to be resonated around 7 megacycles. Check 
with a grid dipper. 

The final tank coil. La, is made from 27 
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4-150 +550 

REG* 


Transmitter 


turns of BW 3015. This coil was supported by 
its leads between the tank tuning capacitor 
and a feed through insulator on the chassis. 

Because of the low final plate voltage (350 
volts), the neutralizing capacitor, C«, is a 
Centralab ceramic trimmer. This capacitor was 
mounted on the top of the chassis near the 
plate choke. Use short leads. 

The receiver tank and tickler coils are made 
from a single length of BW 3011. L 4 has 21 
turns and Lr> has 6 turns. Space these two 
coils M inch apart and in line. In my model, 
these coils were mounted in a five prong plug 
in coil form for convenience in experimenta¬ 
tion. A more rigid mounting, similar to the 
VFO coil, would be better. Keep these coils 


well away from metal surfaces and observe 
the proper phase relationship with the tickler 
leads. The lead adjacent to the ground end of 
Lr goes to the interstage transformer. 

The method of TR switching is left up to 
the builders own imagination. Here, I used 
a three pole double throw relay mounted in 
the power supply unit for both power and 
antenna switching. A VFO spotting switch 
was also included for operating convenience. 

Power Supply 

The station requires 300 to 350 volts at 75 
mils for the final and 150 volts regulated at 
25 mils for the VFO and receiver. The heaters 
require 6.3 volts at 2 amperes. These voltages 


4r6SN7 



Receiver 
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Antenna Matcher 

may be obtained from an existing supply, a 
Vibrapack or what have you. What ever the 
source, be sure it’s reasonably well filtered. 

Calibration 

To prepare the transmitter for the air, first 
remove plate and screen voltages to the final. 
Next, turn the VFO on and listen for it in the 
home receiver. Using a known frequency 
source (home rig VFO), set the low end of 
the VFO dial with trimmer C 2 . The VFO 
should cover the entire band. If it doesn’t, 
increase the number of turns on coil Li. Cali- 
brate the dial. Now, with the VFO set at 
about 7.1 megacycles, couple a sensitive rf 
indicator to the final tank (grid dipper) and 
adjust the tank tuning capacitor and coil L 2 
for maximum indication. Remember, no B + 
on the final plate and screen. To neutralize, 
adjust C n for minimum indication. With the 
plate and screen voltages applied, fire the rig 
up into a 15 watt light bulb. Touch up coil 
L 2 for maximum power output and she’s ready 
to go. 

To calibrate the receiver, advance the re¬ 
generation control until a soft hiss is heard. 
This indicates that the detector is oscillating 
and autodyne reception of CW is now pos¬ 
sible. Set the low end of the receiver dial with 
trimmer Ci. During calibration, keep the re¬ 
generation control set just a shade past the 
point where oscillation begins. This is the re¬ 
ceiver’s most sensitive point. With an antenna 
connected, the antenna trimmer should be ad¬ 
justed for best performance. The low end of 
the dial will probably have to be reset with Ci 
to make up for the added capacity of the an¬ 
tenna. Once reset, the previous dial calibration 
should be OK. 


Antennas 

The transmitter’s pi-network will load a coax 
dipole fine, however, it is not always con¬ 
venient to “toss” up a dipole. The simple an¬ 
tenna matcher shown will facilitate the loading 

of end fed half wavelength wire antennas. 
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LOAD WATTMETER 


Guaranteed to survive a 1000 watt (full kilo¬ 
watt) load for up to five minutes before the built- 
in bright red warning (we’ve tried to think of 
everything) light says OUCH! 

This precision instrument is not like those tin 
can doohinkies ... no oil to buy (or leak all oyer 
everything) ... no cans to buy ... no smoke 
(did you ever smell hot oil smoke? . . . whew!) 

. « . the whole shebang is only 4%" x 9%" x 
and weighs only 12 pounds. 

Now, in addition to that dummy load which will 
sop up all you can legally pump into it, we have 
a well calibrated power meter so you can see how 
much soup is really being generated. The meter 
has three ranges: 10-100-1000 watts. 

This is the ideal gadget to connect on that 
extra Waters Coax (see our ad on page 31 of the 
January 73 for the cool scoop on our switches. 
We also make jim-dandy Q-Notch filters as per 
ad page 55 in February 73 and What Is Its, 
December 73 page 35) switch position. It is 52 
ohms, of course. It’ll work all the way up to 
200 me with less than 1.2:1 VSWR (that’s good). 
Yes, we do use oil inside, complete with a safety 
vent so it can’t spill. Available after April 1st for 
$79.75 

Be sure to visit our booth at the SSB Manifest, 
Statler Hilton Hotel, NYC March 26th. 


WATERS 




WAYLAND, 
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COIL SHIELD 


RECEP¬ 
TION! 


SHIELDED 

HARNESS 


DISTRIBUTOR 

SHIELD 


SHIELDS FOR 
SPARK PLUGS 



ELECTRO-SHIELD SYSTEM 


Now ,.. stop ignition noise interference at its source 
without cut-or-iry, by-passing, phasing or extra 
resistance “losser” methods..> and without impair¬ 
ing the performance of the engine. 

Band-spanner Electro-shield System (illustrated) is 
entirely mechanical, positive, permanent—provides 
shielded leads and enclosures to shroud completely 
the entire engine ignition system complex.The Electro¬ 
shield System is preassembled, ready to install. 

Plug shie Ids fit standard and resistor type spark plugs. 
Molded shield inserts prevent spark-over, also water¬ 
proof plugs. Leads to the snap-on plug connectors are 
swaged, won't pull out or loosen when removing shield. 


System as illustrated: For 8 c y |inder cars .* - 7a - 50 

For 6 cylinder cars,..... .66.50 


317 Roebling Road, South San Francisco, Calif. 



Please send me free booklet “Simple steps to mobile 
antenna peak performance.” 


Name 

Address No, Street 


City Zone State 
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fhe coil is made of 25 turns of BW 3015. Ad¬ 
just the tap and the capacitor for minimum 
SWR with a bridge. 

On The Air 

Using the rig described, operating portable 
from a college dorm with an end fed half 
wave wire 15 feet above ground, I have been 
able to make consistently good contacts all 
over the state. Solid “DX” QSO’s with stations 
in South Dakota, Washington, and Alberta 
have been had during the evening “rush” 
hours on 40. RST reports received were 599, 
579, and 579, respectively. No unfavorable 
reports have yet been received. 

This little station works. Just remember that 
it’s not a 75A4-KWS 1 and keep out of pile- 
ups and you will have no trouble working 
out. Have fun and look for K6LJY portable 6 
on the low end. . . . K6LJY 


PARTS KIT AVAILABLE 

73 has a kit of parts available for both the 
transmitter and receiver sections of this combo. 

Kit K6LJY-I Rag Chewer Transmitter . , . $24.50 

Kit K6LJY-2 Rag Chewer Receiver. ........ .$16.50 

(postpaid in the U. S.) 


Letters 


URGENT 

Dear Wayne, 

Just solved two problems for you. 

1. Limit international QSO’s by U. S. amateurs to 
Extra Class licensees. 

2. Limit all QSO’s by Extra Class amateurs to inter¬ 
national contacts. 

These are just the solutions; 1 don’t know what the 
problems are. 

Ken W7IDF 

Dear Wayne, 

A minor correction on the diagram on page 28, Jan¬ 
uary 1963. The emitter of transmitter Q2 should he 
returned to ground and not to the —10 volt supply. 

Dave Cabaniss WlTtJW 


Dear Wayne, 

I probably should be a bit more formal, but not know¬ 
ing just what last name you are using this month, I 
trust you will forgive my familiarity. 

The reason for this note?, to enlighten you on the 
reason we Hams subscribe to the various publications. 
1 attended the Gkla. State Convention and fell victim 
to the HARD SELL. While strolling among the exhibits 
a Stranger sprang over a table, grabbed me by the 
collar, dragged me over to the table (in spite of my 
screams and pleas) rubbed a subscription application to 
73 under my nose and twisted my arm until I signed and 
paid. I’ve never regretted it. I think your Editorials and 
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comments are timely and enjoyable, the Writers and 
Authors qualified, the material well presented, in fact I 
think I’m getting more than my money’s worth as is. 
I subscribe to several of the Amateur publications and 
I believe that you have forced an improvement in all 
of them. I agree with your thinking on ARRL (member 
here since 1932) and also your thinking on the NUTS 
from California. My sincere Best Wishes for your future 
success. 

Clyde Steward W5HXK 

(Guess Vd better get to more conventions and maybe study 
up on judo.) 


Communications, mobile radio... 

A First Class 
FCC License 

...or Vour Money Back! 


Mr. Green: 

I wish to wholeheartedly acknowledge and encourage 
the staff of 73 to ever increase their efforts of trying 
to educate the radio amateur in the “state of the Art/* 
especially the technical aspects. It is sad that such a 
large proportion of us have neglected this responsibility 
for so long. We are indeed lucky that the FCC has not 
penalized the amateurs heavily as they might have. Per¬ 
haps we would be more quality conscious if they had. 

I said that we have neglected a “responsibility.” This 
needs emphasis and elaboration. To begin with, the ama¬ 
teur radio operation we enjoy is a privilege, and attached 
to it is a respective responsibility or obligation. But 
what is that responsibility ? My definition may not be 
perfect, but it does carry some truth. 

We were given his privilege, at a substantial monetary 
cost to taxpayers and added hardship to other users of 
“frequencies,” because the government believed that the 
return would at least equal the investment. One of the 
most important returns is our contribution to the tech¬ 
nical art but generally this has, for the last 20 years, 
been meager, i.e. in proportion to our size. 

I do not advocate that all amateurs become engineers. 
What I do advocate is a much better balance of our 
duties. Communicators, eon test ors, fraternity, etc. we 
need. But competent technicians are needed even more, 
and rag-chewers we need much less. 

Amateur radio may well he a dying privilege, even 
now. A great effort is needed to reestablish our useful¬ 
ness. Your magazine, with its technical bent, is a step 
in that direction. With your help, and some others, I 
predict a great revival in that which is supposed to be 
the essence of amateur radio. Keep up the good work. 

A. Kubicz W8IGJ 


Wayne Green W2NSD 

On page 20 of the April issue there is a description 
of an automatic dot maker. This appears to be a most 
interesting idea for a remote keying unit for a trans¬ 
mitter. I enclose a schematic for a unit that does the 
same job as the dot maker, a simpler one than the one 
submitted by Mr. Lee. 

The circuit is simply a relay controlled by timing ca¬ 
pacitor Ci and speed controlled by resistor Rt. Bi is a 
small 30 to 45 volt battery commonly used in transistor 
or low-voltage tube radios such as Burgess U30 or 
Ever ready #13 and relay RLi is a 2500 ohm SPOT relay 
such as Potter and Brumfield type LB-5. 

Gary Btidiansky WA2PAX 


RYl R1 



RY1:2500 ohms KEY JACK 



Your key to future success in electronics is a First-Class 
FCC License. It will permit you to operate and maintain 
transmitting equipment used in aviation, broadcasting, 
marine, microwave, mobile communications, or Citizens- 
Band. Cleveland Institute home study is the ideal way 
to get your FCC License. Here’s why: 

Our training programs will quickly prepare you for 
a First-Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass 
the FCC examination after completing your course, 
you will get a full refund of all tuition payments. You 
get an FCC License ... or your money back! 

You owe it to yourself, your family, your future to get 
the complete details on our “proven effective” Cleve¬ 
land Institute home study. Just send the coupon below 
TODAY. There’s no obligation. 


MAIL COUPON TODAY FOR FREE CATALOG 


Cleveland Institute of Electronics 

1778 E 17th St., Dept. ST 2 
Cleveland 14, Ohio 


Please «end FREE Career Informa¬ 
tion prepared to help me get ahead in 
Electronics, without further obligation. 

CHECK AREA OF MOST 
INTEREST - 

FI Electronics Technology □ 

f~l Industrial Electronics □ 

O *■!¥!■* Wfc 

Broadcast Engineering |_j 

Your present occupation___ 


How to Succeed 
•n Electronics 


First-Class FCC License 
Electronic Communications 




Name. 


(please print) 


Age. 


Address. 




..Zone_State. 


Accredited Member National Home Study Council 
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Infinite Impedance 
Antenna Match 


Bill prim I W6NAT 
252 East Los Angeles Dr. 
Vista, California 


INFINITE IMPEDANCE MATCH. 
What does this mean to an antenna? How do 
we know what happens when we put couple 
of pieces of tubing together insert coax cable 
and connect to the transmitter? We had to 
give it some kind of a name so Infinite Im¬ 
pedance was the closest we came to it. 

Here are a few characteristics of this match. 

1. Weather has no effect on the coupling 

2. Very easy to construct 

3. Inexpensive 

4. It certainly will radiate power 

5. Can be used on any frequency 

8. Receiving is excellent 

This coupling had been used on transmit¬ 
ters with powers from 5 watts to 1 kw input 
on 14 me, 21 me, 28 me, 50 me, and 144 me 
at W6NAT, without any trouble matching the 
load to the antenna. 

The coupling is made of RG8/U-52 ohm co¬ 
axial cable. 

Construction of the match is very simple, 
remember this is % wave length long. The 
formula is 488 over freq. in me for X wave 


AM-28 MC AMR 



and divide by 2 for the X wave. 

After length has been determined, measure 
exact center and cut out about 1" insulation 
from the coax to the shield. Be careful in cut¬ 
ting so the shield would not be cut through. 
With the shield bare cut it through at the 
exact measured center and again be careful 
not to cut into the center insulation. Peel back 
the shield and gather the loose ends and twist 
them together. If the leads are too short solder 
#14 bare copper to the shield leads for fur¬ 
ther connections. 


14MC-SSB-AMP 



Now the same is done to the extreme ends, 
cut back the outside insulation about I" and 
peel back the shield, then cut the center in¬ 
sulation to the center conductor about %!* back 
from the end. After this is done twist the 
shield wire over the center conductor and sol¬ 
der. Now if you look closely you will find this 
is a M wave folded dipole. 

Next procedure would be to attach the 
RG8/U chassis connector 83-1R to the center 
of the coax by soldering one shield lead to 
the center terminal of the chassis connector 
and the other shield to the ground portion of 
the same connector as shown in the diagram. 
This connector is not necessary but it sim¬ 
plifies installing the antenna or disconnecting 
it. The RG8/U feed line can be soldered di~ 
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The SWAN SW-240 is in stock lor 

immediate delivery — RIGHT NOW! 

Ask about our liberal time payment plan 



^ MOBILE or . . . 

| HOME 

STATION J 

HENRY IN 

HENRY IN 

HENRY IN 

LOS ANGELES (64) 

ANAHEIM 

BUTLER 

11240 W. Olympic Blvd. 

931 N. Euclid 

MISSOURI 


rectly to the center shields without the con¬ 
nector. I personally would have the connector 
on. 

Tape up all end connections with plastic 
electrical tape and also the shield leads on the 
connector so there will not be any shorts be¬ 
tween the match and the tubing of the ra¬ 
diator. The match and the tubing are entirely 
isolated from each other. 

After calculating your antenna elements for 
your specific frequency and constructing the 
beam it is very simple matter to install this 
match inside your radiator tubing. The center 
radiator tubing should be spaced wide enough 
so as not to touch the chassis connector. 


in the transmitter and only the coax lead to 
the antenna is out in the weather. This elimi¬ 
nates weather proofing containers, corrosion, 
loose connections to elements, etc. 

Reports have been excellent on any fre¬ 
quency I have operated with this match. This 
infinite impedance match has been the simplest 
combination I have tried and I have tried 
many types. This match has been in use for 
over 15 years. 

The credit is due to Edwin Dorchester 
W6DOF of Los Angeles, Calif, who designed 
this match. . . . W6NAT 


Some have tried this match just taping it 
on the outside of the tubing, providing the 
radiator is cut in the center. I prefer the match 
inside the tubing. All of the elements are held 
above the ground or metal boom with stand 
off insulators. 

The coax RG8/U feed line can be any 
length to the transmitter and a variable ca¬ 
pacitor of 100 mmfd or more is connected in 
series of the center conductor to tune out the 
reactance of the line. The circuit diagram 
shown is used at YV6NATs transmitters. With 
this combination the whole system is weather 
proofed. The reactance capacitor is mounted 
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QUEMENT ELECTRONICS 


1000 SOUTH BASCOM AVENUE 


SAN JOSE, CALIFORNIA 


'Northern California's Most Complete Ham Store 4 
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Transmitter 

Leonard Tamulonis WlMEL 
73 Staff 

The circuit shown here is for a teeny-weeny 
CW transmitter. In spite of its Lilliputian di¬ 
mensions, it has worked over several hundred 

miles into Pennsvlvania and Ohio on 40 meters 

* 

from New Hampshire. The 1S4 can he loaded 
up to M watt with a 90 volt battery of the port¬ 


able B+ type. The whole unit was constructed 
on a 2" x 2" square of Bakelite with 6" lengths 
of wire for leads to batteries and key. The little 
transmitter can be used on other bands besides 
40 meters providing that the appropriate L-C 
circuit is used in the output section, and that 
the crystal operates straight through on fre- 
quencv. . . . WIMEL 

.005 MICA L 

IS4 -•-)|-•-1 L.2 

3.^ b„™ !19 ^ 1 9 50*70/1 


, NO - 

i RFC uuf < 
1 2.5 mh VAR. 


47 K 


IM7 



.005 

MICA 


KEY 


73 PARTS KIT 

The parts for this little rig are available for im¬ 
mediate delivery. Tube, socket, variable condenser, 
rf choke, condenser, resistors, terminal strip, etc. 

Postpaid in U. S.Kit WI MEL-1 . . . . $6.00 

Order from 73 Inc., Peterborough, N. H. 
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Let’s 

Regulate 


Fred Haines W2RWJ 


DID YOU KNOW that the garden 
variety power supply is now old-fashioned? 
Of course it’s still possible to throw a trans¬ 
former, a couple of diodes and a filter together 
and come up with a dc voltage output. But 
did you ever consider the downright bad 
effects which can arise from the use of such 
a jury-rigged circuit? Too often a well designed 
circuit works poorly or not at all simply be¬ 
cause of an inadequate power supply, and 
more often than not, the real trouble is never 
diagnosed. In this day of transistors the need 
for better supplies is greater than ever before 
and this discussion treats of why and how. 

The commonest troubles arising from the 
use of unregulated power supplies are motor¬ 
boating and low-frequency distortion in audio 
and video amplifiers. Non-regulation can also 
be responsible for the untimely demise of 
transistors due to over-voltage; the use of 
transistors for fuses in this manner can be 
expensive! Many specific examples of improve¬ 
ment can be given for the electronically regu¬ 
lated power supply. For example let's assume 
we wish to build an electronic key. A regu¬ 
lated power source here would prevent any 
change in the sending speed which otheiwise 
might take place if the line voltage changed. 
Some day, hook a Variac to a small filament 
transformer and supply heater current to the 
oscillator in your VFO from the transformer. 
Now check frequency stability as a line volt¬ 
age change is simulated with the Variac. 
Surprised? It's possible to construct a 6,3 volt 


transistorized regulated supply for the oscilla¬ 
tor heater which will hold at 6.3 volts within 
a few percent even though the line voltage 
changes from 90 to 130 volts! In short, these 
new supplies are so good if properly designed 
that they can exceed even batteries as direct 
current sources. 

Line voltage variations aren't the only thing 
we're concerned with here, however. The 
internal impedance of a supply is extremely 
important. That is, if the circuit being supplied 
has a variable current requirement, then does 
the supply voltage remain constant at light 
and heavy current output? To find out the dc 
internal impedance of a power supply, simple 
procedure and Ohm's Law are all we require. 
Connect a dummy resistive load representing 
a light load current to the supply and measure 
the output voltage. Now substitute a lower 
resistance representing a high current drain 
and repeat the voltage measurement. The 
static or dc internal impedance then is simply 
the difference in the two voltage readings 
divided by the difference between the two 
current readings. 

E1-E2 

R=- 

12-11 

For example, a 20 volt power supply is 
loaded with a 200 ohm resistor. The voltage 
is read as 20 and the load current is measured 
at 100 ma or 0.1 ampere. The load is then 
changed to a 100 ohm resistor, and the out¬ 
put voltage is found to have dropped to 19 
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50 mmfds 

• 3000 volts 
working 

• 30 amp current 
rating—RMS 

• 2-30 MC 

HERE IS YOUR OPPORTUNITY TO BUILD 
THAT MINIATURE 2 KW LINEAR YOU 
HAVE DREAMED OF. 


offered by 

PandL Electronics 

P, O. Box 941 Campbell, California 


SEND ME 



Payment in full i 



is enclosed 



MODEL USIS450 JENNINGS CAPACITORS 

I prefer shipment to be COD 
25% is enclosed. 


Handling and Shipping charges $2.50 including insurance 

NAME...... Call letters... 

ADDRESS ....... 

CITY. STATE. 

California residents include 4% Sales Tax 

P & L Electronics cmpSifcantlmia 


volts. The load current would be 190 nia or 
0.19 ampere. Substituting in our formula, 

20-19 1 

R=- or R= _- 

0.19-0.10 0.19 

and the internal impedance or resistance of 
the power supply is found to be 11.1 ohms 
for direct current. As a rule of thumb, a good 
regulated power supply will exhibit a dc in¬ 
ternal impedance of well less than 1 ohm, 
and some have been built which go down to 
0.005 ohms and less! So you see, the supply 
we used in our example was pretty miserable. 
The best part about all of this is that it isn't 


too hard at all to build supplies with internal 
impedances of less than 1 ohm. 

Then, before we go on to power supply 
circuits, the ac internal impedance of a supply 
must be considered. In an ordinary unregu¬ 
lated circuit, the ac internal impedance is 
the reactance of the output filter capacitor, 
essentially. And the reactance of this varies 
directly with frequency, resulting in very high 
internal impedance at the lower frequencies 
and progressively lower as the frequency is 
raised. 

Why is the ac impedance important? Well, 
if the supply has a high impedance at say 
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20 to 30 volt 500ma variable supply. Note: for 
positive supply output jumper (—} to chassis 
ground, for negative jumper (4*) to chassis 
ground. All resistors ^2 watt, 

300 cycles and an audio amplifier is to be 
operated from it, then common coupling be¬ 
tween one audio stage and another will be 
found, and distortion at 300 cycles can result. 
Motor-boating is another example of high ac 
impedance, but this time at a very low fre¬ 
quency, where the reactance of the output 
filter capacitor has risen to a high value. Elec¬ 
tronically regulated supplies have low internal 
impedances from zero cycles (de) to several 
hundred kilocycles, thus simulating battery 
power supplies closely. 

It is true that transistors can tolerate much 
less overvoltage or drift of supply voltages 
than tubes without being ruined or at least 
not operating at their best. This is another 
good reason everyone should have a good 
regulated power supply available in the shack 
if any transistor work is contemplated. The 
circuits to follow illustrate common transistor¬ 
ized regulated power supplies which have be¬ 
come standard in the industry of late. Circuits 
of this type can be designed for practically 
any voltage or current up to the 500 watt 
class, at which point the new silicon controlled 
rectifiers become much more efficient, but 
that’s another article! 

Referring to Fig. 1, note the similarity to 
the standard vacuum tube regulated power 
supply which has been described in the hand¬ 
books for years. Since we are using PNP 
transistors here it is required that we keep in 
mind the fact that they are “backward” from 
NPN transistors and vacuum tubes in their 
action; that is, a negative change of voltage 
on the base turns the collector current on. This 
is just the opposite from NPN transistors and 
tubes in which a negative voltage swing at 
the base or grid turns the collector or plate 
current off . 

R3, R4, and R5 form a voltage divider 


across the dc output voltage of the regulator. 
The center pot connection transfers a voltage 
proportional to the output of the supply 
directly to the base of transistor Q2. Q2 com¬ 
pares the voltage sample from the pot with 
the stable zener diode reference in its emitter 
circuit. The zener diode, Zl, is analogous to 
a VR tube and you will notice it is fired 
through a resistor, R6, from the output of 
the power supply. Any change in the supply 
output voltage is thus sensed, compared with 
a reference, and amplified by Q2. The ampli¬ 
fied change is applied to the base of the 
passing transistor, Ql, and senes to regulate 
its series resistance to result in a constant 
supply output voltage. Changes at the supply 
output can arise either from line voltage varia¬ 
tions or from varying current demands of the 
load. Both kinds of change are ironed out by 
the regulator circuit. 

The supply illustrated in Fig. 1 has a nom¬ 
inal output voltage of 25, with a range con¬ 
trolled by R4 of about 17 to 30 volts. The 
exact range is determined by the zener diode 
voltage, and this varies some unless a very 
expensive unit is used. The current available 
is 500 ma, and the circuit holds within about 
0.2 volt with load current variations from 10 
ma to 500 ma! The measured ripple as seen on 
a high gain oscilloscope is about 0.002 volt 
peak-to-peak at the full-load output of 500 
ma! The internal dc output impedance was 
measured at 0.5 ohm, which compares favor¬ 
ably with our previous discussion which set 
up 1 ohm or less as the standard. 

The circuit of Fig. 2 was designed to supply 
heater current to vacuum tubes such as in the 
VFO heater application previously mentioned. 
It will supply up to 0.75 amperes at 6.3 volts 
with excellent regulation and an internal d-c 
impedance measured at about 0.3 ohm. When 
this supply is delivering its full rated output 



pig 2 

A 6.3 volt 0.75 amp supply for tube heaters. 
Note: same note as Fig. I. 
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current, a line voltage variation from 100 volts 
to 130 volts produces a variation of 0.2 volt 
at the output terminals. 

Two interesting circuit variations are found 
in the 6.3 volt power supply. One is the use 
of a beta multiplier transistor, Q2, This hook¬ 
up results in an increase in the d-c current 
amplification factor of QL If Q1 and Q2 sep¬ 
arately have d-c current amplification factors 
of 10 (beta =10), then hooked up as shown, 
the effective beta of the combination is 10 
times 10, or 100! 

The other circuit variation of note is the 
use of silicon rectifier diodes forward biased 
as reference elements. That is, a 2 volt zener 
diode could have been used instead of CR5, 
CR6, and CRT. The forward drop of a silicon 
rectifier is about 0.6 to 0.7 volt and holds 
fairly closely despite applied voltage changes. 
Tin *ee rectifier diodes in series to yield about 
2.0 volts cost about half as much as a 2 or 
three volt zener diode. A good trick to keep 
in mind! 


Now a few words about power transistors, 
such as the 2N277s used in these power 
supplies. The wattage dissipation ratings of 
these transistors are given with the assumption 
that the user understands the requirement 
for heat sinking. That is, the metal of the 
transistor itself does not have enough surface 
to radiate the heat developed by the transistor 
fast enough. You will notice then that these 
boys must lie attached to a large mass of metal 
called a heat sink to carry oft and radiate heat. 
Without a sink, Q1 in either power supply 
described here would destroy itself within a 
few minutes. A few mounting tricks must lie 
known before a power transistor can lie prop¬ 
erly mounted. 

Two methods of heat-sinking power tran¬ 
sistors can be employed. The first is to mount 
the transistor directly to the heat sink metal 
without insulation and then to mount the heat 
sink to the power supply chassis on stand-off 
pillars to isolate the collector circuit from 
chassis ground. This is required because the 
case of the transistor is electrically connected 
to the collector of the transistor. 

It h as been found experimentally that the 
best simple heat sink for this use is a block of 
JS-inch thick copper about 2M-inehes square, 
suitably drilled to pass the base and emitter 
leads through and to bolt the stud to the 
block. The other method of transistor heat 
sinking is to use the mica washer mounting 
kit supplied by some manufacturers with the 
transistor. The transistor is mounted to the 
metal block with the mica insulator between. 


The mounting stud then passes through a 


/4-inch hole, is prevented from contacting the 
block by a fiber tube which is passed over 
the mounting stud, and another smaller mica 
washer is used under the mounting nut. Some¬ 
times an anodized aluminum washer is used 
instead of the mica and is about equally as 
effective. The insulators above serve as elec¬ 
trical insulation, but pass the heat to the heat 
sink block. Gincli-Jones makes anodized 
washers, their type 2W-2 for the 2N277. The 
washers may be used as templates for drilling 
the required holes in the heat sink blocks. 
Be sure to drill large enough holes for the 
base and emitter leads so they will not short 
out as they pass through the block. 

In any case, after youVe decided upon a 
mounting method, cheek with an ohm-meter 
on the low-ohms scale to be sure the collector 
is not shorted somehov to the heat sink mate¬ 
rial or the chassis. Perhaps the easiest way of 
all is to mount the transistor to the copper 
block directly, and space the block above the 
power supply chassis on insulators, as men¬ 
tioned before. The disadvantage here is that 
it would be easy to short the heat sink acci¬ 
dentally to the chassis, and transistors do not 
last long when shorted. It has been found 
advisable to slip short lengths of spaghetti 
tubing over the base and emitter leads as they 
pass through the metal block to insure against 
shorts here. 

One last caution; do not omit the fuse in 
the dc output lead of the supplies. If the out¬ 
put is inadvertently shorted, the power tran¬ 
sistor will invariably be destroyed unless a fast 

* * 

blow fuse is used here. By fast blow is meant; 
not the delayed action slow blow type. 

Transistorized regulated power supplies are 
easy to build, reliable, and produce consis¬ 
tently good results in the operation of transis¬ 
tor circuits. Throw awav those batteries, and 
regulate! 

. . . W2RWJ 
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TRANSISTORIZED 

OSCILLATOR-MONITOR 

$14.95 

Completely self contained. Switches from 
oscillator for code practice or to monitor. 
Vsm RP pickup. 


PA US AN COMPANY • SAN RAFAEL • CALIF. 


TONS OF AMATEUR EQUIPMENT IN STOCK 
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SAN DIEGO 
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Amateur 

Television 

Transmitter 


Louis Hutton W#RQF 
2608 South Fern 
Wichita 17, Kansas 


SEVERAL MONTHS AGO a few 
CRU-59 AAE ATJ/ATK Iconoscope equipped 
cameras were obtained by a local amateur, 
and a short lived flurry of activity took place 
as a number of the cameras were put into 
operation in closed circuit systems. Successful 
transmission of pictures over short distances 
was accomplished then the interest subsided 
and the cameras were set aside to collect dust. 
W^WPQ Bill Briles and I decided to try our 
hand at amateur television and were able to 
acquire two of these cameras, although neither 
of the units were in operating condition. Sur¬ 
plus cameras of this type are presently avail¬ 
able from several sources. 1 Information on 
ATJ/ATK camera conversion 2 and adjustment 
was located during the search through back 
issues of CQ and QST for Amateur Television 



Transmitter, Power Supply & Video Modulator 



Slide Transmission Set-up 


construction articles. A power supply and 
Channel 5 closed circuit TV video transmitter 
was then assembled to check out the camera 
and become familiar with its operation and 
adjustment. 

Television Transmitter 

The next step in the project was to design 
and build a TV transmitter. Up to this point 
things had been pretty "cut and dried,” but 
now the fun began! We were not able to locate 

any available information on a 432 me TV 
transmitter. The first thing we knew we 
needed was a simple 432 me oscillator. Crystal 
controlled multiplier stages took too many 
tubes and were expensive. 

I obtained a junked APS-13 "Tail End 
Charlie” surplus radar set which worked on 
432 me. The receiver local oscillator plate line 
assembly was salvaged and used as the fre¬ 
quency controlling element of the push-pull 
6J6 oscillator. The two tubes were mounted on 
a copper chassis at a canted angle as shown 
in the photograph. This was done so that the 
two grid connections would be close together. 
Short leads are a must at these frequencies. 
The two ends of the plate lines are attached to 
the 6J6 plates by short strips of .006 inch brass 
shim stock. When the oscillator assembly was 
wired, it was connected to a variable voltage 
power supply. A blue bead pilot light bulb on 
a short loop of wire was used as a dummy 
load. It was found that at 300 volts the oscil- 
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lator drew about 50 millamperes, which is 
about the safe limit in this mode of operation. 5 

The 832A final socket assembly was fabri- 
cated and mounted to the transmitter chassis, 
as shown in the photograph. The 832A grids 
were first coupled to the oscillator tank plate 
lines by running the 832A grid leads parallel 
to the oscillator plate lines. A pair of half 
wave, one quarter inch diameter copper, silver 
plated plate lines were constructed using a 
modified SCR-522 butterfly condenser to tune 
the end of the line. The hi-voltage was fed to 
the cold feed point through rf chokes. When 
this configuration was bench tested, the out¬ 
put was less than the 6J6 oscillator output. 
The grid coupling leads on the 832A were re¬ 
placed with the assembly seen in the photo- 
gra ph. Link coupling was moved from the end 
of a redesigned plate line to the center, where 


it belonged. These modifications resulted in 
the increased output expected from the unit. 

The 832A power amplifier is grid modulated 
by the amplified video signal. The video mod¬ 
ulator is similar to the one used in the com¬ 
panion ATJ/ATK camera transmitter. The out¬ 
put tube was changed to a lower output type 
since my transmitter did not require that much 
video signal. 

Antenna 

The antenna used is a 32 element stacked 
collinear array. Careful attention is required 
in the construction of the antenna. Be sure 
that the phasing lines are of the same physical 
length, and that the phasing line polarity is 
observed. That is, both left hand bays are con¬ 
nected to the same side of the 300 ohm feeder 
line, and the right hand bays to the other side 
of the feeder. The output will be seriously re¬ 
duced if this is not watched carefully. A quar¬ 
ter wave matching section was designed and 
installed in the line between the 300 ohm feed¬ 
er and the phasing lines. This introduced more 
loss in rf output than it did good, so it was re¬ 
moved. W$WPQ built his antenna with the 

two bays mounted side by side. He found that 

♦ # 

the azimuth alignment of the antenna is much 
more critical than the stacked array. We have 
tried out yagis, and eollinears and are con¬ 
vinced from our results that the stacked array 
is the best for this service from an economic, 
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ease of adjustment, and operational standpoint. 

Operation 

The complete ATV transmitting station is 
set up for transmitting either slides or live 
programs. The slide projector’s 150 watt bulb 
was replaced with a 15 watt bulb and the lens 
barrel was extended so that it would focus 
directly on the iconoscope screen. Color slides, 
as well as pencilled messages on frosted glass 
slides are transmitted by this sytem. Live pro¬ 
grams have been sent using two photofloods to 
light up the scene. One test included setting 
up a movie projector to see how movies came 
over the circuit. The lack of film sync made 
the pictures flicker like old time movies. 
Future tests will involve putting a 4.5 me 
sound signal on the video channel. 

... W0RQF 

1 U S #1 Electronics, Denson Electronics Corp., Barry 
Electronics Corp. and others 

2 Stoner, Surplus, CQ, May, 1957, p. 2S 

^Surplus Radio Conversion Manual, Vol. II. A PS-13 
Schematic and Conversion Data 


Dipper 


WE'VE RUN SO MANY test articles 
on grid-dip meters that you may be getting 
tired of reading them. Unfortunately, though 
73 has had GDO’s on test. I’ve been using the 
Heath job for quite a few years since it is the 
only one Tve owned. I’m a sucker for advertis¬ 
ing though and when I read the ad for the new 
transistorized dipper in the December issue of 
us I spent a few days overcoming my natural 
resistance to spending money and finally ended 
up sending for one of the gadgets. 

I talked myself into this one on the basis 
that though the Heath dipper works just fine, 
even after all these years and through several 
lendings, it does require a modicum of ae for 
livelihood and thus was not really ideal for use 
outdoors on antennas. The PEL job is transis¬ 
torized, has the battery built right in, and 
weight only 14 oz. Further, it covers all the 
ham bands from 80 meters right on up through 
1 m meters, plus in between the hands. Even the 
$39.90 price ($29.90 in kit form) seemed rea¬ 
sonable. 

It came. It works just fine. 

Look up their ads or write to PEL, 214 Main 
Street, Hackensack, N. J. 



MODEL Dl-l 
RF 

DISTORTION 

INDICATOR 


• Specifically designed for correct adjustment of 
linear amplifiers, SSB exciters or transmitting 
converters. 


• Displays RF trapezoid or RF envelope patterns. 
Uses 3" scope tube with full mu-metal shield. Green 
filter provides unusually sharp display, even in 
bright light. 


• Trapezoid pattern compares detected envelope of 
exciter with RF envelope of amplifier or transmit* 
ting converter. 

• The accessory Two-Tone Plug-tn oscillator Model TT-1 
provides the signal when making adjustments to 
the amplifier or transmitting converter, 

• No modifications or internal attachments to exciter 
or amplifier required. Rear connections provided 

i for 50-70 ohm coax lines. 

i 

• Operates 160 fhru 6 meters. NO TUNING required. 
Handles any power 5 watts to 2 KW PLUS. 


• Built-in, hum free power supply for 117 VAC. 


• Comes completely wired and tested, with all tubes 
and ready to operate. 


Amateur Net Price. 


..MODEL Dl-1 
MODEL TT-1 


.$99.95 

.$19.95 


-£>& ELECTRONICS INC. 


424 Columbia Lafayette, Ind. 


ra 


ft 


2 Meter with mast 
Model # AM-2M $8.70 
2 Meter stacked 
COMPLETE 
Model # AM-22 
6 Meter with mast 
Model # AM-6M 
$12.50 

DUAL HALO with 
mast. Mod. # AM-26 , 
$17.45 ' 


CUSHCRAFT 



PORTABLE 3 El. 

6 meter beam. 
(50" x 4" folded) 
Model No. A50-3P 
$10.95 


62! HAYWARD ST. 
MANCHESTER, N. H, 
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Building a 6 & 2 Portable 


Richard Juengel K8KDX/6 
2325 Dartmouth 
Palo Alto, California 


HERE IS A COMPLETE 6 and 2 me- 
ter bandswitching transceiver designed to 
operate from either its built-in 110 volt ac 
supply or external 6 or 12 volt vibrator sup¬ 
plies. Using only 7 tubes, the rig fits into a 
4/2 x 9 x 7 chassis box and runs about 5 watts 
input on both bands. “Bandswitching” may 
not be quite the right terminology, since ac¬ 
tually it is two complete transceivers in one, 
using common audio and power supplies. 

Receivers 

The receiver sections use superregenerative 
type detectors with rf stages ahead of them 
to eliminate several undesirable characteristics 
of superregens. They are patterned after the 
rceivers used in the Heath “Twoer” and “Six¬ 
er,” but using tubes more likely to be found 
in the average hams junk box. 

The two meter receiver used a 12AT7, one 
section operating as a broadband rf stage, and 


the other as the superregen detector. Similarly 
the 6 meter receiver uses a 6U8 with the pen¬ 
tode section used in the rf stage and the triode 
section in the detector. The main purpose of 
the rf stage is to provide isolation between the 
detector and the antenna, to prevent radia¬ 
tion and “suck-out” effects. Both receivers are 
very smooth operating and provide usable sen¬ 
sitivity down to 1 uv or less. 

Transmitter 

The transmitter sections use 6CX8 pentode/ 
triode type tubes, two being used in the 2 
meter transmitter and one in the 6 meter 
section. 

The 6 meter transmitter uses 25 me over¬ 
tone crystals in a colpitts oscillator circuit. 
The oscillator operates at 25 me and doubles 
to 50 me in the oscillator plate circuit. The 
pentode section operates straight through on 
6 meters. 
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Top view showing layout and parts placement. 
Band selector switch can be seen in upper left 
hand corner, next to the meter. 


In the 2 meter transmitter 36 me overtone 
crystals are used in another colpitts oscillator 
circuit, doubling to 72 me in the oscillator 
plate circuit, then doubling to 144 me in the 
pentode section of the same tube. The pen¬ 
tode section of the second 6CX8 operates 
straight through on 2 meters. The triode sec¬ 
tion of this tube is not used* 


Audio 

The audio section serves as both the re¬ 
ceiver audio, and modulator for the transmit¬ 
ter. An EL84/6BQ5 type tube is used because 
of its low drive requirements. The preamp 
stage is a 6AV6 which provides more than 
enough drive for the 6BQ5. The output trans¬ 
former serves also for the modulation choke 
in this conventional heising modulator. The rf 
choke shown in series with the grid of the 
6AV6 is actually a couple of ferrite beads 
slipped over the wire. These can be made by 
carefully drilling a hole through a section of 


ferrite material obtained from a coil core or 
loopstick. A conventional rf choke can be used 
instead if preferred. 

Construction 

The rig is built on a California Chassis Co. 
LTC-464 chassis box which measures 434x9x7. 
It is not recommended that anything smaller 
than this be used as the rig is quite compact 
as it is. 

The general layout can be seen from the 
illustrations, although this can be altered to 
suit your fancy as long as things are arranged 
to provide the shortest possible lead lengths. 
The dual section 10 inmfd 27 mmfd tuning 
capacitor shown was obtained from industrial 
surplus. It is made by the Radio Condensor 
Co. and bears their part number R/C 273 
Oil, 207, and may be available from them. 
If not, a small dual section transistor radio 
variable should be able to be modified to do 
the job, such as the Lafayette-MS-261. The 
capacitor used has two plates in the front sec¬ 
tion in both the rotor and stator and four in 
the rear section with about a Ath air gap be¬ 
tween plates. The power transformer used also 
was surplus, but anything providing 500v 
C.T. at 70 ma, and 6.3 vac at 3 amps should 
do the job. Mine measures 234 x 3. Start con¬ 
struction by mounting all parts and drilling 
all holes first. It is advisable not to start any 
wiring until all major parts that require mount¬ 
ing are at hand. 

The coils are all wound on % slug tuned 
ceramic forms. Notice that the coil in the 2 
meter detector is used with the slug removed. 
Tuning is done by squeezing the turns of the 
coil together. 

Start wiring with the audio, power supply, 
and switching circuits first. Then the other 



no VOLT AC 
PLUG CONNECTIONS 



+ 6 VOLT OC -I- 12 VOLT DC 

PLUG CONNECTIONS PLUG CONNECTIONS 

Note: For operation from a positive ground 6 
volt system, it is necessary to reverse diode D3 t 
and the 250 MFD. filter capacitor. 
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Under chassis view showing parts placement. 

The two receiver sections are at the right, the 
audio in the center, and the transmitter sections 
to the left. Sharp eyed readers may notice the 
two different relays used, which was an earlier 
arrangement. 

sections can be checked as they are completed. 
Before testing check the coils with a grid dip 
meter and set them on frequency. It may be 
necessary to prune them slightly if your lay¬ 
out differs from mine. Don't forget to put in 
those filament bypass capacitors. 



With a grid dip meter adjust the detector 
coils to cover the whole band with a slight 
overlap at each end of the tuning dial by 
adjusting the coil and series tracking capacitor 
as described in the ARRL Handbook. With 
power applied and the bands witch in the 
proper position, advance the regeneration con¬ 
trol for the receiver being tested until you 
hear a “pop” followed by the familiar rushing 
noise. This control should be set just to the 
point of regeneration. Check to make sure it 
stays in regeneration throughout the tuning 
range. If not, advance the regeneration con¬ 
trol a bit further until it operates smoothly 
across the whole band. If you have any diffi¬ 
culty getting it to regenerate smoothly, try 
experimenting with the number of turns on 
the rf choke in the cathode of the detector, 
or in the case of the 6 meter receiver, the 
value of the choke and its shunting resistor, 
if a whistle is heard, such as when the regen¬ 
eration control is set too high, try lowering 
the value of the 50 mmfd capacitor connect¬ 
ing the grid of the detector to its tuned cir¬ 
cuit. However, if the parts specified are used 
no difficulty should be encountered. If a sig¬ 
nal generator is available, it may be used to 
final tune the detector for proper coverage 
and to peak the rf amplifier stage. Some pull¬ 
ing of the detector may be noticed when 
tuning the rf stage. Be sure to use a very 


small signal to prevent overloading and mis¬ 
alignment of the detector. Signals down to 
1 uv should be readable if all is well. 

Transmitter Alignment 

Connect a #47 pilot lamp to the output of 
the transmitter after setting all coils to ap¬ 
proximate resonance with a grid dip meter. 
Adjust the oscillator coil for maximum voltage 
on the grid of the final, using a VTVM with 
an rf choke, or 100k resistor in series with the 
probe. Now adjust the final tank, and posi¬ 
tion of the link or tap, for maximum brilliance 
of the pilot lamp connected to the output. 
Touch up all adjustments for maximum up¬ 
ward modulation with a tone applied to the 
mike input or when von whistle into the mike. 
Select a value of resistance for the meter cir¬ 
cuit to give a convenient reading on both 
bands with the rig connected to the antenna 
to be used. The meter provides a reference 
reading that can be used to tell if the trans¬ 
mitter is operating properly. 

The rig is designed to operate with a two 
band antenna using a single feedline such as 
the Poly-Comm, or Hi-Par Halo, for mobile 
operation or one of several available beams for 
fixed operation. It may be modified to use 
separate antennas if desired by eliminating 
the connection to the bandswitch and running 
the outputs to two separate antenna connec¬ 
tors. 

General 

If desired all three power cables can be 
constructed to provide operation from 110 vac, 
and 6, and 12 vdc, with the proper vibrator 
power supply. The circuit is wired such that 
the vibrator supply is controlled from the 
switch on the front panel. Vibrator supplies 
such as the Heathkit should work very well, 
or one can be constructed around the Lafay¬ 
ette HP-234 Vibrator transformer using the 
circuit supplied with the transformer. The 
cost of the rig can be reduced somewhat by 
replacing the two relays with a 6PDT slide- 
switch, such as the Lafayette SW-99 at the 
expense of eliminating the push to talk feature. 
If operation from all three voltage sources is 
not needed, some simplification can be ac¬ 
complished here also. 

Although this rig does not represent the 
ultimate in VHF gear, it does provide very 
good local coverage and is ideal for mobile 
or net operation. It should prove to be an 
excellent club project also. New and better 
things are now in the works around here in 

(Turn to page 38) 
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THE LARGEST INVENTORY 

of USED EQUIPMENT in the 
NORTHEAST. SEE SAMPLES BELOW. 


B&W 5100-B w/SISB 
Collins 32V1 
Collins 32V2 

Collins KWS-1 w/Siation Control 
Const! G*2® 10 Meter Comm, 
Gonset GSB-101 

Gonset 500-W R.F. Power Amplifier 
Hallicrafters SX*71 
Hallicrafters SX-96 
Hallicrafters SX-10G 
Hallicrafters SXT.01 Mk IA 
Hallicrafters SX-101 Mk HI 
Ham mar lurid HQ-110 
Ham marl und HQ-110C w/Clock 
Johnson Courier 
Johnson Pacemaker 
National HR0-60 w/coils 
National NC-1S3D 


450.00 

199.95 
269.00 

1200,00 

179.00 

275.00 

174,00 

135.95 
15495 
199.00 
249.00 
269.00 

189.95 

194.95 

174.95 
275.00 
375.00 

239.95 


WRITE FOR LATEST COMPLETE LIST 


t 

< 

P.O. BOX 312 



603-22-53358 
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P O Box 23 
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Moss. 


$19 95 


P O 6o* 895 
tos A rrugm 5la 
Downey, Co Id 


(6 & 2 Portable from page 36] 

the way of 6 and 2 meter transceivers, so in 
the meantime, have at it fellows and good 
luck, K8KDX/6 

FARTS LIST 

C—Dual section 10 mmfd variable (see text) 

C2-—20-20-20-20 mfd 450 V electro]itic 

C3—1-10 mmfd plastic trimmer, Centralab 829-10 

C4—7-35 mmfd ceramic trimmer, Centralab 820-c 

C5—2.3-14.2 mmfd variable, Hammarlund 160-107 

RFC-1, 2, 3, 5, 6,—1.5 uh, J. W. Miller 4604 

RFC-5—10 uh, J. W. Miller 4612 

RFC-7—2.4 uh, J. W. Miller 4606 

RFC-8, 9“"75 uh, J. W. Miller 4631 or equiv. 

Kl, K2—SPOT 6VDC relay, Potter Brumfield KM-14D 
(see text) 

IT—Power transformer 500V C.T. at 70 ma 6.3V at 3 
amp. (see text) 

T2—Audio output transformer 2K primary to 4 ohm 
secondary, Sfcancor A3876 
Si—4PDT lever type switch, Mallory 6242 
S2*—AC line switch rotary type 
Pi—Jones P-326-AB 
Jl—Tones S-3I0-CCT 
MA—0-1 ma DC 2 inch meter 
*TAL—3rd. Overtone, International Crystal FA-5 
Dl, D2, D3—Silicon rectifiers, La Fayette SP-241 
Ll-Iii, L6-L9-—% ceramic coil form, J. W. Miller 4400 

*Note—ThC3e crystals are calibrated to operate at anti- 
resonance and will be from 1 kc to 2 kc low in fre¬ 
quency when operated series resonance in this circuit. 

jr* | y np ,4 t> f tt* 

4^ A.-M.iT I JVX# JU Et 

Ll—3% turns No. 26 bare, on % ceramic S.T. form 
L2—3% turns No. 20 bare, on % ceramic S.T, form 
(slug removed) 

L3—4 turns No, 24 E. on % ceramic S.T. form 
L4— 4 turns No. IS bare on % ceramic S.T. form .... 

L5—6 turns No. 18 bare*, air core wound % dia. % long. 

Tap at 1 turn 

L6—d> turns No. 24 E, or* % ceramic S.T. form with 2 
turn link 

L7—8 turns No. 24 K. on % ceramic S.T. form 

L8*—5 turns No. 24 E. on % ceramic S.T. form 

L9—6 turns No. 24 E. on % ceramic S.T. form with 2 
turn link 


Mode Switch 


or the 


Eico 720 and 730 


James Dernier W^DSU 


THE EICO 720 transmitter and 730 
modulator make a fine transmitting combina¬ 
tion, but there is unfortunately no built-in pro¬ 
vision for rapid switching from CW to AM. 
Here is a simple modification requiring only 
a 2PDT toggle switch and some wire (lamp 
cord is fine) that will enable you to incorporate 
a GW-AM switch in the 720-730 pair. It is 
assumed that the 730 s Bf is controlled by an 
external relay as this makes for good one switch 
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operation when switching from transmit to re-* 
ceive besides being necessary for the installa¬ 
tion of this switch. This being true, the “plate 
supply” switch on the 730 serves no purpose. 
By removing this switch and replacing it with 
another we can add a “CW-AM” switch to the 
unit. Here's the procedure: 

Unsolder, at the plate supply switch, the 
wire connecting one terminal, of this switch to 
a ground lug. This wire should then be rolled 
up, taped, and kept inside the chassis. The 
two other wires connected to the switch should 
also be unsoldered, however they must remain 
connected. This connection—as with the pre¬ 
viously disconnected wire—should be taped 
and tucked in some out-of-the-way position in¬ 
side the chassis. In this manner it will be an 
easy operation to return the modulator back 
to its original condition, should you so desire. 
The schematic diagram of the newly added 
mode switch is shown in Fig. 1 and needs no 
explanation. In order to bring out the leads 
of this switch a “U” shaped hole was made on 
the very edge of the bottom plate which fastens 
to the chassis just large enough for the leads 
going to the switch. 

Although I have not tried it, a 3PDT switch 
could also no doubt be used. The “third” set 
of contacts could then be used to control the 
ac power going to the modulator. In this way 
the modulator would automatically be in the 
AM mode when turned on, and in the CYV 
position when turned off. 

The arrangement shown in Fig. 1 has been 
in use for some time now at this station and 
has given me no trouble. It is indeed much 
easier to switch from phone to code with this 
switch than it is to reach behind the 720 and 
730 and plug and unplug connectors every 
time you want to change mode. . . . W$DSU 


2PDT SWITCH 


to to 

730 720 






THREE IMPORTANT gT? 
REASONS WHY M 
YOU NEED THE H 

NEW 19631 
SPRING 1 
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• If your present CALLB00K 
is only a year old, over 20% 
of the listings have been 
changed or added! 


Foreign Listings 

(All outside U.S.) 

$3.00 U.S. Listings 

(AH K and W calls) 

$5.00 


• Over 13,000 new amateurs added since 
the Winter, 1962 issue—another major 
license increase! 


• Completely revised essential data—latest 
international prefixes, Q signals, postal 
info., airline distances, time chart, etc. 


Now on sale at your amateur equipment dealer; if not conven* 
iently located you may order by mail (please add 250 for marling) 
from: 

RADIO AMATEUR CALLB00K 

Dept. 8, 4844 Fullerton Ave., Chicago 39, III. 

Write for illustrated brochure on exclusive 

WORLD ATLAS . . . DX GUIDE . . .SPECIAL FULL COLOR MAPS. 



MARS 

STANDING WAVE 
BRIDGE 

$17.95 

The most wanted bridge on 
the market today. Measures 
both 52 or 75 ohm lines at the flick of a switch. 

PA USA N COMPANY • SAN RAFAEL • CALIF* 


YES—STACKS OF NEW AND 
RECONDITIONED USED GEAR 
IS SOLD BY US EVERY MONTH! 

*f 6 UY , SELL. T £ A 0 t , IWAP 
KENI.iHiTAU, St » VtCf . 


BECAUSE OUR PRICES ARE LOWER! 



stacks/ 

*ny? thiv u 

SKYLANE QUADS 

"famous the world over!” 

$ 59.95 Three Bands $ 99.95 

40 M QUAD KITS AVAILABLE fiberglass 

• HIGH F/B RATIO 

• VERY LOW SWR 
m HIGH CAIN 

• LOW Q - BROADLY TUNED 

• EASY TO MATCH 

• LOW WIND RESISTANCE 

• RUGGED CONSTRUCTION 


Bamboo 



FOR ERE LITERATURE: 

11 DC PI. C 


£k if la he 


PRODUCTS 


406 BON AIR DR 
TEMPLE TERRACE , FLA 


MARCH 1963 
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A Simple, Nuvistor 
RF Pre-Amp 


Joe W illiams W6SFM 
4150 Beck Avenue 
North Hollywood, Calif. 


THE NUVISTOR is scarcely larger 
than a transistor but will come close to the 
417A in performance and at much less power 
drain. The transconductance-to-plate current 
ratio of the RCA 6CW4, 7586, 7587 and 
6DS4 series makes them excellent rf amplifiers 
where high gain and low noise are sought. 

Whether we hams like it or not, we are 
moving slowly but surely toward a sunspot 
nadir. This means that those of us with inex¬ 
pensive receivers are beginning to notice that 
signals just don't have the wallop that they did 
back in those days when it was almost possible 
to work DXCC with a window screen antenna. 
One way to make things seem better is to am¬ 
plify incoming signals before they reach the 
receiver. The manner and degree of pre-re¬ 
ceiver signal processing is largely a matter of 
the individual operator's choice. A compact 


and effective cascode Nuvistor pre-selector has 
been devised and described by Fred Cupp, 
K8AOE.* 

The single Nuvistor preamplifier detailed 
here was made to work with a 2 band quad 
but will perform as well with a folded dipole. 
It will be noted that the antenna forms the 
tuned input circuit for the 6CW4. (Fig. 1). 
The plate circuit for the tube is the antenna 
input coil of the receiver. Since most receivers 
have low impedance inputs, a match is ob¬ 
viously not obtained. This causes the input to 
be relatively unloaded and results in an in¬ 
crease of “Q” in the tuned circuit of the rf am¬ 
plifier or the mixer. At the expense of some 
gain, this wall improve the selectivity and re¬ 
duce QRM- and QRN-type noises. The receiver 
is peaked with the antenna trimmer as usual 
and the net gain of the preamplifier is about 
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will be required for each volt of plate supply 
in excess of the 75 volts needed for the 6CW4. 





Kj-I50A^W 
SEE TEXT 
C|-01 400V* 

<*-01 400V. 

nai 

12 db, or 2 “S” units* The grounded grid con¬ 
figuration of this preamp makes neutralization 
unnecessary and it should function well at 6 
and 2 meters* 


Construction 


The amplifier proper was constructed so 
that it could be incorporated into the receiver 
by mounting the SO 239 coax fitting in lieu of 
the existing fitting on the set chassis. This re¬ 
quires one square inch of chassis surface and 
1M cubic inches of under-chassis space. From 
the photo it will be seen that the "chassis' of 
the preamp consists of the SO 239 and a 1M x 
%” scrap of brass. The brass was punched for 
the Nuvis tor socket, bent a n d soldered to the 
coax chassis mount. It is intended that the 
square flange of the SO 239 be under the 
chassis or behind a panel when the amplifier 
is mounted on a receiver. Only the threaded 
barrel and the heads of the mounting bolts 
would be exposed. R 1, the cathode bias resis¬ 
tor, and C 1 its bypass, are contained within 
the small chassis as shown. R 2, the plate 
dropping resistor, and C 2, the link bypass 
capacitor, are located adjacent to their asso¬ 
ciated circuits in the receiver. If the amplifier 
is operated or tested without its being attached 
to the receiver, remember to connect a jumper 
between the two chassis to make a heater and 
plate return circuit. 

R 2 is a 5 watt resistor and its value is de¬ 
termined by Ohm's Law. The tube will draw 
about 10 mils of plate current and 100 ohms 



V 

< Mm 

C|-J0l .00V. 

FIG. 2 



The Hook Up 

The antenna connection on most receivers 
consists of 3 screw type connectors marked 
A 1, A 2 and GND. Usually there is a swing¬ 
ing strap that connects GND and A 2 when an 
unbalanced antenna is used. When this type of 
preamp is fed into the receiver, the strap is 
disconnected from A 2 and the A 2 connection 
is bypassed to ground via a capacitor. (C 2). 
A 1 is connected to the Nuvistor plate. As is 
customary, the heater and plate supply for the 
amplifier is snaffled from the receiver. Pin 10 
of the 6CW4 is grounded and pin 12 is con¬ 
nected to the nearest tube or tie point where 
6.3 volts ac can be picked up. The plate is 
furnished B plus through R 2 which is con¬ 
nected between the A 2 antenna post and a 
convenient bus point. 

If this preamplifier is used with an antenna 
that will not provide a dc cathode return, an 
alternate input circuit is required. (Fig. 2). 
The simplest way to use this device with an 
ac-de receiver is to use a separate 6.3 volt 
filament transformer for the 6CW4. 

. . . W6SFM 

*AII Band Nuvistor Pre-Selector, 73 Magazine for July 
1962. 


PARTS KIT AVAILABLE 

As a service to those hams who are a little 
short in the spare parts department we have avail¬ 
able for immediate delivery a kit of the parts 
used in this preamp. The regular net price on 
these parts runs close to $5.00 if ordered separ¬ 
ately from a standard parts catalog. Quantity buy¬ 
ing permits us to sell this kit for $4.00 postpaid 
in the U. S. Order Kit—W6SFM-I 


Letter 


Dear Wayne, 

Your reader is correct in his Canadian info. The Cana¬ 
dian Ministry of Transport has issued last year a directive 
whereby “landed immigrants'* where eligible for VE calls 
for at least five years, which is the required period to ap¬ 
ply for Canadian citizenship. No previous holding of a 
license is required. The applicant is treated as a Canadian 
national. 

Upon learning this, and considering that Canada has 
special privileges for issuance of visas to English and 
French applicants, due to Canadian history, 1 immedi¬ 
ately petitioned the French Ministry for Telecommunica¬ 
tions to extend reciprocity to Canadians in France. The 
Ministry agreed, but for those Canadians holding long 
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time residence papers. Through my job. I am familiar 
with French regulations on aliens in France, I knew that 
very few, if any, Canadians would meet the requirements, 
I protested with some documentary evidence and was 
later informed by the Ministry that, after consultation 
with other Departments, henceforth any Canadian will 
be eligible for an F license, irrespective of his resident 
status. This was reported to Mr. George Hees, Minister 
for Transport, in Ottawa, with whom I was in contact. 
A Canadian applied in Paris and was issued the call 
F8VE. 

Considering the rather thorough screening of immi¬ 
grants in the United States and their obligation to report 
their residence to the Department of Justice, a step in 
the direction of making resident aliens eligible for li¬ 
censes could be considered. In view of what happened 
for Canadians in France, 1 am sure it would work equally 
well for Americans. During the last ten years I have 
received assurances from the Ministry itself that they 
have no objection of principle to license anyone, as long 
as it does not appear as a one side courtesy. Proof of 
this is the continuing licensing of Americans with F7 
calls, without examination, tax or station inspection, for 
which nobody complains, except for occasional high power 
phone patching . . . hi. 

Bernard Malandain F9MH/W2 

But Bernard, until our Communications Act is modified 
by Congress to permit the FCC to take such measures, no 
alien, whether on immigrant with first Citizenship Papers, 
a resident representative of a friendly foreign nation, or a 
visiting ham can be licensed . This is an unfortunate result 
of a clause in the Act which was never intended to achieve 
this result . Ail of us are victims of this sloppy legislation 
which teas originally supposed- to protect U. S. commercial 
radio operators from lower wage imported help and was 
foisted on ns by our labor unions . Now attempts to correct 
this carelessness are being fought by a few ignorant but 
loud isolationists and ultra-rightists, while the rest (for the 
most part) of us sit by and talk about something more 
interesting . Now and then some ham wakes up all of a 
sudden when he decides to try his hand at DXpeditiomng 
and finds that a great deal of the world is pretty bitter 
about the no*--reciprocity of the U. S. 



SINGLE POLE, SIX-THROW 

COAXIAL 


FOR MOUNTING ON MAST AND 
REMOTE SWITCHING UP TO 6 ANTENNAS 

Weatherproof, electro-magnet it. less 

than 1.1:1 V5WR a? IDO me, I kw lrR #1 

power rafmsg, available in UHF, N, w>th UHF 

BCN, FHC„ C connectors. Continuous. Connector 
duty, over 1,000.000 operations. 5- 3 4" ^ 

x 2 3 /*', silver plated connectors ▼ 


Manufactured and 
Guaranteed by . . 


DOW-KEY COMPANY 


THIEF RIVER FAILS, MINNESOTA 



ND BEAMS 


10 METER- 
Model No. 




Full Sized 


Wide Spaced 
light Weight 


10 METER- 
Model No. 

15 METER 
Model No. 

20 METER- 
Model No. 

20 METER- 
Model No. 

See your 


—3 Element 
. A28-3, boom 

—4 Element 
. A28-4, boom 

—3 Element 
A21-3 boom 
—2 Element 
A14-3, boom 

—3 Element 
A14-3, boom 

distributor or 
FREE CATALOG 


. . $28.50 

10' x V/2" 

. . $42.50 

18' x 1%" 

. $32.50 
12' x 1%" 

. $45.00 

lO' x 1%" 

. $62.50 
20'6"xl%" 

write for 


CUSHCRAFT HAYW '" D SI 


MANCHESTER N. H. 


New Products 


Miller Catalog 

Homebrewers will do well to drop J. W. 
Miller a line asking for their 1963 catalog. 
Coils, transformers, chokes, forms, by the gross. 
5917 S. Main, Los Angeles 3, California. 48 
Pages. 

Quaker Kits 

Back in November (page 21) we ran a little 
review of the Quaker crystal grinding kit. The 
response was so good to this item that Quaker 
has had to expand their kit line and now has 
three different models, plus all sorts of addi¬ 
tional materials. You should send for their price 
list and see for yourself. The biggest item now 
is a whopper kit containing 35 crystals in hold¬ 
ers, 15 extra crystal blanks, ammonium bi¬ 
fluoride etch, grinding compound, plastic con¬ 
tainers, spoons, and wooden crystal blank 
holders. $12.50. Write Quaker Electronics, 
Mountain Top, Pennsylvania. 


PREVERTER 
50 & 144 
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Low Noise. Transistorized Preamplifier. 6 or 
12 Meter model $14.95 post paid. Avail¬ 
able from the following dealers or order 
direct. 

California 

Henry Radio Inc. 

Los Angeles, California 
Mission Ham Supplies 
Riverside, California 
Radio Products Sales, Inc. 

Los Angeles, California 

Western Radio & Televison Supply Co. 

San Diego, California 

Illinois 

Klaus Radio & Electric Co., Peoria, Illinois 

South Dakota 

Burghardt Radio Supply, Inc, 

Watertown, South Dakota 


Diehl Radio & T.V, Supply, Port Arthur, Texas 
Radio & T.V. Parts, San Antonio, Texas 

IRVING ELECTRONICS CO. 

P. O. Box 9222, San Antonio, Texas 


MARCH 1963 








RECEIVER 

BUYING GUIDE 


I?V sure hope that you'll get a lot of use out of this guide. The brainstorm , if 
you like the idea 9 started with the editor hark one year ago. This was then transferred 
to Roy Vafenberg W4WKM who did the immense amount of rese€irch necessary . Most 
manufacturers cooperated on the project f but it took « couple of them almost a full 
year to blast loose with photos of their receivers and some of the other data . We want 
to thank Allied Radio Corporation of Chicago 9 Henry Radio Stores of Los Angeles. 
Evans Radio of Concord , and World Radio Laboratories of Council Bluffs for their 
cooperation in giving us the dealer prices on the used receivers. These prices will vary 
somewhat as a result €>f supply , demand and condition of a particular receiver , of course. 


Collins 75A-1 



1947-1950 

Frequency Coverage*. 80, 40, 20, 15, 11, 
and 10 meter amateur bands. 
Specifications: 13 tubes plus rectifier; 
selectivity adjustable from .2 to 4 kc at 6 
db down; sensitivity of 1 microvolt for. 10 
db S/M ratio. 

Special Features: Dual conversion super- 
het with crystal controlled 1st oscillator 
and tunable 1st if; PTO oscillator-slug 
rack tuning of 1st jf to provide direct 
reading calibration on all bands; variable 
selectivity crystal filter; noise limiter; 
S-Metcr; amplified AVC; noise limiter 
and receive-standby switch. 

Last Amateur Net Price: $375.00 includ¬ 
ing speaker. 

Current Used Price: $240.00 


Collins 75A-2 



1950-1953 

Frequency Coverage: 160, 80, 40, 20, 15, 
11 and 10 meter amateur bands. 
Specifications: 14 tubes plus rectifier; an¬ 
tenna input impedance of 50 to 150 ohms 
dependent on frequency, balanced or unbal¬ 
anced input; selectivity of 2. 4 kc at 6 db 
down and 10.5 kc at 60 db down in ’’broad” 
position; selectivity of .2 kc at 6 db down 
and 4.6 kc at 60 db down in ’’narrow” pos¬ 
ition. 

Special Features: Dual conversion super- 
het with crystal controlled 1st oscillator 
and tunable 1st if; PTO oscillator-slug racl 
tuning of Ist^f to provide direct reading 
c alibration on all bands; variable select¬ 
ivity crystal filter; noise limiter; antenna 
trimmer; S-Meter; amplified AVC; pro¬ 
visions for optional crystal calibrator and 
NBFM adaptor; front panel calibration cor¬ 
rector; receive-standby switch. 

Last Amateur Net Price: $440.00 
Current Used Price: $295.00 

Collins 75A-4 



1955-1959 


Frequency Coverage: 160, 80, 40, 20, 15, 
11 and 10 meter amateur bands. 
Specifications: 20 tubes plus regulator and 
rectifier; sensitivity of 1.0 microvolt for 
10 db S/N ratio at 3 kc, selectivity of 3.1 
kc with mechanical filter supplied, option¬ 
al 0.5, 1.5, 2.1, 4.0, and 6.0 kc available, 
calibration accuracy of 0. 3 kc; image re¬ 
fection of i'rw'f'r than 50 db: 3urfi<“* «imut 
of -.75 watts Into external 4 or 500 ohm 
toads. 


Special Features: Dual conversion superhet 
with crystal controlled 1st oscillator and 
tunable 1st if; PTO unit and slug rack tun¬ 
ing used to provide direct reading calibra¬ 
tion on all bands; passband tuning; Q-Multi- 
plier; product detector for CW-SSB recept¬ 
ion; crystal calibrator with front panel cor¬ 
rector; selectable AGC time constant; sep¬ 
arate AGC if stage and detector; noise lim¬ 
iter antenna trimmer and S-Meter. 
Dimensions; 17 1/4” x 10 1/2” x 15 1/2” 
deep. 

Weight: 35 pounds. 

Last Amateur Net Price: $790.00 
Current Used Price: $495.00 and up. 

Collins 75S-I 

1958-Still Marketed 

Frequency Coverage: Any 14, 200 kc tends 
between 3.4 and 30.0 me. 12 crystals sup¬ 
plied cover 80, 40, 20, 15 and 28. 5 to 28.7 
portion of the 10 meter tend, plus 15 me 
wwv. 

Specifications: 12 tubes plus selenium diode 
and 2 silicon rectifiers; 50 ohm antenna in¬ 
put; 2955 to 3155 tunable jif, 455 kc fixed if; 
SSB selectivity is 2.1 kc at 6 db down, CW 
selectivity is 0.5 kc at 6 db down and am 
selectivity is 4.5 kc at 6 db down, 25 kF~at 
60 db down; sensitivity is 1 microvolt for 
15 db signal to noise ratio for SSB operat¬ 
ion; 4 ohm speaker output plus 500 ohm 
VOX output: draws 90 watts from 105-125 v, 
50/60 cycle ae line. 

Special Features: Dual conversion superhet 
with crystal controlled 1st oscillator and 
bandpass 1st if; PTO 2nd oscillator; SSB 
filter supplietTand if transformer select¬ 
ivity used for am reception; optional CW 
and am filters are available. Filters are 
miniature Collins mechanical filters; pro¬ 
duct detector for CW/SSB reception; se¬ 
lectable sideband reception using crystal 
controlled BFG; S-Meter; muting and con¬ 
trol system for integration with 32S-1 trans¬ 
mitter. 

Dimensions: 6 7 -'8 x 14 1/2” x 11 5. 8"* deep. 
Weight: 25 pounds. 

Last Amateur Net Price: $525.00. 

Current Used Price: $380.00 and up. 
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Drake l-A 



1957-1960 


Frequency Coverage: (1) 3.5 to 4,1 me. 

(2) 7.0 to 7.6 me. (3) 14.0 to 14.6 me. 

(4) 21.0 to 21.6 me* (5} 28.0 to 28.6 me. 
(6) 28. 5 to 29.1 me. (7) 29.1 to 29.7 me. 
(8) WWV-1Q me. 

Specifications: 12 tubes plus rectifier; SO¬ 
TS ohm antenna input; 2.9-3.5 me tunable 
if, 50 and 1100 ke fixed if; sensitivity of 
less than 1 microvolt for~20 db S/N ratio; 
selectivity of 2.5 ke at 6 db down and 8.1 
ke at 60 db down; draws 50 watts from 115 
v, 60 cycle ac line*. 

Special Features: Internal PM speaker, 
triple conversion superhet with bandpass 
tuning, crystal controlled first oscillator, 
crystal calibrator, antenna attenuator, an¬ 
tenna trimmer, product detector for SSB, 
CW and AM reception, $-Meter, amplified 
A VC and muting terminals. 

Dimensions: 6 3/4" x 11" x 15" deep. 
Weight: 18 pounds. 

Last Amateur Net Price: $299.95. 

Current Used Price: $189.00. 


Drake 2-A 



I960-196L 


Frequency Coverage: Any 12, 600 ke bands 
between 3.5 and 30.0 me with optional cry¬ 
stals, Crystals supplied for (1) 3. 5 to 4.1 
me. (2) 6. 9 to 7. 5 me. (3) 13. 9 to 14. 5 me. 
(4) 20. 9 to 21.5 me. (5) 28. 5 to 29.1 me. 
Specifications: 9 tubes plus rectifier and 
crystal diode; 50-75 ohm unbalanced an¬ 
tenna input; 3.5-4.1 me tunable if, 50 and 
455 kc fixedif; sensitivity of less than 0.5 
microvolt for - 10 db S/N ratio; selectivity 
of 2.4 kc at 6 db down and 8,5 kc at 60 db 
down or 4.8 kc at 6 db down and 23 kc at 
60 db down; draws 40 watts from 120 v, 

60 cycle ac line. 

Special Features: Triple conversion super- 
het with adjustable bandwidth and bandpass 
tuning, crystal controlled first oscillator, 
optional crystal calibrator, selectable side¬ 
band product detector for SSB, CW and AM 
plus diode detector for CW and AM recept¬ 
ion, S-Meter, amplified and delayed AVC, 
muting and VOX terminals. 

Dimensions: 12" x 7" x 9" deep. 

Weight: 14.5 pounds, 

Last Amateur Net Price: $269.95. 

Current Used Price: $210.00. 


Drake 2-B 



1961-Still Marketed 

Frequency Coverage: Any 12, 600 kc bands 
between 3.5 and 30.0 me with optional cry¬ 
stals. Crystals supplied for (1) 3. 5 to 4.1 
me. (2) 6.9 to 7.5 me. (3) 13.9 to 14.5 me. 
(4) 20.9 to 21.5 me. (5) 28.5 to 29.1 me. 
Specifications: 9 tubes plus rectifier; 50-75 
ohm unbalanced antenna input; 3.5-4.1 me 
tunable iL 50 and 455 kc fixed if; sensitivity 
of less {Han 0.5 microvolt for ID db S/N 
ratio; selectivity of 0.5 kc at 6 db down and 
2. 75 kc at 60 db down, 2.1 kc at 6 db down 
and 7. 5 kc at 60 db down or 3.6 kc at 6 db 
down and 10. 5 kc at 60 db down; draws 40 
watts from 120 v, 60 cycle ac line. 

Special Features: Triple conversion super- 
het with adjustable bandwidth and bandpass 
tuning, crystal controlled first oscillator, 
optional crystal calibrator, selectable side¬ 
band product detector for SSB, CW and AM 
plus diode detector for CW and AM recept¬ 
ion, S-Meter, noise limiter, amplified and 
delayed AVC with adjustable time constant, 

Q multiplier socket, muting and VOX ter¬ 
minals. 

Accessories: Model 2-AQ Q-Multiplier and' 
Deluxe Speaker. Model 2-AC Crystal Cali¬ 
brator. 

Dimensions: 12" x 7" x 9" deep. 

Weight: 14. 5 pounds. 

Last Amateur Net Price: $279. 95. 

Current Used Price: 2-B Receiver $222.00 

Geloso G-209-R 



1959-Still Marketed 


Frequency Coverage: Amateur bands, 80 
through 10 meters plus 11 meter band. 
Specifications: 12 tubes plus filament reg» 
ulator, voltage regulator and semicon¬ 
ductor power supply; balanced or unbal¬ 
anced antenna input; 467 and 4,600 kc if 
frequencies; 3.2 and 500 ohm audio output 
into external speaker; draws 90 watts from 
110/125/140/160/220 v, 50/60 cycle ac 
line. 

Special Features: Double conversion super- 
het; crystal filter; crystal controlled 2nd 
conversion oscillator with selectable side¬ 
band feature; separate product detector for 
CW/SSB reception; S-Meter; crystal cali¬ 
brator; noise limiter; receive-standby 
switch. 

Dimensions: 10" x 20" x 10 1/4" deep. 

Last Amateur Net Price: $299.50 
Current Used Price: $139.00 


Hallicrafters S-20R 



1939-1945 


Frequency Coverage: .55 to 44.0 me; (1) .55 
to 1.78 me. (2) 1.74 to 5.4 me. (3) 5. 3 to 
15.8 me. (4) 15,5 to 44.0 me. 

Specifications: 8 tubes plus rectifier; 400 
ohms balanced or unbalanced antenna input; 
455 kc if; draws 65 watts from ll?v, 50/60 
cycle ac line. 

Special Features: Internal speaker, electric¬ 
al vandspread, tone control, S-Meter re¬ 
ceptacle, noise Limiter and accessory re¬ 
ceptacle. 

Remarks: Available on surplus market fol¬ 
lowing ww n. 

Last Amateur Net Price: $60.00 
Current Used Price: $25.00 


Hallicrafters S-22R 



1940-- 


Frequency Coverage: 110 to 1500 kc and 
1.7 to 18. 0 me; (1) 110 to 410 kc. (2) 400 
to 1500 kc. (3) 1.7 to 5.9 me. (4) 5.3 to 
18. 0 me. 

Specifications: 7 tubes plus rectifier; 400 
ohms balanced or unbalanced antenna input; 
1600 kc if; draws 50 watts from 110-125 v, 
50/60 cycle ac line. 

Special Features: Internal speaker, electric- 
cal bandspread and tone control. 

Dimensions: 18 1/2" x 8 1/2" x 9 1/4" 
deep. 

Remarks: Available on surplus market 
following WW" n* 

Last Amateur Net Price: $74.50. 

Current Used Price: $27.50. 

Hallicrafters SX-24 



1939- 

Frequency Coverage: .54 to 43.5 me; (1) 
.54 to 1.73 me. (2) 1.7 to 5.1 me. (3) 5.0 
to 15.7 me. (4) 15.2 to 43.5 me. 
Specifications: 8 tubes plus rectifier; 400 
ohms balanced or unbalanced antenna input; 
455 kc if; 500 and 5000 ohm audio output to 
externaT speaker; draws 70 watts from 100- 
125 v, 60 cycle ac line. 

Special Features: Calibrated electrical 
bandspread, crystal filter, tone control, S- 
Meter, noise limiter and accessory socket. 
Last Amateur Net Price: $74.00. 

Current Used Price: $49.00. 


Hallicrafters SX-25 



1940-1945 


Frequency Coverage: .54 to 42.0 me; (1) 
.54 to 1.7 me. (2) 1.7 to 5.1 me. (3) 5.0 
to 15.7 me. (4) 15.2 to 42.0 me. 
Specifications: 11 tubes plus rectifier; 400 
ohm balanced or unbalanced antenna input; 
455 kc if; 500 and 5000 ohm audio output 
to external speaker; draws 120 watts from 
115 v, 60 cycle ac line. 

Special Features: Calibrated electrical 
bandspread, crystal filter, tone control, 
S- Meter and noise limiter. 

Remarks: Available on surplus market 
following WW D. 

Last Amateur Net Price: $94.50. 

Current Used Price: $55.00. 


Hallicrafters S-27 
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1940-1042 


Frequency Coverage: 27. 5 to 145.0 me; (1) 
27.5 to 47.0 me. (2) 46.0 to 82.0 me. (3) 
82.0 to 145*0 me. 

Power Consumption: Draws 115 watts from 
115 v, 50/60 cycle ac line. 

Remarks: Sec S-36 for further details. 
Available on surplus market following WW 

n. 

Last Amateur Net Rice: $195.00. 

Current Used Price: $60.00. 

Hallicrafters SX-28 & A 



1941-1944 


Frequency Coverage: *55 to 43.0 me; ft) 

.55 to 1.6 me. (2) 1.6 to 3.0 me. (3) 3.0 
to 5.8 me. {4) 5.8 to 11.0 me. (5) 11.0 to 
21.0 me. (6) 21.0 to 43.0 me. 

Specifications: 14 tubes plus rectifier; 400 
ohms balanced or unbalanced antenna input; 
455 kc sensitivity of 6 to 20 microvolts 
over range of receiver for 500 mw audio 
output; selectivity of 12 kc at 2X down, 36 
kc at 1000X down in broad position and 4. 1 
kc at 2X down, 22 kc at 1000X down in sharp 
position; audio power output of 8 watts into 
500 or 5000 ohm load; draws 138 watts from 
117 v, 60 cycle ac line. 

Special Features: Calibrated electrical hand- 
spread, crystal filter, phono input, tone 
control, S-Meter, noise limiter, antenna 
trimmer and external power supply recepta¬ 
cle. 

Dimensions: 20 1/2T x Hr x 14 3/C deep. 
Weight: 75 pounds. 

Remarks: SX-28 A was government version 
using improved parts and layout* Both 
models were available on the surplus market 

following WW II. 

Last Amateur Net Price: 

SX-28......,$179.50. 

SX-28A.$223.00. 

Current Used Price: 

SX-28.$75.00. 

SX-28 A.$85,00. 

Hallicrafters S-36 



1942-1944 


Frequency Coverage: 27.8 to 143 me; ft) 
27.8 to 47.0 me. (2) 46,0 to 82.0 me. {3) 
82.0 to 143.0 me. 

Specifications: 13 tubes plus voltage reg¬ 
ulator and rectifier; balanced or unbalan¬ 
ced antenna input; 5,25 me if; sensitivity 
of 2 microvolts at 30 me and 10 micro¬ 
volts at 135 me for 50 mw audio output; 
selectivity of not less than 10 kc or more 
than 25 kc in slurp position and not less 
than 65 kc,or more than 80 kc in broad 
position at 6 dh down; audio output of 3 watts 
into 500 or 5000 ohm load; draws 115 watts 
from 115 or 230 v, 50/60 cycle ac line. 
Special Features: AM and FM reception, 
adjustable selectivity, tone control, S- 
Meter, noise limiter, antenna trimmer and 
external power receptacle. 

Remarks: Available on the surplus market 
following WW n. 

Last Amateur Net Price: $307.50. 

Current Used Price: $49.00. 


Hallicrafters $-37 


1342- 

Frequency Coverage: 130.0 to 210.0 me 
in one band. 

Specificalions: 12 tubes plus voltage reg¬ 
ulator and rectifier; balanced or unbalan¬ 
ced antenna input; 16 me if; 500 and 5000 
ohm audio output; operated from internal 
ac power supply or external batteries. 
Special Features: AM and FM reception, 
tone control, S-Meter, noise limiter, an¬ 
tenna trimmer and external power recepta¬ 
cle. 

Remarks: Available on the surplus market 
following WW n. 

Last Amateur Net Price: $591.75. 

Current Used Price: $40.00. 

Hallicrafters S-38 thru EM 




1946-1959 

Frequency Coverage: .55 to 31.0 me; (1) 
.55 to 1.6 me. (2) 1.6 to 5.0 me. (3) 5.0 
to 14.0 me. (4) 13.0 to 31.0 me. 

Specifications: 4 or 5 tubes plus rectifier 
dependent cm model; 52-600 ohm balanced' 
or imbalanced antenna input; 455 kc if; 
draws 30 watts from 105-125 v dc or~50/60 
cycle ac line. 

Special Features: Internal speaker, elec¬ 
trical banospread and, in some models, 
noise limiter. 

Dimensions (Typical); 12 7/8" x 7" x 9" 
deep. 

Weight (Typical): 12 pounds. 

Remarks: Replaced S-19R Skybuddy. Data 
given is typical for the various models 
manufactured. 

Last Amateur Net Price: $59.95. 

Current Used Price: $32.50. 


Hallicrafters S-40 thru 8U 



1946-1955 


Frequency Coverage: .54 to 43.0 me; (1) 

.54 to 1.7 me. (2) 1.7 to 5.35 me. (3) 5.35 
to 15.7 me. (4) 15.17 to 43.0 me. 
Specifications: 7 or 8 tubes plus rectifier 
dependent on model; 50-600 ohm balanced 
or unbalanced antenna input; 455 kc if; sen¬ 
sitivity of 15 microvolts at 550 kc and 8 
microvolts at 40 me for 500 mw audio out¬ 
put; selectivity of 6.8 kc at 6 db down and 
40.7 kc at 60 db down; S-40, $-40A and S- 
40B draw 75 watts from 105-125 v, 50/60 
cycle ac line; S-40AU and S-40B0 draw 75 
watts from 105-250 v, 25/60 cycle ac line. 
Special Features: Internal 5" PM speaker, 
electrical ban dsp read, tone control, noise 
limiter and receptacle for external S-Meter. 
Accessories: SM 40 S-Meter. 

Remarks: Replaced S-20 Sky Champion. 

Data given is typical for the various models 
manufactured. 

Last Amateur Net Price: $99.95, 

Current Used Price: $60.00, 

Hallicrafters S-41 

946 

Frequency Coverage: .55 to 30.0 me in 3 
bands. 

Specifications: 5 tubes plus rectifier; 300 
ohm balanced or unbalanced antenna input; 
455 kc if; requires 105-125 v, 50/60 cycle 
ac power. 

Special Features: Internal speaker, elec¬ 
trical bandspread and noise limiter. 

Last Amateur Net Price: $36,75. 

Current Used Price: $20.00. 

Hallicrafters SX-42 



1946-1949 


Frequency Coverage: .54 to 110.0 me; (1) 

. 54 to 1.62 me AM/CW. (2) 1.62 to 5.0 
me AM/CW. (3) 5.0 to 15,0 me AM/CW. 

(4) 15.0 to 30.0 me AM/CW. (5) 27,0 to 
55.0 me AM/CW/ FM. (6) 55.0 to 110.0 me 
AM/CW/ FM. 

Specifications: 13 tubes plus voltage regu¬ 
lator and rectifier; 300 ohm balanced or un¬ 
balanced antenna input; 455 kc AM if and 
10.7 rnc FM if; 500 or 5000 ohm audio out¬ 
put; draws 110 watts from 105-125 v, 50/60 
cycle ac line. 

Special Features: Calibrated electrical 
ban dsp read, adjustable selectivity, crystal 
filter, FM AM reception, tone control, S- 
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Meter, noise limiter end external power 

Remarks: Replaced SX-28. Standard rack 
mounting, cabinet supplied. 

Last Amateur Net Price: $275.00. 

Current Used Price: $140.00, 


Hallicrafters SX-43 



1947 


Frequency Coverage: .54 to 55.0 me and 
86.0 to 109.0 me; (I) .54 to 1.7 me AM 
CW. (2) 1.7 to 5.0 me AM/CW. |3) 5.0 to 
16.0 me AM/CW. |4) 15.5 to 44.0 me AM/ 
CW. (S) 44.0 to 55.0 me AM/CW/FM. (6} 
86.0 to 109.0 me AM CW FM. 
Specifications: 10 tubes plus rectifier; 72- 
600 ohm balanced or unbalanced antenna 
input; 455 ke AM if and 10.7 me FM if; 

500 or 5000 ohm audio output; draws""§0 
watts from 105-I25v, 50/60 cycle acline. 
Special Features: Calibrated electrical 
bandspread, adjustable selectivity, crystal 
filter, FM AM reception, tone control, S- 
Meter, phono input, noise limiter and ex¬ 
ternal power supply receptacle. 

Last Amateur Net Price: $169.50. 

Current Used Price: $100,00, 


Hallicrafters S*5I 



1947 


Frequency Coverage: 132 to 405 kc and 
.485 to 13 me; fit 132 to 405 kc. (2) .485 
to 1.53 me. (3) 1.45 to 4.55 me. (4) 4.2 
to 13.0 me. 

Specifications: 9 tubes plus rectifier; 300 
ohm balanced or unfa lanced antenna input; 
455 kc if; draws 30 watts from 105-125 v, 
50/60 cycle ac or dc line. 

Special Features: Internal 5*’ PM speaker; 

1 fixed tune channel in 200 to 300 kc range 
and 2 fixed tune channels in 2.0 to 3.0 me 
range, tone control, noise limiter and pro¬ 
visions for internal vibrator power supplies. 
Accessories: 6, 12 and 32 volt vibrator pow¬ 
er supplies. 

Last Amateur Net Price: $200.00. 

Current Used Price: $90.00. 


Hallicrafters $-52 



1948 

Frequency Coverage: .54 to 44.0 me; (1) 
.54 to 1.68 me. (2) 1.68 to 5.4 me. (3) 5.3 
to 15. 5 to 44.0 me. 

Specifications! 7 tubes plus rectifier; 50- 


600 ohm balanced or unbalanced antenna 
input; 455 kc If; draws 40 watts from 

105-125 v, 50/60 cycle ac or dc line; pro¬ 
visions for operation from 220 v line with 
optional ballast resistor. 

Special Features; Infernal 5** PM speaker, 
electrical bandspread, tone control ami 
noise limiter. 

Last Amateur Net Price: $99.50. 

Current Used Price: $40.00. 


Hallicrafters S-53, A & U 



S-53: 1948-1950. S-53A: 1950-1358. 
S-53U: 1948-1955, 


Frequency Coverage; .55 to 1.65 me, 2.6 
to 31 0 me and 48.0 to 55.0 me; (1) .55 to 
1.65mc. (2) 2.6 to 6.4 me. (3) 6.2 to 16. 5 
me. (4) 14.0 to 31.0 me. (5) 48.0 to 55.0 
me. 

Specifications: 7 tubes plus rectifier; 50- 
600 ohm balanced or unbalanced antenna in¬ 
put; 2.075 me if; S-53 and S-53A draw' 50 
watts from 105-125 v, 50/60 cycle ac line; 
S-53U draws 50 watts from 105-250 v, 40 
to 130 cycle ac line. 

Special Features: Internal 5" PM speaker, 
electrical bandspread, tone control and 
noise limiter. 

Last Amateur Net Price: 

S-53. .$73.50. 

S-53A.. $89.95. 

S-53U- $88,50. 

Current Used Price: S-53.$50.00. 

S-53A.$55.00. 


Hallicrafters SX-62, A & U 



SX-62: 1945-1948. SX-62 A: 1955 -Still 
Marketed. 


Frequency Coverage: .54 to 109 me; (1) 

.54 to 1.62 me AM/CW. (2) 1.62 to 4.9 me 
AM/CW. (3) 4.9 to 15.0 me AM/CW. (4) 

15.0 to 32.0 me AM/CW. (5) 27.0 to 56.0 
me AM/CW/FM. (6) 54.0 to 109.0 me AM/ 
CW/FM. 

Specifications: 14 tubes plus voltage regulator 
and rectifier; 50-600 ohm balanced or un¬ 
balanced antenna input; 455 kc if from .54 
to 32.0 me and 10,7 me if from 27.0 to 
109,0 me; 3.2, 8 or 500 ohm audio output; 
SX-62 and SX-62 A draw 120 watts from 105- 
125 v, 50/60 cycle ac line; SX-62U draws 
120 watts from 105-250 v, 25 to 100 cycle 
ac line. 

Special Features; Crystal Filter, adjust¬ 
able selectivity, FM/AM reception, tone 
control, "hi-fi** audio system with phono 
input, noise limiter, crystal calibrator 
with dial adjustment and provisions for ex¬ 
ternal battery or vibrator power supply. 
Dimensions: 20" x 10 1/2” x 16" deep. 

Weight: 67 pounds. 

Last Amateur Net Price: 

SX-62.....$269.50. 

SX-62 A.$395.00. 

SX-62U.$282.00. 

Current Used Price: 

SX-62.$190.00. 

SX-62A. .$210.00 and up. 


Hallicrafters SX-71 & U 



s &>■ 

1950-1955 


Frequency Coverage: .56 to 34.0 and46.0 
to 56.0 me; (l) .56 to 1.6 me. (2) 1,65 to 
4. 7 me. (3) 4.7 to 13.4 me. (4) 12.8 to 34.0 
me. (5) 46.0 to 56.0 me. 

Specifications: 11 tubes plus voltage regu¬ 
lator and rectifier; 50-600 ohm balanced or 
unbalanced antenna input; 455 kc and 2.075 
me rf; 3.2 or 500 ohm audio output; SX-71 
draws 90 watts from 105-125 v, 50/60cycle 
ac line; SX-71 U draws 90 watts from 105- 
250 v, 25 to 130 cycle ac line. 

Special Features: Calibrated electrical 
bandspread, double conversion if system, 
crystal filter, AM, CW and NBFM detect¬ 
ors, phono input, noise limiter, tone con¬ 
trol and accessory/external power supply 
socket. 

Last Amateur Net Price: $199.50. 

Current Used Price: $125.00. 

Hallicrafters S-72 & L 

1949-1955 

Frequency Coverage: S-72: .55 to 30.0 me; 
(!) .55 to 1.6 me. (2) 1.5 to 4.4 me. (3) 

4.5 to 11.5 me. (4) 11.0 to 30.0 me. 

S-72L; 180 to 400 kc and . 55 to 11.5 me; 

(1) 180 to 400 kc. (2) .55 to 1.6 me. (3) 1.6 
to 4.4 me. (4) 4.5 to 11.0 me. 

Specifications: 8 tubes plus dry rectifier; 
self-contained, loop antenna for band i of S- 
72 and bands 1 and 2 of S-72L, internal whip 
or external long wire antenna for other bands; 
455 kc if; draws 25 watts from 105-125 v, 
50/60 cycle ac or dc line or operates from 
self-contained dry batteries. 

Special Features: Internal 5" PM speaker, 
electrical bandspread, noise limiter and 
portable case. 

Last Amateur Net Price: $79.95. 

Current Used Price: $44.00. 


Hallicrafters SX-73 



1952 


Frequency Coverage: .54 to 54.0 me; (1) ,,, u 
.54 to 1.27 me. (2) 1.27 to 3,0 me. (3) 

3.0 to 7.0 me. (4) 7.0 to 13.8 me. (5)13.8 # 

to 29,7 me. (6) 29.7 to 54.0 me. 

Specifications: 17 tubes plus voltage regu¬ 
lator and rectifier; 50-200 ohm balanced or 
unbalanced antenna input; 455 kc and 6.0 
me if; sensitivity of less than 2 microvolts 
for Kb db S/N ratio; selectivity adjustable 
from 14.0 kc a! 6 db down and 34.0 kc at 
60 db down to .4 kc at 6 db down and 6.0 
kc at 60 db down; 2 watts audio output into 
500 ohm load for 2 microvolt rf input, draws 
120 watts from 95/105/117/130/190/210/ 
234/260 volt, 50/60 cycle ac line. 

Special Features: Provision for 6 crystal 
controlled channels, provision for external 
BFO, if amplifier output jack, crystal fil¬ 
ter, adjustable selectivity, dual conversion 
If system, noise limiter, antenna trimmer, 
S-Meter and audio amplifier input jack. 
Dimensions: 19" x 10 15/32" x 18 1/2" deep. 
Weight: 58 pounds. 

Remarks: Military type R-274/FRR. 

Last Amateur Net Price: $975.00. 

Current Used Price: $400.00, 
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Hallicrafters S-76 & U 



1050-1955 

Frequency Coverage: .538 to i. 58 and 

1.72 to 34.0 me in 4 tends. 

Specifications: 9 lutes plus voltage regu¬ 
lator and rectifier; 300 ohm balanced or 
unbalanced antenna input; 50 and 1650 kc 
if; 3.2 or 500 ohm audio output; S-76 draws 
77 watts from 105-125 v, 50/60 cycle ac 
line; S-76U draws 77 watts from 115-250 
v, 25 to 60 cycle ac line. 

Special Features: Calibrated electrical 
tendspread, dual conversion if system, ad¬ 
justable selectivity, S-Meter/ tone control, 
noise limiter, phono jack and external 
power/accessory socket. 

Dimensions; 18 i/2'x 8 7/8” x § 1/2” deep. 
Last Amateur Net Price: $149.95. 

Current Used Price: $99.00. 


Hallicrafters S-77 & A 



1950-1955 


Frequency Coverage: . 54 to 44.0 me; (1) 
.54 to 1.68 me. (2) 1.68 to 5.4 me. (3) 

5. 3 to 15. 5 me. <4) 15. 5 to 44.0 me. 
Specifications: 7 tubes plus rectifier; 50- 
600 ohm ha lanced or unbalanced antenna in¬ 
put; 455 kc R; draws 40 watts from 105-125 
v, 50/60 cycle ac or de line. 

Special Features: Internal speaker, elec¬ 
trical bandspread, noise limiter and tone 
control. 

Accessories: Ballast tube- for 210-250 v 
power line. 

Last Amateur Net Price: $89.95. 

Currest Used Price: $55.00. 


Hallicrafters S-85 & U 



1955-1959 

Frequency Coverage: .538 to 34.0 me; ( 1 ) 
.538 to 1.6 me. (2) 1.55 to 4.6 me. (3) 4.6 
to 13.0 me. ( 4 ) 12.0 to 34.0 me. 
Specifications: 7 tubes plus rectifier; 52- 
600 ohm balanced or unbalanced antenna in¬ 
put; 455 kc if; S-85 draw’s 75 watts from 105- 
125 v, 50 W eyrie ac line; s-85U draws 75 
watts from 100-250 v, 25 to 60 cycle ac line. 
Special Features: Calibrated electrical band- 
spread. Internal 5 “ PM speaker, noise limi¬ 
ter and tone control. 

Dimensions: 18 1/2” x 9” x 10 5/8" deep. 
Weight: 27 1/2 pounds. 

Remarks: Replaced S-40B. 

List Amateur Net Price: $119.95. 

Current Used Price: $82.00. . 


Hallicrafters S~86 

1955-1959 


Frequency Coverage: .538 to 34.0 me; (1) 

. 538 to 1.8 me. {21 1.55 to 4.6 me. {3) 4.6 
to 13.0 me. (4) 12.0 to 34.0 me. 
Specifications: 7 tubes plus rectifier; 52- 
600 ohm balanced or unbalanced antenna in¬ 
put; 455 kc if; draws 40 watts from 105-125 
v, 50/60 cycle ac or dc line. 

Special Features: Internal 5” PM speaker, 
calibrated electrical bandspread, tone corse- 
trol and noise limiter. 

Dimensions: 18 1/2’* x 9” x 10 5/8” deep. 
Remarks: Replaced S-77A. 

Last Amateur Net Price: $119.95. 

Current Used Price: $78.00. 


Hallicrafters SX-88 & U 



1954-1955 

Frequency Coverage: .535 to 33,0 me; (1) 
.535 to 1.7 me, (2) 1.69 to 3.0 me. (3)2. 98 
to 5.5 me. (4) 5.4 to 10.0 me. (5) 9.8 to 
18.3 me. (6) 17.8 to 33.0 me. 

Specifications: 17 tubes plus current regula¬ 
tor, voltage regulator and rectifier; 50-600 
ohm balanced or unbalanced antenna input; 50 
and 1550 kt j£o» tend 2, 50 and 2075 kc if 
on all other tends; sensitivity of 1.0 to 1.5 
microvolts lor ,5 watts audio output and 1.5 
to 2.0 microvolts for 10 db S/N ratio on ail 
except broadcast band; selectivity adjustable 
between .25 and 10 kc at 6 db down and 1.0 
to 24. 0 kc at CO db down; 10 watts audio out¬ 
put into 3.2, 8 or 500 ohm load; SX-88 draws 
138 watts from 105-125 v, 50/60 cycle ac 
line; SX-88U draws 138 watts from 100-250 
v, 25 to 60 cycle ac line. 

Special Features: Calibrated electrical band* 
spread, dual conversion if system, adjust¬ 
able selectivity, crystal calibrator, antenna 
trimmer, amplified and delayed AVC, phono 
input jack, IF output jack, tone control, $- 
Meter, noise limiter and accessory/external 
power socket. 

Dimensions: 19” % g 3/4" rack panel, cab¬ 
inet supplied. 

Last Amateur Net Price: $595.00, 

Current Used Price: $310.00. 


Hallicrafters S-96 



1855-1956 

Frequency Coverage: .538 to 1,58 me and 

1.72 to 34,0 me; (t) .538 to 1.58 me. (2) 

1.72 to 4.9 me. (3)4.6 to 13.0 me, (4) 

12.0 to 34.0 me. 

Specifications: 10 tubes plus voltage regu¬ 
lator and rectifier; 300 ohm balanced or un¬ 
balanced antenna input; 50. 5 and 1650 if; 
selectivity adjustable between . 5 and 570 kc 
at 6 db down and 5,0 and 20.0 kc at 60 db 
clown; 3.2 or 500 ohm audio output; draws 
80 watts from 105-125 v, 50/60 cycle ac 
line. 

Special Features; Calibrated electrical 


handspread, dual conversion If system with 
selectable sideband, phono input jack, S~ 
Meter, noise limiter, tone control and ac¬ 
cessory /external power socket. 

Dimensions: 18 1/2” x 8 7/8” x IV* deep. 
Weight: 34 1/2 pounds. 

List Amateur Net Price: $249.95. 

Current Used Price: $169.00. 


Hallicrafters SX-99 & U 



1955-1959 


Frequency Coverage: .538 to 34.0 rnc; (!) 
.538 to 1.6 me. (2) 1.55 to 4.6 me. (3) 4.6 
to 13.0 me. (4) 12.0 to 34.0 me. 
Specifications: 7 tubes plus rectifier; 52- «'• 
600 ohm antenna input; 455 kc R, 3.2 dr 500 
ohm audio output; SX-99 draws 75 watts from 
105-125 v, 50/60 cycle ac line; SX-99U 
draws 75 watts from 100-250 v, 25 to 60 
cycle ac line. 

Special Features: Calibrated electrical 
bandspread, antenna trimmer, crystal fil¬ 
ter, S-Meter, noise limiter and tone con¬ 
trol. 

Dimensions: 18 3/4” x 9" x 10 3/4” deep. 
Weight: 28 1/4 pounds. 

Last Amateur Net Price: $149.95. 

Current Used Price: $109.00. 


Hallicrafters SX-100 



1956-Still Marketed 


Frequency Coverage: .538 to 34.0 me; (l) 
.538 to 1.58 me. (2) 1.72 to 4.9 me, (3) 

4.6 to 13.0 me. (4) 12.0 to 34.0 me. 
Specifications; 12 tubes plus voltage regu¬ 
lator and rectifier; 300 ohms balanced or 
unbalanced antenna input; 50.5 and 1650 kc 
if; adjustable selectivity of from 0. 5 to 5.0 
kc at 6 db down and from 5.0 to 20.0 kc at 
60 db down; 3.2 or 500 ohm audio output; 
draws 88 watts from 105-125 v, 50/60cycle 
ac line. 

Special Features: Calibrated electrical band- 
spread, dual conversion if system with se¬ 
lectable side tend, adjustable selectivity, 
antenna trimmer, notch filter, crystal cali¬ 
brator, 55B AVC time constant, S-Meter, 
phono input jack, noise limiter and acces¬ 
sory /external power supply jack. 
Dimensions: 18 1/2” x 8 7/8" x 11” deep. 
Weight: 34 1/2 pounds. 

Last Amateur Net Price; $325.00. 

Current Used Price; $200,00, 


Hallicrafters SX-I0I & A 
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SX-lOl: 1957-1958. Sx-lOlA: 2 959-StiIi 
Marketed, 

Frequency Coverage: Cl) 3.5 to 4.0 me. 

(2) 7.0 to 7.3 me. (3) 14.0 to 14,4 me. (4) 
21.0 to 21.5 me. (5) 28.0 to 30 0 me. (6) 
10,0 me* WWV. (7) 2 & 6M converter input, 
30. 5 to 34.5 me. 

Specifications; 13 tubes plus voltage regu¬ 
lator and rectifier; 50-70 ohm ha tin red or 
unbalanced antenna input; 50.75 and 1650 
kc if; sensitivity of 1 microvolt for 10 db 
S/SHhitio except for converter band which 
is 4 microvolts; selectivity of .5, 1, 2, 3 
and 5 kc at 6 db down; 3, 2 or 500 ohm audio 
output; draws 115 watts from 105-125 v, 
50/00 cycle ae line. 

Special Features: Dual conversion if system 
with selectable sideband, product detector 
for CW/SSB reception, notch filter, crystal 
calibrator, adjustable AVC time constant, 
tone control, S-Meter, antenna trimmer, 
noise limiter, internal heating element and 
accessory socket. 

Dimensions: 20" x 10 l/2" x 16" deep. 
Weight: 70 pounds. 

Remarks: SX-101 had 160M coverage with 
no VHF converter input. 

Last Amateur Net Price: SX-101.$395. 

SX-101 A.., $445. 
Current Used Price: SX-101.....$239- 

SX-I01 A,........ 279. 00 and up. 


Hallicrafters S-102 



1956-1957 


Frequency Coverage: 143 to 149 me. 
Specifications: 7 tubes plus selenium rec¬ 
tifier; 300 ohm balanced or unbalanced an¬ 
tenna input; 10.7 me if; draws 40 watts from 
105-125 v, 50/60 cycle ac or dc line. 

Special Features: Internal 5" PM speaker, 
standby switch with external contacts and 
noise limiter. 

Dimensions: 13"’ x 7 1/2" x 8 3/4" deep. 
Weight: 13 pounds. 

Last Amateur Net Price: $59.95. 

Current Used Price: $37. 50. 


Hallicrafters S-106 

1956-1957 

Frequency; 50,0 to 54.0 me. 

Specifications: 7 tubes plus selenium rec¬ 
tifier; 300 ohm balanced or unbalanced an¬ 
tenna input; 10.7 rnc if; draws 40 watts from 
105-125 v, 50/60 cycle ac or dc line. 

Special Features: Internal 5” PM speaker, 
standby switch with external contacts and 
noise limiter. 

Dimensions: 13" x 7 1/2" x 8 3/4" deep. 
Weight: 10 5/8 pounds. 

Last Amateur Net Price: $59.95. 

Current Used Price: $35.00. 


Hallicrafters S-107 



1958 

Frequency Coverage: . 54 to 1.63, 2.51 to 
31.0 and 48.0 to 54.0 me; (1) .54 to 1.63 me. 
(2) 2. 5 to 6.3 me. (3) 6.3 to 16.0 me. (4) 
14.0 to 31.0 me. (5) 48.0 to 54.5 me. 
Specifications: 7 tubes plus rectifier; 52- 
600 ohm tea lanced or unbalanced antenna in¬ 
put; 455 kc if. draws 50 watts from 105-125 
v, 50/60 cycle ac line. 

Special Features: Internal 4" x 6” speaker, 
electrical bandspread, noise limiter and 
external audio amplifier jack. 

Remarks: Replaced S-53. 

Last Amateur Net Price: $94.95. 

Current Used Price: $72.00. 


Hallicrafters S-108 



1959-Still Marketed, 

Frequency Coverage: .538 to 34.0 me; Cl) 

.538 to 1.6 me. (2) 1.55 to 4.6 me, (3) 4.6 
to 13.0 me. 12.0 to 34.0 me. 

Specifications: 7 tubes plus rectifier; 52- 
600 ohm balanced or unbalanced antenna in¬ 
put; 455 kc if; draws 75 wails from 105-125 
v, 50/60 cycle ac line. 

Special Features; Internal 5" PM speaker, 
calibrated electrical bandspreud, noise lim¬ 
iter and tone control. 

Dimensions: 18 3/4" * 8" x 10 1/4" deep. 
Weight: 28 1/4 pounds. 

Last Amateur Net Price: $139.95. 

Current Used Price: $109.00. 


Hallicrafters SX-110 



1959-Still Marketed. 


Frequency Coverage: .538 to 34.0 me; (l) 
.538 to 1.6 me. (2) 1.55 to 4,6 me. (3) 4.6 
to 13.0 me. (4) 12,0 to 34.0 me. 
Specifications: 7 tubes plus rectifier; 52- 
600 ohm balanced or unbalanced antenna 
input; 455 kc i/^ 3.2 or 500 ohm audio out¬ 
put; draws 75 watts from 105-125 v, 50/60 
cycle ac line. 

Special Features: Calibrated electrical 
bandspread, crystal filter, S-Meter, tone 
control, noise limiter and antenna trimmer. 
Dimensions: 18 3/4" x 8" x 10 1/4" deep. 
Weight: 28 1/4 pounds. 

Remarks: refined version of S-108, less 
speaker. 

Last Amateur Net Price: $189.95. 

Current Used Price: $125.00. 

Hallicrafters SV-||f 



.. *# 


1959-Still Marketed. 

Frequency Coverage: (1) 3.5 to 4.0 me. (2) 
7.0 to 7.3 me. (3) 14.0 to 14,4 me, ( 4 ) 21,0 
to 21.5 me. (5) 28.0 to 29,7 me. (6) 10.0 
me WWV. 

Specifications: 12 tubes plus voltage regu¬ 
lator and rectifier; 50-70 ohms unbalanced 
antenna input, 50.75 and 1650 kc if; sensi¬ 
tivity of less than 1.0 microvolt for 10 db 
S/H ratio, adjustable selectivity of from 0.5 
to 5.0 kc at 6 db down; 3.2 or 500 ohm aud¬ 
io output; draws 83 watts from 105-125 v, 

50 60 cycle* ac line. 

Special Features: Dual conversion if system 
with selectable sideband, product detector 
for CW/SSB reception, notch filter, calibra¬ 
tion oscillator, antenna trimmer, voltage 
regulated oscillator supply, S-Meter, noise 
limiter and receiving muting terminals. 
Dimensions: 18 11/16" x 8 13/16" x 10 3/16" 
deep. 

Weight: 35 3/4 pounds. 

Last Amateur Net Price: $279.50. 

Current Used Price: $200.00. 


Hallicrafters SX-115 



1961-Still Marketed. 


Frequency Coverage: {!) 3.5 to 4.0 me. (2) 
7.0 to 7.5 me. (3) 9.6 to 10.1 me, uneati- 
brated. (4) 14.0 to 14.5 me. (5) 21,0 to 
21.5 me. (6) 28.0 to 28.5 me. (7) 28.5 to 
29.0 me. (8) 29.5 to 30.0 me. 

Specifications: 17 tubes plus voltage regu¬ 
lator and 5 silicon diodes; 50-70 ohm un¬ 
balanced antenna input; 50.75 and 1005 kc 
fixed and 6.505 to 6.005 me variable if; 
sensitivity on AM of 1.0 microvolt for 10 
db S/N ratio; sensitivity on SSB/CW of less 
than 0.5 inicrovoh; selectivity variable in 
5 steps from . 5 to 5 kc at 6 db down; audio 
output of 1.5 watts into 3.2 or 500 ohm load; 
draws 85 watts from 105-125 v, 50/60 cycle 
ac line. 

Special Features: Triple conversion if sys¬ 
tem with selectable sideband, product de¬ 
tector for CW/SSB reception, crystal con¬ 
trolled 1st and 3rd conversion oscillators, 
crystal calibrator, if-type noise limiter for 
CW/SSB and series type noise limiter for 
AM reception, amplified dual loop AVC with 
fast attack and slow* release time constant, 
internal heating element, band gain equal¬ 
ization, inverse feedback audio system, an¬ 
tenna trimmer, S-Meter and accessory soc¬ 
ket. 

Dimensions: 16" x 10 1/2" x 16" deep. 
Weight: 44 pounds. 

Last Amateur Net Price: $595.00. 

Current Used Price: $480.00. 


Hallicrafters S-l 18 



1961-Still Marketed. 


Frequency Coverage: 185 to 420 kc and 
.495 to 31.0 me; (l) 185 to 420 kc, (2).490 
to 1.62 me. (3) 1.6 to 4.95 me. (4) 4,85 

to 15.0 me. (5) 14.8 to 31.0 me. 
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Specifications: 5 tubes plus 2 silicon rec¬ 
tifiers; loopstick plus external antenna on 
bands 1 and 2; 50-75 ohm ha lanced or un¬ 
balanced antenna input for all other bands; 
455 kc it; operates from 115 v, 50/60 cycle 
at line. 

Special Features: Internal speaker, elec¬ 
trical bandspread, phono input and audio 
output jacks, noise limiter and accessory/ 
external power supply socket. , 

Dimensions: 14 1/2“ x 5 11/16“ x 8 1/2“ 
deep. 

Shipping Weight: 19 pounds. 

Last Amateur Met Price: $99.95, 

Current Used Price: Not priced. 


Hallicrafters S-l 19 & K 



1961-Still Marketed. 


Frequency Coverage: (1) . 535 to 1.64 me. 
{2} 2.9 to 5.5 me. {%) 5.7 to 16.4 me. 
Specifications: 3 tubes plus 1 diode and se¬ 
lenium rectifier; ferrite rod antenna for 
band 1 and unbalanced antenna input for all 
other bands; 455 kc if; draws 18 watts from 
105-125 v, 50/60 cycle ac Line. 

Special Features; Internal PM speaker. 
Dimensions: 10 1/2“ x 5“ x 7 1/2“ deep. 
Weight: 7 1/2 pounds. 

Remarks: Available wired ami tested or in 
kit form. 

Last Amateur Net Price: 

S-l 19 Wired Receiver...._$49.95. 

S-l 19K Kit receiver.$39.95. 

Current Used Price: $35.00. 

Hallicrafters S-l20 



1960-Still Marketed, 


Frequency Coverage: .54 to 31.0 me; (1) 

.54 to 1.55 me. (2) 1.55 to 4.4 me. (3) 

4.4 to 11.0 me. (4) 11.0 to 31.0 me. 
Specifications: 4 tubes plus rectifier; 50- 
600 ohm unbalanced antenna Input plus 
loops tick on band 1 and 45” collapsable 
whip on all other bands; 455 kc if; draws 
30 watts from 105-125 v, 50/80 cycle ac 
or dc line. 

Special Features: Internal 5” PM speaker 
and electrical bandspread. 

Dimensions: 13 1/2” x 5 7/8” x S 3/4” deep. 
Weight: 10 1/4 pounds. 

Last Amateur Net Price: $69.95. 

Current Used Price: $50.00. 


Hallicrafters SX-140 & K 



1961-Still Marketed. 

Frequency Coverage: (1) 3.5 to 4.0 me. 

(2) 7.0 to 7.3 me. (3) 14.0 to 14.4 me. 

(4) 21.0 to 21,5 me. (5) 28.0 to 29.9 me. 
(6) 50.0 to 50.4 me. 

Specifications: 5 tubes plus 2 silicon di¬ 
odes; 50-75 ohm unbalanced antenna input; 
1650 kc if; 3.2 ohm audio output, draws 
47 watts from 105-125 v, 50/60 cycle ac 
line. 

Special Features: Antenna trimmer, am¬ 
plified S-Meter, calibration oscillator, re¬ 
generative if system and auxiDiary switch¬ 
ing terminals. 

Dimensions: 13 3/8” x 7 3/16” x 8 1/4” 
deep. 

Weight: 13 1/2 pounds. 

Remarks; Available wired and tested Or 
in kit form. 

Last Amateur Net Price: 

SX-140 Wired Receiver.$124.95. 

SX-140K Kit Receiver....... $104.95, 

Cur rent Used Price: $92.00. 


Hammarlund HQ-IOOA 



1961-Still Marketed. 

Frequency Coverage: .54 to 30.0 mC; (1) 

.54 to 1.6 me. (2) 1.6 to 4.0 me. (3) 4.0 
to 10.0 me. (4) 10.0 to 30.0 me. 
Specifications: 8 tubes plus regulator and 
rectifier; 50-600 ohm balanced or unbalan¬ 
ced antenna input; 3.2 ohm audio output to 
external speaker; 455 kc IF selectivity of 
6,0 kc at 6 db down and 30 kc at 60 dbdown 
with Q-Multiplier off; operates from 105- 
125 v, 60 cycle ac line. 

Special Features: Calibrated electrical band- 
spread; Telechron clock timer in ”AC” model; 
variable response audio system; antenna 
trimmer; Q-Multipller; noise limiter; S- 
Meter and receive-standby switch. 
Accessories: 

S-100 Speaker. 

XC-100 Crystal Calibrator. 

Dimensions: 9 7/16” x 16 1/4” x 9 1/8” deep. 


Shipping Weight: 33 pounds*. 

Last Amateur Net Price: 

HQ-100A Receiver ..$189.00. 

HQ-100AC Receiver...$109.00. 

S-100 Speaker.. .$14.95. 

XC-100 Crystal Calibrator....... $15.95. 

Current Used Price: 

HQ-100 A Receiver.. .$145.00. 

HQ-100AC Receiver......._$150.00. 


S-100 Speaker.................. $10.00. 


Hammarlund HQ-100 & C 



1956-1961 


Frequency Coverage: .54 to 30.0 me; (1) 
.54 to 1.6 me. (2) 1.8 to 4 me. (3) 4.0to 
10,0 me. (4) 10.0 to 30.0 me. 


Specifications: 8 tubes plus regulator and 
rectifier; 50-600 ohm balanced or unbalanc¬ 
ed antenna input; 455 kc U; selectivity of 
6.0 kc at 6 db down and 30 kc at 60 db down 
with Q-Multiplier off; 3.2 ohm audio output 
to external speaker; operates from 105-125 
v, €0 cycle ac line. 

Special features: Calibrated electrical hand- 
spread; Telechron clock timer in ”C” model, 
variable response audio system; antenna 
trimmer; Q-Multiplier; noise limiter, S* 
Meter and receive-standby switch. 
Accessories: S-100 Speaker, 

XC-455 Crystal Controlled BFO. 

Dimensions: 9 7 16" x 16 i/4” x 9 1/8” dee©. 
Shipping Weight: 31 pounds. 

Last Amateur Net Price: 

HQ-100 Receiver... — ..$189*00, 

HQ-100C Receiver ..$199.00. 

S-100 Speaker..*.. $14.95. 

XC-455 Crystal Controlled BFO_$15.95. 

Current Used Price; 

HQ-100 Receiver...$130.00. 

HQ-100C Receiver......... .$135.00. 

S-100 Speaker. .. $10.00. 

Hammarlund HQ-110 & A 



HQ-U0: 1958-1962. 

HQ-110A: 1962-Still Marketed. 


NOTE: The later model HQ-1I0A contained 
minor mechanical and electrical improve¬ 
ments, accessory socket for preamp or con¬ 
verter applications, 2 meter dial calibration 
for use with external converter and separ¬ 
ate 6 meter antenna input. These changes 
do not warrant separate description. 
Frequency Coverage: (1) 1.8 to 2.0 me. (2) 
3.5 to 4.0 me. (3) 7.0 to 7.3 me. (4) 14.0 
to 14.4 me. (5) 21.0 to 21.6 me. (6) 28.0 
to 30.0 me. (?) 50.0 to 50.4 me. 
Specifications: 10 tubes plus regulator and 
rectifier; 455 and 3045 kc if frequencies; 
sensitivity of 1.5 microvolts for 10 db S/N 
ratio; selectivity of 9.7 kc at 6 db down 
with Q-Multiplier off; 1 watt audio output 
into 3.2 ohm external speaker; draws 80 
watts from 105-125 v, 50/60 cycle ac line. 
Special Features: Dual conversion superhet 
on frequencies above 7.0 me; crystal con¬ 
trolled 2nd conversion oscillator; crystal 
calibrator with front panel corrector; Q- 
Multiplier; separate product detector for CW 
SSB reception; variable response audio sys¬ 
tem; antenna trimmer; noise limiter; op¬ 
tional Telechron tinier; S-Meter; receive- 
standby switch. 

Accessories: S-100 Speaker. 

Dimensions: 9 7/8” x 16 1/4” x 9 1/8” deep. 
Shipping Weight: 30 pounds. 

Last Amateur Net Price: 

HQ-110 Receiver.$249.00, 

HQ-HOC Receiver with Telechron timer 

$250.00. 

HQ-110A Receiver.. .$249.00. 

HQ-100A Rcvt. with Telechon timer 

$259.00. 

Current Used Price: 

HQ-100 Receiver.....$190.00, 
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HQ-110C Receiver ..$105.00. 

HQ-llOA Receiver.1 $200.00. 

HQ-llOA Receiver with Telechron timer 

$205.00. 

Hammarlund HQ-I29X 

1940-1950 

Frequency Coverage: . 54 to 31.0 me; (l) 

.54 to 1.32 me. (2) 1.32 to 3.2 me. (3) 3.2 
to 5.7 me. (4) 5.7 to 10.0 me. (5) 10.0 to 
18.0 me. (6) 18.0 to 31.0 me. 

Specifications: 9 tubes plus regulator and 
rectifier; balanced or unbalanced antenna 
input; 455 kc if; adjustable selectivity from 
less than 1.0 to 10.0 kc at 6 db down; audio 
output of 3 watts into external 6 ohm load; 
operates from 105-125 v, 50/60 cycle ac 
line. 

Special Features: Calibrated electrical 
bandspread; crystal filter with adjustable 
selectivity; noise limiter; S-Meter; antenna 
trimmer and receive-standby switch. 

Last Amateur Net Price: $177.30, 

Current Used Price; $129.00. 


Hammarlund HQ-I40X & XA 



HQ-140X; 1953-1955. 

HQ-140XA: 1955-1958. 

NOTE: The later model HQ-140XA contain¬ 
ed minor mechanical and electrical improve¬ 
ments. These changes do not warrant sep¬ 
arate description. 

Frequency Coverage: .54 to 31.0 me; (1) 

.54 to 1.32 me. (2) 1.32 to 3.2 me. (3) 3.2 
to 5. 7 me. (4) 5.7 to 10.0 me. (5) 10.0 to 
18.0 me. (6) 18.0 to 31.0 me. 

Specifications: 9 tubes plus regulator and 
rectifier; antenna input of 100 ohms, bal¬ 
anced or unbalanced; 455 kc if; 2 watts audio 
output into external 6 ohm speaker; operates 
from 105-125 v, 50/60 cycle ac supply. 
Special Features: Calibrated electrical 
bandspread; crystal filter with adjustable 
selectivity; S-Meter; noise limiter; antenna 
trimmer and receive standby switch. 
Accessories: XC-100 Crystal Calibrator. 

Last Amateur Net Price: 

HQ-140X...$264.50. 

HQ-140XA. .$249.00. 

Current Used Price: 

HQ-140X. $155.00. 

HQ-140XA,..$165.00. 


Hammarlund HQ-145, C & X 



HQ-145: 1958-1961 
HQ-145X: 1961-Still Marketed 
NOTE: The HQ-145X model includes pro¬ 
visions for 1 crystal controlled channel 
within the tuning range of the receiver. 
Frequency Coverage: .54 to 30.0 me. (1) 
.54 to 1.6 me. {2} 1.6 to 4.0 me. (3) 4.0 
to 10.0 me. (4) 10.0 to 30.0 me. 
Specifications: 9 tubes plus regulator and 
rectifier; balanced or unbalanced antenna 
input; 455 and 3035 kc if; sensitivity of 1.75 
microvolts for 10 db S/N ratio; selectivity 
adjustable from between . 5 and 10 kc at 6 
db down; audio output of 1 watt into external 
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3.2 ohm speaker, operates from 105-125 v, 
50/60 cycle ac line. 

Special Features: Double conversion super- 
het above 10.0 me; crystal filter with ad¬ 
justable selectivity; crystal controlled 1st 

conversion oscillator; notch filter; S-Meter; 
noise limiter; variable response audio sys¬ 
tem; calibrated electrical bandspread; Tele- 
thron clock timer optional in*'C* model; rec¬ 
eive-standby switch. 

Accessories: S-200 Speaker. 

XC-100P Crystal Calibrator. 

Dimensions: 10 1/2"x I9”x 13” deep. 
Shipping Weight: 42 pounds. 


Last Amateur Net Price: 

HQ-145 Receiver.....$269.00. 

HQ-145C Receiver with Telechron Timer 

$279.00. 

11Q-145X Receiver.$269.00. 

S-200 Speaker.$19.95. 

XC-100P Xtal Calibrator.$15.95. 

Current Used Price: 

HQ-145 Receiver..$198.00. 

HQ-145C Receiver.....3202.00. 

HQ-145X Receiver..3205.00. 

S-.20G Speaker.. 310. 00. 


Hammarlund HQ-150 



1955-1958 

Frequency Coverage: .54 to 31.0 me; (1) 
.54 to 1.32 me. (2) 1.32 to 3.2 me. (3) 

3.2 to 5.7 me. (4) 5.7 to 10.0 me. (5) 10.0 
to 18.0 me. (6) 18.0 to 31.0 rac. 
Specifications: ll tubes plus regulator and 
rectifier; 50-300 ohm, baLanced or unbal¬ 
anced antenna input; 455 kc if; audio out¬ 
put of 2 watts into external 6 ohm speaker; 
operates from 105-125 v, 50/60 cycle ac 
line. 

Special Features: Calibrated electrical 
bandspread; crystal filter; Q-Multiplier; 
crystal calibrator; S-Meter; noise limiter 
and receive-standby switch. 

Last Amateur Net Price: $294.00. 

Current Used Price: $189.00. 


Hammarlund HQ-160 



1958-1960 


Frequency Coverage: . 54 to 31.0 me; (1) 
.54 to 1.32 me. (2) 1.32 to 3.2 me. (3) 

3.2 to 5.7 me. (4) 5. 7 to 10.0 me. (5) 10.0 
to 18.0 me. (6) 18.0 to 31.0 me. 
Specifications: 11 tubes plus regulator and 
rectifier; 75 ohm, balanced or unbalanced, 
antenna input; 455 and 3035 kc if; selecti¬ 
vity of 3.7 kc at 6 db down with Q-Multi¬ 
plier off; audio output of 1 watt into exter¬ 
nal 3.2 ohm speaker; draws 100 watts from 
105-125 v, 50/60 cycle ac line. 

Special Features: Calibrated electrical 
bandspread; double conversion superhet 
above 10.0 me; notch filter; Q-Mulfiplier; 
product detector for CW/SSB reception; if 
output jack; crystal controlled 1st conver¬ 
sion oscillator; crystal calibrator with front 
panel corrector; antenna trimmer; S-Meter; 
noise limiter and receive-standby switch. 
Last Amateur Net Price: $379.00. 

Current Used Price: $265.00. 


Hammarlund HQ-170 



1958-Still Marketed 


Frequency Coverage: (1) 1.8 to 2.0 me. 

(2) 3.5 to 4.0 rac. (3) 7.0 to 7.3 me. (4) 
14.0 to 14.4 me; (5) 21.0 to 21.6 me. (6) 
28.0 to 30.0 me. (7) 50.0 to 54.0 me. 
Specifications: 15 tubes plus regulator and 
rectifier; 100 ohm balanced or unbalanced 
antenna input; if frequencies of 60, 455 and 
3035 kc; 1 watt audio output into external 

3.2 ohm speaker; sensitivity of 1.5 micro¬ 
volt for 10 db S/N ratio; selectivity ad¬ 
justable from .5 to 6.0 kc; draws 120 watts 
from 105-125 v, 50/60 cycle ac line. 
Special Features: Double conversion super¬ 
het on 160 and 80 meters, triple conver¬ 
sion on all other bands; adjustable select¬ 
ivity with selectable sideband; vernier tun¬ 
ing; separate product detector for CW/SSB 
reception, S-Meter with amplifier stage; 
delayed AGC with adjustable time constant; 
slot filter; crystal calibrator with front 
panel corrector; antenna trimmer; variable 
response audio system; receive-standby 
switch with muting provisions. 

Accessories: S-200 Speaker. 

Dimensions: 10 1/2” x 19” x 13" deep. 


Shipping Weight: 45 pounds. 

Last Amateur Net Price: 

HQ-170 Receiver.$359.00. 

HQ-170C Receiver with Telechron timer 

$369.00. 

S-200 Speaker.$ 19.95. 

Currcmt Used Price: 

HQ-170 Receiver.....$265.00. 

HQ-170C Receiver...$275.00. 

S-200 Speaker...$ 10.00. 

Hammarlund HQ-180 


Hammarlund HQ-180 



I960-Still Marketed 


Frequency Coverage: . 54 to 30 me in 6 
bands; bandspread calibration on 80, 40, 20, 
15 and 10 meter amateur bands. 
Specifications: 16 tubes plus regulator and 
rectifier; 72 ohm balanced or unbalanced 
antenna input; if frequencies of 60, 455 and 
3035 kc; sensitivity of 1.5 microvolts for 
10 db S/N ratio; selectivity of 1, 2 and 3 kc 
in LSB abd USB positions and 5, 2 , 4 and 6 
kc in BOTH position; audio output of 1 watt 
into external 3.2 ohm speaker; operates 
from 105-125 v, 50 60 cycle ac line. 

Special Features: Double* conversion super¬ 
het from . 54 to 7.8 me and triple conversion 
superhet from 7.8 to 30.0 me; if system 
combines high frequency crystaTfilter and 
60 kc LC filter to provide adjustable select¬ 
ivity and selectable sideband reception; se¬ 
parate product detector for CW/SSB recept- 
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ion; crystal controlled first converter os¬ 
cillator; delayed AGC; S-Meter with imp* 
idler stage; slot filter; crystal calibrator 
with front panel corrector; adjustable noise 
limiter; antenna trimmer; adjustable AGC; 
variable response audio system; receive- 
standby switch with muting provisions. 
Accessaries: $-200 Speaker. 

Dimensions: 10 i/2" % 19" x 13" deep. 
Shipping Weight: 45 pounds. 

Last Amateur Net Price: 

JIQ-180 Receiver. ..$429. 00. 

HQ-180 Receiver with Telechron timer 

$439.00. 

S-200 Speaker..$ 19.95. 

Current Used Price: 

HQ-180 Receiver.$325.00. 

HQ-180C Recc ?.Vr... ... $ 330 . 00 . 

Hammarlund PRO-310 

1955-? 

Frequency Coverage: .55 to 35.52 me; 

(1) ,55 to 1.11 me. (2) 1.10 to 2.22 me. 

(3) 2.20 to 4.44 me. (4) 4.40 to 8.88 me. 

(5) 8.80 to 17.76 me. (6) 17.60 to 35.52 
me. 

Specifications: 10 tubes plus regulator and 
2 rectifiers; 52 and 1802 kc if frequencies; 
adjustable selectivity ranging from . 3 kc 
to 4.0 kc at 6 db down to 3.8 to 13.2 kcat 
60 db down. 

Special Features: Differential tuning band- 
spread system; noise limiter; S-Meter; 
dual conversion above 2.2 me; antenna trim¬ 
mer; BFO buffer stage; provisions for opt¬ 
ional crystal calibrator and receive stand¬ 
by switch. 

Dimensions: 9" x 17 7/8" x 15 1/2" deep. 
Weight: 65 pounds. 

Last Amateur Net Price: $595.00. 

Current Used Price: $275.00. 


Hammarlund SP-4Q0X & SX 

1946-1950 

Frequency Coverage: 

SP-400-X..... . 54 to 30 me; (1) . 54 to 
1.24 me. (2) 1.24 to 2.86 me. (3) 2.85 to 
6.3 me. (4) 6.3 to 14.0 me. (5) 13.4 ten 
30.0 me. 

SP-400-SX..... 1.25 to 40.0 me; (1) 1.25 
to 2.5 me. (2) 2.5 to 5.0 me. (3) 5.0 to 
10.0 me. (4) 10.0 to 20.0 me. (5) 20.0 to 
40.0 me. 

Specifications: 16 tubes plus 2 rectifiers; 
antenna input of 100 ohms balanced or un¬ 
balanced; 455 kc if^ 500 ohm audio output 
to external speaker; draws 180 watts from 
105-125 v, 50/60 cycle ac line. 

Special Features: Electrical bandspread; 
external power supply; S-Meter; noise limi¬ 
ter; crystal filter with adjustable select¬ 
ivity; adjustableJLf selectivity; antenna trim¬ 
mer; phono input; recelve-standby switch. 
Last Amateur Net Price: $450.00. 

Current Used Price: $155.00. 

Hammarlund SP-600-JX 



1950-Still Marketed 


Frequency Coverage: .54 to 54.0 me; (1) 
.54 to 1.35 me. (2) 1.35 to 3.45 me. (3) 
3.45 to 7.4 me. (4) 7.4 to 14.8 me. (5) 

14.8 to 29.7 me. (6) 29.7 to 54.0 me. 
Specifications: 18 tubes plus regulator and 
rectifier; 100 ohm balanced antenna input; 
455 and 3955 kc if frequencies; sensitivity 
of better than 2,IT microvolts for 10 dbS/N 
ratio; image rejection of better than 80 db; 
2.5 watts audio output into external 600ohm 


load; draws 130 watts from 95/105/117/130 
190/210/234/260 v, 50/60 cycle ac line. 
Special Features: Double conversion super- 
het above 7.4 me; crystal controlled 2nd 
conversion oscillator; variable and crystal 
controlled first conversion oscillators with 
provisions for 6 crystals; crystal filter 
with adjustable bandwidth of .2, .5, 1.3, 

8.0, and 13.0 kc at 6 db down; S-Meter 
with spring return switch to monitor audio 
output level; noise limiter; ac convenience 
outlet; phono input; if output jack; send-re- 
ceive switch with relay socket. 

Table Model Dimensions: 12 3/4" x 21 3/8" 
x 17 1/8" deep. 

Table Model Weight: 87 1/2 pounds. 

Last Amateur Net Price: $1140.00. 

Current Used Price: Price varies widely. 


Heath AR-I, 2 & 3 


1959-Stili Marketed 

Frequency Coverage: .55 to 32 me; (1) .55 
to 1.6 me. (2) 1.6 to 4.0 me. (3) 4.0 to9.0 
me. (4) 9.0 to 20.0 me. (5) 20.0 to 32.0 me, 
Specifications: 10 transistors plus 6 diodes; 
self contained whip and high impedance un¬ 
balanced antenna input; 455 kc if: sensitiv¬ 
ity of 10 microvolts for 10 db S7« ratio at 
50 mw audio output on broadcast band, 2 
microvolts on all other bands; selectivity 
of 3 kc at 6 db down; 400 mw audio output 
at 10% distortion into 35 ohm speaker or 
low impedance phones; draws 35 ma for 50 
mw audio output from 12 v dc source of 8 
size "C" cells or accessory ac supply. 
Special Features: Self contained speaker, 
self contained whip antenna, calibrated e- 
lectrical bandspread, ceramic filter if sys¬ 
tem, dial light switch, noise limiter,~5- 
Meter and antenna trimmer. 

Accessories: XP-2 117 v ac power supply. 
Dimensions: 12" x 6 7/8" x 10" deep. 


Weight: 17 pounds. 

Last Amateur Net Price: 

GC-1A Receiver Kit.$109.95. 

GC-1A Receiver, wired and tested$193.50. 

XP-2 Power Supply Kit.. $ 9.95. 

Current Used Price: 


GC-1A Receiver, less ac power supply... 

$ 85.00. 

GC-1A Receiver with XP-2 Power Supply 

$ 95.00. 



Heath GR-81 


AR-I 


SIMILAR TO MODEL AR-2, no photograph 
or further information available. 

Current Used Price: $10.00. 


AR-2 

1953-1955 


Frequency Coverage: .55 to 35 me in 4 
bands. 

Specifications: 5 tubes plus rectifier; 455 
kc JL draws 45 watts from 105-125 v, 50/ 
60 cycle ac line. 

Special Features: Self contained speaker, 
calibrated electrical bandspread, and 
noise limiter. 

Dimensions: 11 1/2" x 5 3/4" x 6 3/4" deep. 
Shipping Weight: 12 pounds. 

Last Amateur Net Price: AR-2 Communi¬ 
cations Receiver Kit, less cabinet. .$25.50. 

AR-2 Cabinet...$ 4.50. 

Current Used Price: AR-2 Communications 

Receiver with cabinet.. $15.00. 

Remarks: No photograph available, resem¬ 
bles Model AR-3. 


AR-3 

1955-1961 

Frequency Coverage: . 55 to 30 me; (1) 

.55 to 1.5 me. (2) 1.5 to 4,0 me. (3)4.0 
to 10.0 me. (4) 10.0 to 30.0 me. 
Specifications: 4 tubes plus rectifier; 455 
kc if; draws 40 watts from 105-125 v, 

50/SO cycle ac line. 

Special Features: Self contained speaker, 
calibrated electrical bandspread, and 
noise limiter. 

Dimensions: 11 1/2" x 5 3/4" x 6 3/4" 
deep. 

Shipping Weight: 12 pounds. 

Last Amateur Net Price: AR-3 Commun¬ 
ications Receiver Kit, less cabinet. $29.95. 

AR-3 Cabinet...$ 4.95. 

Current Used Price: AR-3 Communicat¬ 
ions Receiver with cabinet.420.00. 


1961-Still Marketed. 

Frequency Coverage: 140 kc to 18 me. 
Specifications: 2 tubes plus rectifier; long 
and short single wire antenna input; 1 watt 
audio output; draws 30 watts from 117 v, 
50/60 cycle ac line. 

Special Features: Regenerative detector, 
audio and power supply "basic" receiver; 
self contained speaker. 

Dimensions: 10" xT'x 7" deep. 

Weight: 9 3/4 pounds. 

Last Amateur Net Price: 

GR-81 Receiver Kit.$24.95. 

Current Used Price: 

GR-81 Receiver.Not Priced. 


Heath GR-91 


Heath GC-I & GC-IA 





1961— Still Marketed. 

Frequency Coverage: .55 to 30 me; (1).55 
to 1.6 me. (2) 1.6 to 4.0 me. (3) 4.0 to 
10.0 me. (4) 10.0 to 30.0 me. 
Specifications: 4 tubes plus rectifier; 75 
ohm unbalanced and 300 ohm balanced 
antenna input; 455 kc if; draws 30 watts 
from 105-125 v, 50/6?Fcycle ac line. 
Special Features: Electrical bandspread, 
internal speaker, S-Meter, noise limiter 
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and Q'MultlplIer jack, 

Dimensions: 12 1/4" x 5 1/4" x 8 1/4" deep. 
Weight: 9 pounds. 

Last Amateur Net Price: 

GR-91 Receiver Kit.... .$39.95. 

Current Used Price: 

GR-91 Receiver....Not.Priced. 


Heath HR-10 



1961 -Still Marketed. 


Frequency Coverage: (1) 3. 5 to 4.0 me. 

(2) 7.0 to 7.3 me. (3) 14.0 to 14.4 me. 

(4) 2L0 to 21.5 me. (5) 28.0 to 29.9 me. 
Specifications: 6 tubes plus rectifier; 1680 
kc if; requires 105-125 v, 50/60 cycle ac 
power. 

Special Features: Crystal lattice filter, pro¬ 
visions for internal crystal calibrator, S- 
Meter, accessory and muting socket, an¬ 
tenna trimmer and noise limiter. 
Accessories: Model HRA-10-1 100 kc cry¬ 
stal calibrator. 

Shipping Weight: 21 pounds. 

Last Amateur Net Price: 

HR-10 Basic Amateur Receiver Kit..$82.95. 
HRA-10-1 Crystal Calibrator Kit....$ 8.95. 
Current Used Price: 

HR-10 Receiver.Not Priced. 


Heath HR-20 



1962-Still Marketed. 


Frequency Coverage: (1) 3.5 to 4.0 me. 

(2) 7.0 to 7.3 me. (3) 14.0 to 14.35 me. 

(4) 21.0 to 21.5 me. (5) 28.0 to 29.7 me. 
Specifications: 7 tubes plus voltage regu¬ 
lator; 50-75 ohm unbalanced antenna input; 
Sensitivity of less than 1 microvolt for 10 
db S/N ratio; selectivity of 3 kc at 6 db 
down and 10 kc at 60 db down; requires 6 
or 12 v, ac or dc heater supply and draws 
85 to 125 ma from external 275 to 350 v dc 
supply. 

Special Features: 3 me crystal filter, cry¬ 
stal controlled BFO with selectable side¬ 
band, SSB/CW product detector, S-Meter, 
noise limiter and antenna trimmer. 
Accessories: 

AK-6 Mobile Base Mount Kit. 

AK-75" PM Mobile Speaker Kit. 

HP-10 Transistorized Mobile Power Supply 
Kit. 

HP-20 AC Power Supply Kit. 

Dimensions: 

HR-20 Single Sideband Receiver. 

12 1/8" x 6 1/8" x 9 15/16" deep. 

AK-7 Mobile Speaker... 

5" x 5" x 2 1/JT deep. 

HP-10 Mobile Power Supply... 

8" x 7 l/fc" x 0 1/2" deep. 

HP-20 AC Power Supply.... 

9" x 4 3/4" x 6". 

Weight: 

HR-20 Single Sideband Rcvr.... 20 pounds. 

AK-7 Mobile Speaker... .5 pounds. 

HP-10 Mobile Power Supply... .10 pounds. 
HP-20 AC Power Supply.14 pounds. 


Last Amateur Net Price: 

Hit-20 Single Sideband Rcvr .$134.50. 


AK-6 Base Mount Kit.$ 4.95. 

AK-7 Mobile Speaker Kit.$ 5,95. 


HP-10 Mobile Power Supply Kit.. .$ 44.95. 
HP-20 AC Power Supply Kit..$ 24.95. 


Heath MR-1 



1959-Still Marketed. 

Frequency Coverage: (1) 3.5 to 4.0 me. 

(2) 7.0 to 7.3 me. (3) 14.0 to 14.35 me. 

(4) 21.0 to 21.5 me. (5) 28.0 to 29.7 me. 
Specifications: 7 tubes plus voltage* regu¬ 
lator; 52 ohm unbalanced antenna input; 

3.0 me if; sensitivity of less than 1 micro¬ 
volt for 10 db S/N ratio; selectivity of 3kc 
at 6 db down and 10 kc at 60 db down; draws 
3.30 at 6.3 v or 1.65 at 12.6 v ac or dc 
and 125 ma at 300 v dc from external pow¬ 
er source. 

Special Features: 3 me crystal filter, SSB/ 
CW product detector, S-Meter, noise lim¬ 
iter and antenna trimmer. 

Accessories: AK-75" PM Mobile Speaker 
Kit. 

AK-G Mobile Base Mount Kit. 

HP-10 Transistorized Mobile Power Supply 
Kit. 

HP-20 AC Power Supply Kit, 

Dimensions: 

MR-1 Mobile Receiver..... 12 1/8" x 
6 1/2" x 9 15/16" deep. 

AK-7 Mobile Speaker..... 5" x 5" x 2 1/2" 
deep. 

HP-10 Mobile Power Supply,... .8" x 7 1/2" 
x 6 1/2" deep. 

HP-20 AC Power Supply.9" x 4 3/4" x 

6 ". 

Weight: MR-1 Mobile Receiver... 19 pounds, 

AK-7 Mobile Speaker.5 pounds. 

HP-10 Mobile Power Supply,.. 10 pounds.. 

HP-20 AC Power Supply.14 pounds. 

Last Amateur Net Price: 

MR-1 Mobile Rcvr. Kit.$129,95. 

AK-6 Mobile Base Mount Kit.$ 4.95. 


AK-7 Mobile Speaker Kit.$ 5.95. 

HP-10 Mobile Power Supply Kit.. $ 44.95. 

HP-20 AC Power Supply Kit.$ 24.95. 

Current Used Price: 


MR-1 Mobile Receiver.. ,$105.00. 

HP-10 Mobile Power Supply.$ 25,00. 

HP-20 AC Power Supply.. $ 32.00. 


Heath RX-I 



1958-Still Marketed. 


Frequency Coverage: (1) 1.8 to 2.0 me. (2) 
3. 5 to 4,6 me. (3) 7.0 to 7. 3 me. (4) 14.0 
to 14.35 me. (5) 21.0 to 21.45 me. (6)29.91 
to 27.23 me. (7) 28.0 to 29.7 me. 
Specifications: 13 tubes plus regulator and 
rectifier; 50-72 ohm unbalanced and 150-300 
ohm balanced antenna input; 50 and 1682 kc 
if; sensitivity of less than 1 microvolt for 
TS db S/N ratio; adjustable selectivity of 
5,0, 3.0, 2.0, 1.0 and 0.5 kc; 2 watts 
audio output into external B or .100 ohm 
speaker; draws 75 watts from 117 v, 50/60 
cycle ac line. 

Special Features: Calibrated scales for 6 
and 2M coverage with external convertors, 
dual conversion if system with selectable 


sideband, notch filter, product detector for 
SSB/CW, internal crystal calibrator, S- 
Meter, noise limiter and accessory socket. 
Accessories: AK-5 8" PM Speaker Kit. 
Dimensions: 19 1/2" x 11 5/8" x 16" deep. 


Weight: 52 pounds. 

Last Amateur Net Price: 

RX-l Receiver Kit.$299.95. 

AK-5 Speaker Kit.$ 10.95. 

Current Used Price: 

RX-l Receiver less speaker.$230.00. 


RX-l Receiver with AK-5 Speaker. 

$237.00. 


Knight-Kit R-55 



1960-1962 

Frequency Coverage: . 55 to 36 and 47 
to 54 me; (1) .55 to I9mc. (2) 1.9 to 6.0 
me. (3) 6.0 to 15.0 me. (4) 13.0 to 36.0 
me. (5) 47.0 to 54.0 me. 

Specifications: 5 tubes* plus rectifier; 50 
ohm antenna input; 1650 if; sensitivity 
ranges from 4 microvolts on 80M to 10 
microvolts on 6M; draws 60 w'atts from 
117vae line. 

Special Features: * Internal speaker, cal¬ 
ibrated electrical bandspread, flywheel 
tuning, noise limiter and antenna trim¬ 
mer. 

Accessories: X-10 Crystal Calibrator. 
Dimensions: 14 1/4" x 8 5/8" x 11" deep. 


Last Amateur Net Price: 

R-55 Receiver in kit form...... .$59.95 

X-10 Crystal Calibrator in kit.... 10.95 

Current Used Price: 

R-55 Rec. with X-lOXtal Cal.70.00 

R-55 Rec. less X-10 Xtal Cal.... ,67. 50 


Knight-Kit R-100 




1958-1961 

Frequency Coverage: 540 kc to 30 me in 
4 bands. 

Specifications: 7 tubes plus regulator and 
rectifier; 50-300 ohm balanced or unbal¬ 
anced antenna input; 455 kc If; sensitivity 
ranges from .75 microvolt on 80-40M to 
1.5 microvolts on 1GM for 10 db S/N 
ratio; Q multiplier provides adjustable 
selectivity from 300 cps to 4.5 kc at 6 db 
down; requires 110-125 v, 60 cycle ac 
power. 

Special Features: Noise limiter, calibra¬ 
ted electrical bandspread, Q multiplier 
null and peak, regulated B* to HFO, de¬ 
layed A VC, antenna trimmer and exalted 
BFO injection. 

Accessories: S-B Speaker Kit, M-5 S- 
Meter Kit and Crystal Calibrator Kit. 
Dimensions: 16 1/8" x 9 5/8" x 10 3/4 
deep. 

Shipping Weight: 31 pounds. 

Last Amateur Net Price: 

R-100 Receiver kit...$99.95 

S-8 Speaker kit................. 9.95 

M-5 S-Meter kit. . 12.95 

X-10 Xtal Calibrator kit.... 10. 95 

Current Used Price: * 

R-100 Rec. with all accessories.. 85,00 
R-100 Rec. less all accessories.. 74.00 
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Lafayette KT-200 & HE-IOWX 



1959-SUU Marketed. 


Frequency Coverage; .55 to 31 me; (1) .55 
to 1.6 me. (2) 1.6 to 4.8 me. (3) 4,8 to 

14.5 me. (4) lG.5 to 31.0 me. 

Specifications: 8 tubes plus rectifier; 455kc 
if; sensitivity of 1.25 microvolts for 10 dh 
§7N ratio; selectivity of *10 kc at 60 dbdown; 

1.5 watts audio output info externa] 4 or 8 
ohm speaker; requires 100-125 v, 50/60 
cycle ac power. 

Special Features; Electrical bandspread, 
noise limiter and S-Meter. 

Accessories: HE-11 4" PM speaker. 
Dimensions: 15 1/2” x 8 1/2" x 12" deep. 
Shipping Weight: 22 pounds. 

Last Amateur Net Price: 

KT-200WX Receiver Kit.$64.50. 

HE-IOWX wired and tested revr.. .$79.95. 

HE-11 Speaker.$ 7.95. 

Current Used Price: 

HE-IOWX Rcvr., less speaker... .$55.00. 

HE-IOWX Rcvr. with HE-11 Speaker. 

$63.00, 


Lafayette KT-320 & HE-30WX 



1960-Still Marketed. 


Frequency Coverage: .55 to 30 me; (!) 

. 55 to 1«6 me. (2) 1.6 to 4.8 me. (3) 4.8 
to 14.5 me. (4) 10.3 to 30.0 me. 
Specifications: S tubes plus rectifier; 455 
kc if; sensitivity of 1 microvolt for 10 db 
down with Q-Multipiier, 10 kc at 60 db 
down; 1.5 watts audio output into external 
4 or 8 ohm speaker; draws 50 watts from 
105-120 v, 60 cycle ac line. 

Special Features: Calibrated electrical 
bandspread, noise limiter, 5-Meter, Q- 
multiplier and antenna trimmer. 
Accessories: HE-11 4" PM speaker. 
Dimensions: 15" x 7" x 10" deep. 

Shipping Weight: 25 pounds. 

Last Amateur Net Price: 

KT-320 Receiver Kit..... .$79.95. 

HE-30WX wired and tested rcvr... .$ 99.95. 

HE-11 Speaker...$ 7.95. 

Current Used Price: 

HE-30WX Receiver, less speaker. $60.00. 
HE-30WX Rcvr. with HE-11 Speaker...... 

$ 68 . 00 . 

Mosley CM-i 



1961-Still Marketed. 

Frequency Coverage: Amateur hand cover¬ 
age 80 through 10M with 15 me WWV tend. 
Specifications; 5 tubes plus 4 diodes; 3. 5- 
4.1 me tunable if and 455 kc fixed if, sen¬ 
sitivity of 0.5 microvolt for 10 dblT N 
ratio on '10M; selectivity of 2, 5 kc at 6 db 
down; draws 33 watts from 115 v, 50 60 
cycle ac line. 

special Features: Double conversion super¬ 
set with tunable if, product detector, S- 
Meter, noise limiter, muting terminals and 
accessory socket. 

\ccessorles: CMS-1 Speaker; 5 crystals 
are provided and export, 230 volt, 50/60 
cycle model is available. 

Dimensions: CM-1 Receiver; 10 1/2” x 
7 1/2" x 8” deep, 

CMS-1 Speaker 7 1/2” x 7 1/2” x 8” deep. 
Weight: CM-t Receiver: 14 pounds. 

CMS-1 Speaker: 4 pounds. 

Last Amateur Net Price: 

CM-1 Receiver: $169.95. 

''MS-1 Speaker $ 16,95. 

Current TTsed Price: 

Of -1 Receiver with speaker...... $117.00. 


National HFS 



.948-1951 


Frequency Coverage; 27 to 250 me in 6 
bands using plug-in coils. 

Specifications: Complete receiver using 
super-regenerative detector or used as a 
tunable converter with conventional super- 
het receiver tuning 10.6 me. Required sep¬ 
arate power supply or battery source. 

Special Features: Internal speaker and 
super-regenerative detector. 

Accessories: Type 5881 AC Power Supply. 
Type 666S 6 Volt DC Power Supply. 

Last Amateur Net Price: HFS Rcvr. .$125.00 
Type 5886 Power Supply............I 37.38 

Current Used Price; HFS Receiver with 
Type 5886 Power Supply...$70.00. 


National HRO-5 



,946-1948 

Frequency Coverage: 50 to 430 kc and . 48 
to 30 me; coil sets A, B and C supplied 
with basic receiver with Use rest as option¬ 
al equipment: (A) 14.0 to 30.0 me. (B) 7.0 
to 14.4 me, (C) 3.5 to 7.3 me. (D) 1.7 to 
4.0 me. (E) .90 to 2.05 me. (F) 480 to 960 
kc. (G) 180 to 430 kc. (H) 100 to 200 kc. (J) 
50 to 100 kc. 

Specifications: 11 tubes plus rectifier, in- 
tenna input of between 300 and 600 ohms, 
balanced or unbalanced, dependent on freq¬ 
uency; 456 kc if; selectivity adjustable be- 
'veen . 2 and 675 kc at 5 db down and 3 and 

21 kc at 60 db down; audio output of 5,000 
ohms into external output transformer and 


speaker; draws 70 watts from 115/230 tr, 

50/60 cycle ac line using the #697 Power 
Supply and 6.3 amperes at 6 v dc using the 
4686S Power Supply. 

Special Features: Switched bandspread on 
80, 40, 20 and 10 meters, noise limiter, 
crystal filter, S-Meter and standby switch. 
Accessories: Type 697 AC Power Supply. 
Type 686S 6 volt Power Supply, 

Type MCS Table Model Speaker." 

Type RFSH Rack Mounted Speaker. 


Last Amateur Net Price: 

HRO-5 Receiver.$274.35. 

Type 697 AC Power Supply..$ 20. 35. 


Type MCS Speaker.$ 12.00. 

Current Used Price: HRO-5 Receiver with 
AC Power Supply and Speaker... .$ 85.00. 


National HRO-7 



1947-1949 

Frequency Coverage: 50 to 430 kc and . 48 
to 30.0 me; coil sets A, B, C and D sup¬ 
plied with basic receiver with the rest av¬ 
ailable as optional equipment: {A) 14.0 to 
30.0 me. (B) 7.0 to 14.4 me. (C) 3.5 to 
7.3 me. (D] 1.7 to 4.0 me. (E) .90 to 2.05 
me. (F) 480 to 960 kc. (G) 180 to 430 kc. 

(H) 100 to 200 kc. (J) 50 to 100 kc. 
Specifications: 11 tubes plus regulator and 
rectifier; antenna input of between 300 and 
600 ohms, balanced or unbalanced, depend¬ 
ent on frequency, 456 kc if; selectivity ad¬ 
justable between ,2 and 675 kc at 6 db down 
and 3 and 21 kc at 60 db down; audio output 
of 5,000 ohms into external output trans¬ 
former and speaker; draws 74 watts from 
115/230 v, 50/60 cycle ac line using the 
#697 Power Supply and 6.5 amperes at 6 v 
using the #6$6S Power Supply. 

Special Features: Switched bandspread on 
80, 40, 20 and 10 meters, noise limiter, 
crystal filter, S-Meter, tone control, tem¬ 
perature compensated oscillator, accessory 
socket and standby switch. 

Accessories: Type 697 AC Power Supply 
Type 686S 6 volt Power Supply. 

Type MCR Table Model Speaker . 

Type RFSH Rack Mounted Speaker. 

Last Amateur Net Price: HRO-7 Receiver 


with Type 697 Power Supply and MCR Speak¬ 
er...... ...,$311.36. 

Current Used Price: HRO-7 Receiver with 
power supply and speaker. .... .$125,00. 


National HRO-50 



1949-1951 


Frequency Coverage: 50 to 430 kc and . 48 
to 35.0 me; (A) 14.0 to 30,0 me. (B) 7.0 
to 14.4 me. (C) 3. 5 to 7.3 me. (D) 1.7 to 
4.0 me. (E) .90 to 2.05 me. {?) 480 to 
960 kc. (G) 180 to 430 kc. (H) 100 to 200 
kc. (J) 50 to 100 kc. (AA) 27. 5 to 30.0 me, 
(AB) 25.0 to 35.0 me. (AC) 21.0 to 21.5 
rnc. 

Specifications; 12 tubes plus regulator and 
rectifier; 300 to 600 ohrn nominal antenna 
Impedance, balanced or unbalanced; 455 kc 
If; audio output of 8 watts into external 8 
r 00 '600 ohm speaker; draws 115 watts 
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from 11 0-120 or 220-240 ?. 50/60 cycle 
ac line. 

Special Features: Calibrated electrical 
bandspread; noise limiter; crystal filter; 

S-Meter; tone control; temperature com¬ 
pensated HFO; dial light dimmer; antenna 
trimmer; standby switch; accessory/ex¬ 
ternal power socket; provisions lor in¬ 
ternal crystal calibrator and NBFM ad¬ 
aptor. 

Accessories: HRO-50TS Table Model 
Speaker. 

NFM-50 Narrow-Band FM Adaptor. 

XCU Crystal Calibrator. 

SOJ-3 Select-O-Jeet. 

65DS Vibrator Power Supply. 

HRO-50RS Rack Mounted Speaker. 


Last Amateur Net Price: 

HRO-50 Receiver.$349.00. 

HRO-50TS Speaker. .....$ 15.00. 

XCU Crystal Calibrator. .....$ 19.95. 


Current Used Price: HRO-50 Receiver with 
speaker and Crystal Calibrator... .$190.00. 


National HRO-60 



anced antenna, 7000 ohm audio output tram- 
former and speaker; operates from batter- 

less or s 580c Power Supply. 

Special Features: TRF circuit with super- 
regen era ti v e detector. 

Accessories: Type 5886 Power Supply. 

Last Amateur Net Pr ice; 

NC -! -1OA Receiver.$67.50. 

Type 5886 Power Supply.$22.43. 

Current Used Price: NC-i- 10A Receiver 
with pmvrr supply, .$40.00. 


National NC-33 



1948-1950 


Frequency Coverage: 500 kc to 35 me in 4 
bands. 

Specifications: Operates from 110-120 v, 

50 00 cycle ac or dc line. 

Special Features: Internal speaker; elec¬ 
trical bandspread; noise limiter and reecive- 
standby switch. 

Last Amateur Net Price: $65.95. 

Cu! cent Used Price: $25.00. 


1952-Sti 11 M a r keted. 

Frequency Coverage: 50 to 430 kc and . 48 
to 54.0 me coils available. Receiver sup¬ 
plied with 1.7 to 30 me coils which maybe 
switched to provide bandspread coverage 
m 80, 40, 20 and 10 meters. 
Specifications; 15 tubes plus filament reg¬ 
ulator, voltage regulator and rectifier: 

456 and 2010 kc if; sensitivity better than 
1 microvolt for 30 db S/N ratio; select¬ 
ivity adjustable from .08 to 3. 5 kc at 6 db 
down; operates from 115/230 v, 50/60 
cycle ac line. 

Special Features: Dual conversion super* 
het above 7.0 me; calibrated electrical 
band spread; noise limiter; crystal filter; 
filament and B- regulation cm HFO; pro¬ 
vision for crystal calibrator with front 
panel control; tone control; antenna trim¬ 
mer; S-Meter; phono jack; provisions for 
narrow land FM adaptor; auxiliary power 
socket; high fidelity audio system and re- 
ceive-standby switch. 

Accessories: HRO-60TS Speaker 
XCU-2 Crystal Calibrator 
NFM-83-60 NFM Adaptor. 

Dimensions: 10 1/8'* x 19 3 4“ x 16 1/2*' 
deep. 

Weight: 88 pounds. 

Last Amateur Net Price; 

HR0-60 Receiver.$745.00. 

XCU-2 Crystal Calibrator..»••$ 29.95. 

NFM-82-60NFM Adaptor.$ 33,95. 

HRO-60TS Speaker.$ 19,95. 

Current Used Price: 

HRO-60 Receiver.$225. 00. 

HRO-OOTS Speaker... . . , .$ 10.00. 


National NCM0A 



1046-1948 


Frequency Coverage: 27 to 290 me with sets 
of plug-in coils. 

Specifications; 4 tubes, balanced or unbal¬ 


National NC-46 



1946-1949 

Frequency Coverage: .54 to 30.0 me, (1) 
.54 to 1.6 me. (2) 1.55 to 4.6 me. f3) 4.4 
to 12.0 me. (4) 11.5 to 30.0 me. 
Specifications: 9 tubes plus rectifier; bal¬ 
anced or unbalanced antenna input; 455 kc 
if; 4 watts audio output into external 10 ohm 
speaker; draws 65 watts from 110-130 v, 
50/60 cycle ac or tit line. 

Special Features; Bandspread tuning; noise 
limiter; tone control and external muting 
terminals. 

Last Amateur Net Price: $97,50. 

Current Used Price: $30.00. 


National NC-57 



1947-1950 


Frequency Coverage; .54 to 55.0 me; (1) 
.54 to 1.6 me. (2) 1.6 to 4.65 me. (3)4.6S 
to 13.5 me. (4) 13,5 to 35.0 me. (5) 35.0 
to 55.0 me. 

Specifications: 7 tubes plus regulator and 
rectifier; 300 ohm nominal, balanced or 
unbalanced, antenna input; 455 kc if; draw* 
84 watts from 105-130 v, 50/60 cycle ac 
line. 

Special Features: Self-contained speaker; 
electrical bandspread; noise limiter; an¬ 
tenna trimmer and accessory/power soc¬ 


ket. 

Accessories: 8M 5” Tuning Meter. 
Last Amateur Net Price: $89.50, 
Current Used Price: $52.00. 


National NC-60 



1958-Still Marketed. 

Frequency Coverage: .54 to 31.0 me; (1) 
.54 to 1.6 me, (2) 1.6 to 4. 5 me. (3) 4.0 
to 12.0 me. (4) 10.5 to 31.0 me. 
Specifications: 4 tubes plus rectifier; un¬ 
balanced antenna input; 455 kc if; operates 
on 115 v, 50/80 cycle ac or dc line. 

Special Features: Internal speaker; elec¬ 
trical bandspread and receive-Standby 
switch. 

Dimensions: 7 5/8" x 13 1/2" x 8 5/8" deep. 
Weight: 15 pounds. 

Last Amateur Net Price: $59.95. 

Current Used Price: $45.00, 


National NC-66 



1957-1961 


Frequency Coverage: 150 to 400 kc and .5 
to 23.0 me; (1) 150 to 400 kc. (2) . 5 to 1.4 
me. (3) 1.4 to 4.05 me, (4) 4.0 to 11.4 me. 
(5) 11.0 to 23.0 me. 

Specifications; 5 tubes plus selenium rec¬ 
tifier; ferrite loop antenna for hands 1 and 
2 with whip for other bands; external an¬ 
tenna input of 50-300 ohms unbalanced; op¬ 
erates cm 115 v ac or self-contained hat- 
teries; 220 v ac operation possible with ac¬ 
cessory adaptor. 

Special Features: internal speaker; electrical 
txandspread; provisions for external direct¬ 
ion finder for low* frequency bands and re¬ 
ceive-standby switch. 

Accessories: RDF-66 Direction Finder Loop. 
220 v Adaptor. 

Dimensions: 9 11/16" x 12 5/16" X 10" deep. 
Shipping Weight: 16 pounds. 

Last Amateur Net Price: 

NC-GO Receiver.. .$129.95. 

RDF-66 Direction Finder.$ 17.00. 


National NC-88 



1953-1954 

Frequency Coverage: .54 to 40 me. (1) .54 
to 1.6 me. (2) 1.6 to 4.7 me. (3) 4.7 to 
15.0 me. (4) 14.0 to 40.0 me. 
Specifications; 8 tubes plus rectifier; 1.5 
watts audio output to internal 3,2 ohm spe¬ 
aker. 
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Special Features: Calibrated electrical 
handspread; internal speaker; antenna trim¬ 
mer, tone control; phono input; noise limiter 
and sa'ceive-standby switch. 

Last Amateur Net Price: $99.95. 

Current Used Price: $80.00. 


National NC-98 



1954-1956 


Frequency Coverage: .54 to 40.0 me; (1) 
.54 to 1.6 me. (2) 1.6 to 4.7 me. (3) 4,7 
to 15.0 me. (4) 14.0 to 40.0 me. 
Specifications: 8 tubes plus rectifier; 455 
kc if; 1 rf and 2 bf stages. 

Special Features: Calibrated electrical 
hamispread; crystal filter; tone control; 
S-Meter; delayed AVC; antenna trimmer; 
noise limiter; phono input and receive- 
standby switch. 

Last Amateur Net Price: $149,95. 
Current Used Price: $96.00, 


National NC-105 



19G1 -Still Marketed. 


Frequency Coverage: .55 to 30 me; (l) 

.55 to 1.6 me. (2) 1.6 to 4.5 me. (3) 4.0 
to 12.0 me. (4) 11.0 to 30.0 me. 
Specifications: 5 tubes plus rectifier; 50- 
300 ohms antenna input; 455 kc U; 3.2 ohm 
audio output to internal speaker; draws 49 
watts from 105-125 v, 50 60 cycle ac line. 
Special Features: Internal speaker; Q- 
Multiplier; separate product detector for 
CW7S5B reception; noise limiter; elec¬ 
trical bandspread; S-Meter and AGC email 
modes of reception. 

Dimensions: 7 5/8” x 13 1/2*' x 8 5/8" 
deep, (Steel cabinet model.) 

Shipping Weight 28 pounds. 

Last Amateur Net Price: 

H C -105, steel cabinet: $119.95. 

NC-105W, Wood cabinet: $139.95. 

Current Used Price: NC-105..... .$92.00, 


National NC-IG9 



1957-1960 


Frequency Coverage: .54 to 40.0 me; (1) 
,5*1 to 1.6 me. (2) 1.6 to 4.7 me. (3) 4,7 
to 15.0 me. (4) 14.0 to 40.0 me. 
Specifications; 9 tubes plus regulator and 
rectifier; 50-300 ohm, balanced or unbal¬ 
anced, antenna input; 455 kc if; sensitivity 
of 1 to 2 microvolts for 10 db S/N ratio: 


selectivity of from .2 to 5.2 be at 6 db down 

to 10 to 29.5 kc at 60 db down; 1.5 watts 
audio output into external 3,2 ohm speaker. 
Special Features: Calibrated electrical band- 
spread; crystal filter; S-Meter; separate 
product detector for CW/SSB reception; - 
noise limiter; antenna trimmer; tone con¬ 
trol; phono jack and accessory socket. 
Accessories: XCU Crystal Calibrator. 
NFM-83-G0 Harrow Band FM Adaptor. 

Table Model Speaker. 

Dimensions: UT x 16 13/16” X 10 7/8'* deep, 
Shipping Weight: 35 pounds. 

Last Amateur Net Price: 

NC-109 Receiver. .$199.95. 

Matching Speaker. ..$ 17.50. 

Current Used Price: 

NC-109 Receiver with speaker. ..$125.00. 


National NC-125 



1950-1958 


Frequency Coverage: .56 to 35,0 me; (1) 
.56 to 1.6 me. (2) 1.6 to 4.4 me. (3) 4,4 
to 13.0 me. (4) 12.0 to 36.0 me. 
Specifications: 9 tubes plus regulator and 
rectifier; sensitivity of 3 microvolts on 10 
meter band for 10 db S/N ratio. 

Special Features: Select-O-Ject audio cir¬ 
cuit; S-Meter; antenna trimmer; noise lim¬ 
iter; tone control and receive-standby 
switch. 

Accessories: NC-125TS Speaker. 

Last Amateur Net Price; 

NC-125 Receiver.$149.50. 

NC-12STS Speaker.£ 11.00. 

Current Used Price: 

NC-125 Receiver.$ 95.00. 

NC-125TS Speaker..$ 10,00. 


National NC-I5S 



1961-Still Marketed. 


Frequency Coverage: (10 3,5 to 4.0 me, 

(2) 7.0 to 7.3 me, (3) 14.0 to 14.35 me. 

(4) 21.0 to 21.5 me. (5) 28.0 to 30.0 me. 

(6) 50.0 to 54.0 me. 

Specifications: 8 tubes plus rectifier and 
regulator; coaxial antenna input; 230 and 
2215 kc jd, 1 watt at 10% distorion audio 
output to 3.2 ohm load; sensitivity of bet¬ 
ter than 1 microvolt for 10 db S/N ratio; 
selectivity adjustable from .6 to 5 kc; op¬ 
erates from 105-125 v, 50/60 cycle ac 
line. 

Special Features: Double conversion super- 
het; Ferrit jf filter with adjustable select¬ 
ivity; 60:1 planetary tuning drive; S-Meter; 
provisions for crystal calibrator with front 
panel corrector; product detector for CW,/ 
SSB reception; noise limiter; antenna trim¬ 
mer and receive-standby switch. 
Accessories: XCU- 109 Crystal Calibrator. 
NTS-3 Speaker. 

Dimensions: 8 5/8" x lf» 5/8" x 9" deep. 
Weight: 28 pounds. 

Last Amateur Net Price: 

NC-155 Receiver....,..,.$199.95. 

XCU-109 Xtal Calibrator, 20.95, 

NTS-3 Speaker.19.95, 
Current Used Price: 

NC-155 Receiver...$149.00. 


National NC-173 



1947-1949 

Frequency Coverage: .54 to 31,0 and 48.0 
to 56.0 me; (l) .54 to 1.6 me. (2) 1.6 to 
4.3 me. (3) 4.3 to 12.0 me. (4) 12.0 to 
31.0 me. (5) 48.0 to 56.0 me. 
Specifications: 11 tubes plus regulator and 
rectifier; 500 ohm average antenna input 
impedance, balanced or unbalanced; 455 kc 
if; 8 or 500 ohm audio output impedance; 
efraws 83 watts from 110-120 or 220-240v, 
50/60 cycle ac line. 

Special Features: 6 position crystal filter; 
S-Meter; noise limiter; phono jack; tone 
control; antenna trimmer; receive-standby 
switch and external power socket. 

Last Amateur Net Price: $179.50. 

Current Used Price: $109.00. 


National NC-183 



1947-1952 


Frequency Coverage: .54 to 31.0 me and 
48,0 to 56.0 me; (1) .54 to 1.6 me. (2) 1.6 
to 4.3 me. (3) 4.3 to 12.0 me. (4) 12.0 to 
31.0 me. (5) 48.0 to 56.0 me. 

Specifications: 14 tubes plus regulator and 
rectifier; 300 ohm nominal, balanced or un¬ 
balanced antenna input; 455 kc if; 8 watts 
audio output into 8 or 500 ohm Toad; draws 
125 watts from 110-120 or 220-240 v, 50/60 
cycle line. 

Special Features: Calibrated electrical band- 
spread; S-Meter; tone control; crystal filter; 
noise limiter; phono jack; antenna trimmer 
and accessory/external power socket. 

Last Amateur Net Price: NC-183 Receiver 

complete with speaker.. .$269.00. 

Current Used Price: NC-183 Receiver with 
speaker.....$139.00. 


National NC-I83D 



1952-1958 

Frequency Coverage: .54 to 31.0 me and 
48.0 to 56.0 me; (1) .54 to 1.6 me. (2) 1.6 
to 4,4 me. (3) 4.4 to 12.0 me. (4) 12.0 to 
31.0 me. (5) 48.0 to 56.0 me. 

Specifications: Updated version of tin* NC-183 
with the following additional features; Dual 
conversion on bands 3, 4, and 5; new crystal 
filter with front panel control, new noise lim¬ 
iter and improved sensitivity, 
last Amateur Net Price: $449.00. 

Current Used Price: $210.00, 
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National NC-300 


National NC-188 



1957-1960 


Frequency Coverage: .54 to 40 me; (1) ,54 
to 1.6 me. (2) 1.6 to 4.7 me. (3) 4.7 to 15 
me. (4) 14.0 to 40.0 me. 

Specifications: 8 tubes plus rectifier; 50-300 
ohm, balanced or unblanced antenna input; 
sensitivity of better than 2.5 microvolts for 
10 db S/N ratio; selectivity of 5.2 kc at 6 
db down and 22 kc at 60 db down; 1.5 watts 
audio output into external speaker. 

Special Features: Calibrated electrical band- 
spread; S-Meter; noise limiter; tone control; 
antenna trimmer and receive-standby switch. 
Accessories: NTS-1 Speaker. 

Dimensions: 10" x 16 13/16" x 10 7/8" deep. 
Shipping Weight: 35 pounds. 


Last Amateur Net Price: 

NC-188 Receiver...$159.95. 

NTS-1 Speaker.$ 17.50. 

Current Used Price: 

NC-188 Receiver.......,$ 98.00. 

NTS-1 Speaker,.. .$ 10.00. 


National NC-190 



10 61 - S til 1 M ar k e te d. 


Frequency Coverage: .54 to 30 me; (l) .54 
to 1.6 me. (2) 1.6 to 4.0 me. (3) 4.0 to 10.0 
me. (4) 10.0 to 20.0 me. (5) 20.0 to 30.0 me. 
Specifications: 8 tubes plus rectifier and re¬ 
gulator; coaxial antenna input; 230 and 2215 
kc if; 1 watt at 10% distortion audio output to 
3.2ohm Load; sensitivity of better than 1 
microvolt for 10 db S/N ratio; selectivity ad¬ 
justable from . 6 to 5 kc; operates from 105- 
125 v, 50/60 cycle ac line. 

Special Features: Double conversion super- 
het; Ferrite if filter with adjustable select¬ 
ivity; 60:1 planetary tuning drive; S-Meter; 
calibrated electrical bandspread on amateur 
and short wave broadcast bands; provisions 
for crystal calibrator with front panel cor¬ 
rector; productor for CW/SSB reception; 
noise limiter; antenna trimmer and receive- 
standby switch. 

Accessories: XCU-109 Crystal Calibrator. 
NTS-3 Speaker. 

Dimensions: 8 5/8" x 15 5/8" x 9" deep. 


Weight: 28 pounds. 

Last Amateur Net Price: 

NC-190 Receiver.$219.95. 

XCU-109 Crystal Calibrator.$ 20.95. 

NTS-3 Speaker.$ 19.95. 

Current Used Price: NC-190 Receiverwith 
XCU-109 Crystal Calibrator.$175.00. 


National NC-240C, CS & D 




NC-240C: 1946-1949 
NC-240D: 1947-1949 

Frequency Coverage, NC-240C: .49 to 
30.0 me; (1) .49 to 1.0 me. (2) 1.0 to 2.0 
me. (3) 1.7 to 4. 0 me. (4) 3. 5 to 7.3 me. 
(5) 7.0 to 14.4 me. (6) 14.0 to 30.0 me. 
NC-240D: Sames as NC-240C except 4 ad¬ 
ditional bandspread ranges for 10, 20, 40 
and 80 meters. 

NC-240CS: 200 to 400 kc and 1 me to 30 me; 
(1) 200 to 400 kc. (2) 1.0 to 2.0 me. (3) 

1.7 to 4.0 me. (4) 3. 5 to 7. 3 me. (5) 7.0 
to 14.4 me. (6) 14.0 to 30.0 me. 
Specifications: 11 tubes plus rectifier; 500 
ohm balanced or unbalanced antenna input; 
455 kc jf; 8 watts audio output to external 
10,000 ohm plate to plate output transform¬ 
er for NC-240C, internal transformer with 
8 and 500 ohm output windings for NC-240 
CS; selectivity adjustable from .2 to 7. 5 
kc at 6 db down and from 2.0 to 21.5 kc at 
60 db down; requires 110-120 or 220-240 v, 
50/60 cycle ac power. 

Special Features: Calibrated amateur band 
bandspread on NC-240D; crystal filter; 
noise limiter; S-Meter; tone control; phono 
jack; accessory/external power socket. 

Last Amateur Net Price: $375.00. 

Current Used Price: $100.00, 


National NC-270 



1960-Still Marketed. 


Frequency Coverage: (1) 3,5 to 4.0 me. 

(2) 7.0 to 7.3 me. (3) 14.0 to 14.4 me. (4) 
21.0 to 21.5 me. (5) 28.0 to 29.7 me. (6) 
50.0 to 54.0 me. 

Specifications: 8 tubes plus regulator and 
rectifier; 52 ohm unbianced antenna input; 
230 and 2445 kc if; 1.5 watts audio output 
at 10% distortion to external 3.2 ohm speak¬ 
er; sensitivity of better than 1 microvolt 
for 10 db S/N ratio; LSB and USB select¬ 
ivity of 3 kc at 6 db down and 12 kc at 40 db 
down; AM/CW selectivity adjustable from 
slightly less than 1 kc to slightly less than 
6 kc at 6 db down to 6 to 17 kc at 40 db down; 
draws 75 watts from 105-125 v, 50/60 cyc¬ 
le ac line. 

Special Features: Double conversion super- 
hot with adjustable bandwidth and selectable 
sideband; product detector for SSB recept¬ 
ion; T-Notch filter; noise limiter; S-Meter; 
antenna trimmer; crystal calibrator with 
front panel corrector; crystal controlled 
2nd converter oscillator; receive-standby 
switch. 

Accessories: NTS-3 Speaker. 

Dimensions: 8 5/8" x 15 5/8" x 9” deep. 
Weight: 28 pounds. 

Last Amateur Net Price: 


NC-270 Receiver.$279.95. 

NTS-3 Speaker.$ 19.95. 

Current Used Price: 

NC-270 Receiver.$185.00. 

NTS-3-Speaker. 4 10.00. 



1955-1958 

Frequency Coverage: (1) 1.8 to 2.0 me. (2) 

3.5 to 4.0 me. (3) 7.0 to 7.3 me. (4) 14.0 
to 14.4 me. (5) 21.0 to 21.5 me. (6)26.5 
to 27.5 me. (7) 28.0 to 29.7 nic. Following 
bandswitch positions and calibrated scales 
provided for accessory converters: (8) 49.5 
to 54.5 me. (9) 143.5 to 148.5. (10) 220.0 
to 225.0 me. 

Specifications: 10 tubes plus filament regu¬ 
lator, voltage regulator and rectifier; 50- 
300 ohms antenna input impedance; 80 and 
2215 kc if; 1 watt audio output into external 
8 ohm speaker; noise figure of 4 db on 20 
meters and 5 db on 10 meters; selectivity 
of . 5, 3.5 and 8 kc at 6 db down; draws 60 
watts from 110-120 v, 60 cycle ac line. 
Special Features: Double conversion super- 
het; optional crystal calibrator; crystal fil¬ 
ter; separate product detector for SSB re¬ 
ception; noise limiter; tone control; S-Meter; 
phono jack; separate rf andJf gain controls; 
calibration corrector; accessory converter 
switching using 30 to 35 me tunable jif; mut¬ 
ing terminals and accessory socket'with af 
input, if output and rf gain points brought 
out. 

Accessories: 

NC-300TS Speaker. 

XCU-300 Crystal Calibrator. 

NC-300CC Converter Cabinet. 

NC-300 Cl 220-225 me Converter. 

NC-300 C2 143.5-148.5 me Converter. 
NC-300 C6A 49.5-54.5 me Converter. 
Dimensions: 11 1/4" x 19 1/4" x 15" deep. 
Shipping Weight: 60 pounds. 

Last Amateur Net Price: 

NC-300 Receiver. $349.95. 

NC-300TS Speaker...$ 19.95. 

Current Used Price: 

NC-300 Receiver.,...$215.00. 

NC-300TS Speaker.4 10.00. 


National NC-303 



1958-Still Marketed. 

Frequency Coverage: (1) 1.8 to 2.0 me. 

(2) 3.5 to 4.0 me. (3) 7.0 to 7.3 me. (4) 
14.0 to 14.4 me. (5) 21.0 to 21.5 me. (6) 

26.5 to 27.5 me. (7) 28.0 to 29.7 me. 
Following bandswitch positions and calibra¬ 
ted scales provided for accessory conver¬ 
ters using 30 to 35 me, tunable if input: (8) 

49.5 to 54.5 me. (9) 143.5 to 14075 me. 

(10) 220.0 to 225.0 me. 

Specifications: 12 tubes plus current reg¬ 
ulator, voltage regulator and rectifier; 80 
and 2215 kc if; sensitivity of better than 1 
microvolt for 10 db S/N ratio; selectivity 
of .4, 2.0, 3. 5 and 8.0 kc at 6 db down; 
operates from 110-120 v, 50/60 cycle ac 
line. 

Special Features: Double conversion super- 
het with selectable sideband; separate pro— 
duct detector and noise limiter for SSB re¬ 
ception; automatic noise limiter for AM re¬ 
ception; crystal controlled 2nd converter os* 
dilator; fast attack, slow release AGC for 
SSB/CW; Q-Multiplier; tone control; pro¬ 
visions for optional crystal calibrator-with 
fresit panel corrector and WWV reception; 
S-Meter; muting terminals with provisions 
for accessory converter switching; muting 
and provision for control of rf gain during 
transmission. 

Accessories: 

NTS-2 Sneaker. 
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XCU-203 Crystal Calibrator and WWV 

ceiver Converter. 

NC-303 Converter Catenet. 

NC-300CI 1 1/4 Meter Converter. 

NC-300C2 2 Meter Converter. 

NC-300C6A 6 Meter Converter. 

Dimensions; 11 1/4" x 19 1/2" x 15" deep. 
Weight: 64 pounds. 

Last Amateur Net Price: 


NC-303 Receiver.$449.00. 

NTS-2 Speaker..$ 19.95. 

Current Used Price: 

NC-303 Receiver.$235.00. 

NTS-2 Speaker.$ 10.00. 


National NC-400 



1959-Still Marketed. 


Frequency Coverage: 54 to 31.0 me; (1) 

. 54 to 1.1 me. (2) 1.1 to 2.1 me. (3) 2.1 to 
4.1 me. (4) 4.1 to 7.0 me. (5) 6.9 to 12.2 
me. (6) 11.0 to 20.4 me. (70 19.6 to 31.0 
me. 

Specifications: 16 tubes plus regulator and 
rectifier; 455 and 2175 kc If; sensitivity of 
less than 1 microvolt for iu db S/N ratio; 
frequency stability of . 002% after warm-up; 
requires 110 or 220 v, 50/60 cycle ac power. 
Special Features: Double conversion super- 
het above 7 me; manual tuning with option of 
using internal or external crystals for all 
oscillators; 5 crystal sockets provided for 
fixed channel operation; selectable sideband 
Ujsystem with adjustable selectivity and cry¬ 
stal filter which may be removed to install 
up to 3 mechanical filters; product detector 
for SSB reception; fast attack, slow decay 
AGC for SSB reception; amplified S-Meter; 
automatic noise limiter for AM, manual 
noise limiter for CW/SSB; optional crystal 
calibrator with front panel corrector; tone 
control; antenna trimmer; Jf, detector and 
AGC outputs terminated on rear of chassis 
for use with external loads of combiners. 
Accessories: 

NTS-2 Speaker. 

XCU-400 Crystal Calibrator. 

NC-400 DMK Diversity Modification Kit. 
NC-400 FH Mechanical Filter Housing. 
MX-400 40 Channel Crystal Adaptor. 
Dimensions: 11 1/4” x 19 1/2” x 16" deep. 
Shipping Weight 72 pounds. 

Last Amateur Net Price: 

NC-400 Receiver.$895.00. 

NTS-2 Speaker...$ 21.95. 

Current Used Price: 

NC-400 Receiver: $500.00, Price varies 

widely. 

NTS-2 Speaker: $10.00. 


National SW-54 



I9M-1950 


Frequency Coverage: .54 to 30.0 me; (1) 
.54 to 1.6 me. (2) 1.6 to 4.7 me. (3) 4.6 
to 14.5 me. (4) 12.0 to 30.0 me. 
Specifications: 4 tubes plus rectifier; 455 
kc if* 1.0 watts audio output into internal 
speaker; selectivity of 3.4 kc at 6 db down 
and 49.5 kc at 60 db down with 100 micro¬ 
volts input; draws 25 watts from 105-130 v. 


50/60 cycle ac or de line. 

Special Features: Internal speaker; receive - 
s tandb y switch and speakerphone switch. 
Last Amateur Net Price: $59, 95. 

Current Used Price: $30.00. 

RME 45 

1946-? 

Frequency Coverage: .54 to 33.0 me; (!) 
.54 to 1.6 me. (2) 1.6 to 2.9 me. (3) 2.9 
to 5.4 me, (4) 5.4 to 9.0 me. (5) 9.8 to 
18.0 me. (6) 18.0 to 33.0 me. 

Specifications: 0 tubes plus regulator and 
rectifier; balanced or unbalanced antenna 
input; 455 kc if: 4/6 ohm audio output; op¬ 
erates from Ito v, 60 cycle ac line. 

Special Features: Calibrated mechanical 
bandspread; crystal filter; tone control; 
S-Meter; noise limiter and re ce iv e- standby - 
transmit switch. 

Last Amateur NeCOrice: $198.70. 

Current Used Price: $75.00. 

RME 84 & 84 A 

1948-? 

Frequency Coverage: .54 to 44.0 me; (1) 
.54 to 1.65 me. (2) 1.65 to 5.0 me. (3) 5.0 
to 15.0 me. (4) 15.0 to 44.0 me. 
Specifications: 7 tubes plus rectifier; balan¬ 
ced or unbalanced, 300 ohm antenna input; 
455 kc audio output of 1.1 watts to in¬ 
ternal speaker; draws 62 watts from 117 v, 
60 cycle ac line. 

Special Features: Internal speaker; mech¬ 
anical bandspread system; noise limiter; 
tone control; socket for optional S-Meter; 
accessory/external power socket and re- 
ceive-standby switch. 

Dimensions: 9 3/0" x 10" x 9 3/4" deep. 
Last Amateur Net Price: $98.70. 

Current jJsed Price: $52.00. 


RME 4300 



1956*1958 


Frequency Coverage: Amateur band cover¬ 
age, 1.76 to 29.8 me. 

Specif!cations: 6 tubes plus regulator and 
rectifier; 455 kc if; 4 ohm audio output; se¬ 
lectivity of 2.8 kc at 6 db down and 14 kc at 
60 db down; sensitivity of 2 microvolts for 
10 db S/N ratio; operates from 117 v, 50/60 
cycle ac line. 

Special Features: Crystal filter with adjust¬ 
able selectivity; dual speed tuning drive; 
noise limiter; S-Meter; provisions for use 
with external SSB adaptor; receive-transmit- 
standby switch. 

Dimensions: lO'* x 16 1/2" x 10*' deep. 

Last Amateur Net Price: $194.00. 

Current Used Price: $125,00. 


RME 4350 



195S-1960 


Frequency Coverage: (1) 1.0 to 2.0 me. (2) 
3.5 to 4.0 me. (3) 7.0 to 7,3 me, (4) 14.0to 


14.35 me. C5) 21,0 to 21.5 me. C6| 26.05 
to 29.7 me. 

Specifications: 8 tubes plus regulator and re¬ 
ctifier; balanced or unblanced antenna input; 
455 and 2195 kc Jf frequencies; sensitivity of 
2 microvolts for 10 db S/N ratio; audio out¬ 
put of 1.5 watts into external 4 ohm speaker; 
draws 65 watts from 117 v, 50/60 cycle ac 
line. 

Special Features: Double conversion super- 
het; dual speed tuning drive; crystal cali¬ 
brator with front panel corrector^ crystal 
filter with adjustable selectivity; antenna trim¬ 
mer; noise limiter; S-Meter; provisions for 
external SSB adaptor; adjustable BFO Inject¬ 
ion; recelve-transmit-standby switch. 
Dimensions: 1«T x 16 1/2" x 10" deep. 

Weight: 32 pounds. 

Last Amateur Net Price: $249.00. 

Current Used Price: $150.00. 


RME 6900 



1960-Still Marketed. 


Frequency Coverage: (1) 10.0 to 11.0 me. 
(2) 3.5 to 4.0 me. (3) 7.0 to 7.3 me. (4) 
14.0 to 14.4 me. (5) 21.0 to 21.5 me. (6) 
28.0 to 29.7 me. 

Specifications: 11 tubes plus regulator and 
2 silicon diodes; antenna input of 50-400 
ohms, balanced or unbalanced; 57 and2195 
kc if frequencies; sensitivity of 1 microvolt 
for~50 mw audio output at 10 db S/N ratio; 
adjustable selectivity if .5, 2.0 and 3. 6 kc 
at 8 db down and 3.3, 7.3 and 11 kc at 60 
db down; audio output of 1 watt into external 
4 and 500 ohm loads; draws 55 watts from 
117 v, 50/60 cycle ac line. 

Special Features: Dual conversion super- 
het; crystal controlled 2nd conversion os¬ 
cillator; T-Notch filter; if noise limiter 
system; separate SSB defector; internal 
crystal calibrator with front panel cor¬ 
rector; adjustable BFO injection; antenna 
trimmer; adjustable delay AGC system; S- 
Meter; recelve-transmit-standby switch. 
Dimensions: 9 3/4" x IT’ x 12 1/8" deep. 
Weight: 35 pounds. 

Last Amateur Net Price: $349.00, 

Current Used Price: f250.00. 


Technical Materiel GPR-90 



1956-1959 


Frequency Coverage: .54 to 31.0 me. in six 
bands. 

Specifications: 13 tubes plus rectifier and 
voltage regulator; 75 ohm unbalanced or 
300 ohm balanced antenna input; 4,8,16 and 
600 ohm audio output impedance; sensitivity 
1 microvolt for 10-1 signal to noise power 
ratio; selectivity variable in 6 steps from 
200 cy to 5KC; 105-125v*c 50/60 cy., at 
approx. 90 watts; also 250 vdc % .01A and 
6v. @ 6 A, 

Special Features: dial locks; noise limiter; 
calibrated ”S” meter. 

Dimensions: 20" x 10" x 15" in cabinet; also 

can be rack mounted. 

Weight: 52 pounds. 

Last Amateur Net Price: $495.00 
Current Used Price: $325.00 
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Rufus Turner K6AI 
122 East Mariposa St, 
Altadena, California 



Fig. I. Completed L-C probe. 


Measure 

L and C 


Build this inexpensive probe for simplifying 
the job. Operated from an audio signal gen¬ 
erator, it has a range of 12.6 tnmfd to 1260 
mfd. and 634 uh to 6340 henries. 


EVERY SERIOUS TECHNICIAN owns 
an audio signal generator. This is an extremely 
useful instrument and, in addition to its many 
other jobs, it can be used to measure capaci¬ 
tance and inductance. Most such instruments 
may be tuned from 20 to 200,000 cps, and 
this will permit L and C measurements over 
a wide range. 

Fig. 3 shows the method. The unknown 
component is connected with a known compo¬ 
nent of the opposite sort to form a series-reso¬ 
nant circuit. Thus, for checking capacitance 
(Fig. 3A), the unknown C is in series with a 
known inductance; and for checking indue- 



(A) CAPACITANCE MEASUREMENT 



(8) INDUCTANCE MEASUREMENT 

FIGURE 3 


tance (Fig. 3B), the unknown L is in series 
with a known capacitance. The oscillator de¬ 
velops a voltage drop across a low resistance, 
R, connected in series with L and C, and this 
voltage excites the circuit. An af milliarnmeter, 
M, deflects to a peak when the oscillator is 
tuned to the resonant frequency of the L-C 
combination, and this response is sharp if R is 
low. The frequency then is read from the oscil¬ 
lator dial, and the unknown component is cal¬ 
culated from this frequency / and the known 
component: C = 0.0253/f 2 L, or L = 0.0253/f~C. 
(C is in farads, L in henries, and f in cycles 
per second.) A single capacitor and inductor 
permit measurement of virtually all coils and 
capacitors, fixed and variable, ordinarily en¬ 
countered in the field. 

Technicians who use this method usually 
keep on hand an accurate capacitor and induc¬ 
tor but these components are easily mislaid or 
damaged when loose. The ac milliarnmeter is 
not a common instrument in most shops, and 
the circuit must be assembled each time it is 
needed. These are nuisances which may be 
avoided by building a simple, inexpensive L-C 
probe which is always on hand to be con¬ 
nected to the oscillator when needed and in 
which the standard capacitor and inductor are 
protected. Figs. 1, 2, and 4 show details of this 
probe. 

Probe Description 

Fig. 4 shows the complete circuit of the 
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MEIAII GROUND RADIAL 

PI C W ! SYSTEM KITS 

Take the work out of fabricating your 
antenna ground system 

Here are ground radial systems for getting improved perform¬ 
ance from long-wire, vertical and other "HAM" and “SWL" 
antennas which are operated against ground. These radial sys¬ 
tems will also improve the efficiency of ungrounded antennas 
such as doublets, zepps and directive arrays reducing the losses 
resulting from ground imperfections. Excellent as permanent or 
temporary (“Field Day") installations. Complete, ready to roil 
out radial systems in two sizes to satisfy most "IIAM" and 
"SWL" requirements. Uses No. 14 gauge solid copper radial 
wires electrically and mechanically bonded to central hub. 
Drive pegs are provided for securing radial wire ends. Just 
locate center hub where you want it, roll out the radials and 
you're In business. Itadials can be easily buried to preserve 
the beauty of your front or back yard lawn. Full instructions 
in kit. Send for free antenna ground system fact sheet. 

1.000 FOOT KIT {10-60', 8-33', 8-17' RADIALS) _$24.95 

2,000 FOOT KIT <20-60', 16-33', 16-17' RADIALS) .. $42.95 

Semi only $5.00 (cash, ek. M. O.) and pay balance COD plus 
express or postage charges on arrival or send full price for 
prepaid delivery. 


P. O. Box 5496 
Winston-Salem, N. C. 




KNOW 


DON'T GUESS 
Which way the 
wind is blowing 


Precision built, counter balanced, 30 inch ball 
bearing "POINTAIRE WEATHER VANE” made of 
durable aluminum and stainless steel. Sensitive, 
durable, accurate and “eye catching," for SHACK, 
Home or Business. Post Paid $4.75 in U. S. A. 

OUT-O-DOOR PRODUCTS 

ALDEN 1, MICHIGAN 


GALL-LETTER SIGNS 

QRD£R your call in neat 
2-inch die cut letters 
with finished base. Just 
right, for the shack. You 
assemble—Letters: 3/32" 
silver show c a r d stock. 
Base: Stained select qual¬ 
ity wood, 

Price $1.50 postpaid 
NEW PRODUCTS 
Dept. D. Box 481 
Grand Haven, Mich. 



WMmmm 





6 M 


PREAMP 


$3.98 


The biggest bargain yet! Improve your reception 
with this Nuvistor neutrode pre-amp complete 
with 6CW4 tested and adjusted for minimum 
noise figure (2*4-3 DB). Hush your $3 98 today 
for postpaid delivery. 

VANGUARD ELECTRONIC LABS Dept. H-3 

190-48—99th Ave. Hollis 23, N. Y. 



Fig. 2. Inside view of the probe. Notice the 
simple direct wiring and the few components 
needed. 

probe. Here, the standard inductor, L, is a 
50-millihenry rf choke and the standard capaci¬ 
tor, C, is an 0.01-mid silvered mica capacitor. 
The af milliammeter consists of a 1-inch 0-50 
dc microammeter, M, shunted by a 1N34 ger¬ 
manium diode, D. The oscillator is connected 
to terminals 1 and 2, and develops the signal 
voltage across a 47-ohm carbon resistor, R. An 
unknown capacitor is connected to terminals 
3 and 4, or an unknown inductor (coil) to 
terminals 4 and 5. (This arrangement obviates 
the need for function switches.) The signal- 
voltage level is controlled bv adjusting the 
output control of the audio oscillator and is 
between 0.3 and 0.7 volt rms for full-scale 
deflection of meter M. 

The probe is built into an aluminum chassis 
box, 5)4" long, 3" wide, and 236" high. Fig. 2 


50 MH 


R 547-ft. 
"?IW 


GENERATOR 

29 


IN34 


0-50 

D*C^A 


30 CAPACITANCE 


COMMON 


50 inouctance 


0.01 

*FD 


- CHASSIS 

FIGURE 4 

C—0.01 mfd silvered mica—Aerovox 1464 
D—General-purpose germanium diode—I N34 
L—50-mh radio-frequency choice—Miller 918 
M—I-inch 0-50 d-c microammeter—Lafayette 
TM-200 

R—47-ohm I-watt carbon or composition resistor 



DOW-KEY’S DK2-60 


DPDT r.f. 
SWITCH 

DK2-60 with UHF Connectors, each $19 


For Switching 2 Coaxial 
Lines Simultaneously! 

Freq. 0 to 500 me; Power Rating to 1 kw; 

VSWR, less than 1.15 to 1 from 0 to 500me; 

Standard coil voltage....and other r.f. 

Connectors available. 


Manufactured and Guaranteed by DOW-KEY CO., Thief River Falls, Minn. 
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ANTENNAS IN 




6 & 2 Meter 
Model No. A 62 
Amateur Net A 62 $33.00 
Stacking Kit AS-62 $2.19 





^ • 




Patents allowed 
and pending 


The Only Single Feed Line 

6 and 2 METER 

COMBINATION YAGI ANTENNA 


another first from 


Finco 


ON 2 METERS 

18 Elements 

1 — Folded Dipole Plus 
Special Phasing Stub 
1 — 3 Element Colinear Reflector 
4 — 3 Element Colinear Directors 


ON 6 METERS 

Full 4 Elements 
1 — Folded Dipole 

1 — Reflector 

2 — Directors 


See your FINCO Distributor 

or write for Catalog 20-226 

THE FINNEY COMPANY 


Dept. 20 


Bedford, Ohio 


6 METERS 

TUNABLE low^ass mavbrjck 

The only low-pass filter designed expressly for 6 meters. 
With 9 individually shielded sections and 5 stages tun¬ 
able forming a composit filter of unequaled performance. 
1 DB loss. Handles 400 watts PI. 35 DB rejection. Size 
5" by 2" by 3 H . AMATEUR NUT $16.95 

MAVERICK II WITH POWER MONITOR 
Same as above but with 6 meter power indicator cali¬ 
brated in watts output. Indicator Size 4” by 4" by 4*/2". 
Slant Face. Reads 0-50. 0-400 watts. 

AMATEUR NET $34.95 

2 METERS 

BAND-PASS MODEL BPA44 

A narrow band-pass filter with 6 me pass band and 146 
me center frequency. 1 DB insertion loss. 35 DB atten¬ 
uation of harmonics. Handles up to 185 watts PI, 

Size 4*’ by 2*4*' by 2 l A", AMATEUR NET $11.85 

MODEL E810 

Five separate filters housed in one package and selected 
by a front panel switch. Each filter is tuned for maximum 
attenuation of the second harmonic for that particular 
band. Attenuation — 35 DB. Handles up to 1 kw. Size 
5" by 6" by 4 M . AMATEUR NET $24.75 

Write for complete brochures. See your local dealer. 
Manufacturers of the finest UHF TV Converter 


jG/W/IPs! 





Fig. 5. Test setup with oscillator and probe. 
Here, a small iron-core inductor is under mea¬ 
surement. 

shows internal construction. The only precau¬ 
tion is to keep the wiring away from the chas¬ 
sis and to mount the choke at least ¥2 inch 
from the chassis (use a 2-inch-long 6-32 
screw). 

Standard tolerances in the specified inductor 
and capacitor insure a measurement accuracy 
of 5 to 10 percent. But higher precision may 
be obtained by hand-picking L and C for 
exact specified values of 50 mh and 0.01 mfd. 
The measurement range is usefully wide: for 
capacitance, 12.6 mnifd at 200 kc to 1260 mfd 
at 20 cps; for inductance, 6340 henries at 20 
cps to 63.4 jih at 200 kc. 

Operation 

To make a measurement (1), connect probe 
to oscillator. Terminal 2 must be connected to 
the grounded output terminal of the oscillator. 
(2) Switch-on oscillator. (3) Connect un¬ 
known capacitor to terminals 3 and 4, or un¬ 
known inductor to terminals 4 and 5, using 
shortest possibe leads. (4) Tune oscillator for 
peak deflection of meter. (5) Adjust oscillator 

o.oo2„..o.2... 20... 2000— 

to 0001... 0.1... 10— 1000— 


ISm«SSSSS«Sca 

mmaiMmin 

■■■taiaaiiiii 

iMBMaaiiui 

1 ■■■■» «««■■■■ 1 
■ ■■■■■I'Baiaati 

IHailMMIII! 


0.0001...0.01_I- 100— 


fmmwmmm vs»i 


o 

2 

5 0.00001.. 


SSSaSSSSai'Sifl 

auiiiiijjjMl 

■■SSbSSSS«>!b«w| 

■■aiiaainmui 


.0.001... 0.1—10_.. 


10 20 so 100 200 

« 1 •{! 

100 200 500 1600 2000 

» I I J » 

1000 2000 5000 I0K 20k 

• j 1 * 

I0K 20K 5OK I00K 200K 
FREQUENCY (CYCLES PER SEC.) 


FIGURE 6 
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J/H MH HY HY 



FIGURE 7 


output to bring deflection in upper portion of 
meter scale. (6) Read resonant frequency, f, 
from oscillator dial. (7) For maximum accu¬ 
racy, calculate 0^506,600/f 2 , or L—2,530,- 
000/f 2 (in each case C is in mfd, L in hy, and 
f in cps). 

For faster but somewhat less accurate deter¬ 
mination of C or L from frequency, involving 
no calculations, use one of the following meth¬ 
ods: 

Charts. Use the Capacitance Chart (Fig. 6) 
or Inductance Chart (Fig. 7) given in this 
article. 

Reactance Slide Rule. For capacitance, ( 1 ) 
set the slide to the resonant frequency, (2) On 
the capacitance scale, read the capacitance 
value that is lined up with 50 mh on the in¬ 
ductance scale. For inductance, (1) set the 
slide to the resonant frequency. (2) On the 
inductance scale, read the inductance value 
that is lined up with 0.01 mfd on the capaci¬ 
tance scale. . . . K6AI 


Surplus 

Crystal 

Calibrator 


MILITARY SURPLUS electronic gear 
falls in the three major categories of end 
equipments, sub-assemblies and components. 
As far as the amateur is concerned, the utility 
of available items in all categories ranges from 
the so called “boat anchors” to the real bar¬ 
gains. 

One particularly desirable sub-assembly is 



This view shows the crystal holder-oven at the 
top of the unit. The pot core inductors and the 
sub-miniature tube are also visible. 


Roy E. Pafenberg W4WKM 
316 Stratford Avenue 
Fairfax, Virginia 


Photography by Morgan S. Gassman, Jr. 



This compact little calibration oscillator plugs 
into a standard 7 pin tube socket. 


the 500 kc crystal calibrator used in the AN/ 
ARC-21 Aircraft Radio Set. This hermetically 
sealed unit is available in quantity from Barry 
Electronics 1 and is a real bargain at $3.75 
plus postage. As shown in the photographs, the 
complete calibrator is housed in a compact, 
nickel plated brass case measuring 4M" x 
1-7/16" x 114". These dimensions are exclusive 
of the connector which plugs into a standard 7 
pin miniatude tube socket. 

The circuit, shown in Fig. 1, uses a type 
5840 sub-miniature tube. The crystal is housed 
in an oven-type holder. This oven, which re¬ 
quires a 28 volt ae or dc supply, may or may 
not be used, depending on the order of stabil¬ 
ity required. The oscillator requires a 6.3 volt 
ac or dc heater supply and 75 to 100 volts 
B + for the plate and screen supply. With the 
crystal oven used and with a regulated B + 
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.7-45 


r.- 

< 

<Ju;oh 



5B40 


US"? ¥ 

—l~ f ipO 


,500 KC 


XTAL HEATER 


28VQ) * 

.a: OR DC 


^ ^ jL 

.. i 

■sr *sr 


5600 < <3300 


atiGCJLLATOR 

Cft.0 TEST POINT 


-6,3V 

40 GR D 


©S+ 

75-iOO VDC 



OUTPUT 


voltage of 75 volts, stability of the oscillator 
is it.001251. This is fully adequate for most 
applications. 

This unit is ideally suited for use as a 
receiver calibrator or band edge maker. Simply 
apply the recommended operating voltages 
and couple the output to the receiver antenna. 
An insulated lead connected to Pin 1 of the 
unit with a couple of turns wrapped around 
the antenna lead will provide sufficient coup- 


. . . W4WKM 

1 Barry Electronics Corporation. 512 Broadway. New 
York 12 New York 


CONVERT YOUR HOBBY 
INTO A CAREER!! 

Too often a man spends his work life doing 
something he dislikes, and then relaxes with a 
hobby in his spare time. This may he unavoid¬ 
able if your hobby is stamp collecting or basket 
weaving, but if it has something to do with 
electronics, you are making a big mistake! 

Consult the “help wanted’" ads in any news¬ 
paper and you will find that a career in elec¬ 
tronics is definitely possible for qualified men. 
The First Class Commercial FCC License is a 
“diploma” issued by the U. S. Government to 
certify qualified electronics technicians, and 
the Grantham course in Communications Elec¬ 
tronics is the proven way to prepare for the 
License. 

For information about the Grantham course— 
and the doors to employment which the Com¬ 
mercial FCC License can open for you—write 
now to: 

GRANTHAM SCHOOL OF ELECTRONICS 

Desk 7-D 1505 North Western Avenue 

Hollywood 27 t California 


il?C3 


fl/Jorefirj/w/ 


ALL MODUS ENCASED IN 
GLEAMING CABINETS OF 

nickel-Plated steel 


^-AdcomL 


DO YOU PLAN ON PURCHASING 
A NEW TRANSCEIVER SOON? 


POWER SUPPLIES 

Oy L/NEAR SYSTEMS Inc. 


A COLLINS KWM-P 
OR A ©ONSET GSB-!02> 
OR A NATIONAL NCX-3* 

O fit A ? 


OR A SONAR? 

OR A SWAN? 

OR A HALLSCRArtfR- 


... then you'll want the very best 
power supply- an ADCOMI 

The Most POWERFUL! 

The Most RUGGED! 

The Most RELIABLE! _ 


FOR MOBILE $125 
ADCOM 250-12 

INPUT . . . 12-14 VDC 
OUTPUT , , 800 VDC 2 50 MA 
275 VDC 200 MA 
0-90 VDC NEGATIVE 
ADJUSTABLE 

OTHER MODELS' 

t >. 24. 3 2 VDC tNPuT 
POSIT:VE GROUND AVAILABLE 


FOR FIXED a O q 50 

STATION * Y V 

ADCOM 250-AC 

INPUT 115 VAC 50-60 CYCLE 
OUTPUT . . 600 VDC 250 MA 

275 VDC 200 MA 
0-9 0 VOC NEGATIVE 
ADJUSTABLE 
6 3 OR 1 2 6 VAC 6 A 
12 0 VDC .2 5 A 


DELIVERS MAXIMUM POWER UNDER HEAVY LOADS. 
ALL SILKXIN RECTIFIERS Cr REG ULATORS, 

LIFC TESTED AND FULLY GUARANTEED 


LINEAR SYSTEMS 15 THE ONLY MANUFACTURER 
OF A ? KW TRANSISTORIZED CONVERTER FOR 
THE HIGH POWER MOBILES AVAILABLE ’WITH 
OUTPUT OF 2000-3000 VDC. 


STOCKED & ENDORSED BY MANY OF THE 
NATION'S LEADING DISTRIBUTORS 


IMMEDIATE DELIVERY 


L/NEAR SYSTEMS Inc 


605 UNIVERSITY AVENUE 
LOS GATOS, CALIFORNIA 


MARCH 1963 
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This test transformer set is an example of the 
use that can be made of surplus relay cans. 


Use of Surplus 
Plug-in Cans 
in Amateur 


Construction 


Roy E, Pafenberg 


Photography: Jim Gardner 


A search of any hams junk box will usually 
disclose a large number of hermetically 
sealed, plug-in relays which had been pur- 



The unusable relays are easily removed from the 
can, leaving it ready for cleaning and instal¬ 
lation of other components. 


chased at a time when their highly improbable 
operating voltage or current requirements 
were obscured by equally improbably low price 
tags. The same considerations that led to the 
use of the pluck-out components in the original 
equipment apply equally to amateur construc¬ 
tion. In addition, use of plug-in sub-assemblies 
make construction easier and permits changes 
to be made without destroying the appearance 
of the finished project. 


Surplus relay cans are ideal for many ap¬ 
plications and, in addition to the above cited 
advantages, provide excellent shielding of crit¬ 
ical circuits. Unsoldering the hermetically 
sealed cans with usually available soldering 
irons is a difficult task. An ordinary electric 
hot plate or range burner makes a snap of the 
job. Turn the hot plate to high heat and place 
the bottom solder seal of the ease on the edge 
of the heating element. Using gloves or hot 
pads, turn the relay can to insure uniform 
heating. As soon as the solder flows, pull the 
assembly apart. Flick the base to remove ex¬ 
cess solder. Place the empty cover back on the 



An ordinary electric hot plate or range ele¬ 
ment does an excellent job of opening those 
hermetically sealed surplus components. 
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SAVINGS ON NEW 
SEMICONDUCTORS ! I 


NEW BASIC KIT 

TRANSISTORIZED 

ELECTRONIC IGNITION 


GENERAL PURPOSE PNP 
TRANSISTORS 



Olllv 

# 7.00 



package TR-IGN-I 

2 ea 2N1355 transistor or equal 
2 ea 1N3038 zener or equal 
1 ea heat sink for above 

TR-IGN-I .. $7.99 

As described in "62" CAR 
REPAIR HANDBOOK 

Package TR-IGN-2 

1 ea 2N174 Transistor 

2 ea zener 30v-% watt 

I ea rectifier 35 amp 200 piv 
1 ea heat sink for above 

TR-IGN-2 . $7.99 


Pkg of 10 PNP Junction transistors sim¬ 
ilar to GE 2N107. HMjualHy at low price 
suitable for experimenters and hobbyists. 

DT-PNP-K ..10 for $2.49 

NPN TRANSISTORS 

Package of 5 NPN germanium transistors 
similar to 2N445 and 2N444 

DT-NPN-K ....5 for $2.49 


MADT Switches 

Philco type MADT trail- 
ristors . . . micro alloy 
diffused- base transistors 

useful in computor cir- pkip AUDIO 

cults. Alpha cut-off var- AUUJV 

ies from 80 me to 180 me PWR TRANSISTORS 
DT-MADT. 99<G 10 @ . . 

89<4 ea.; 100 @ 79d ea. A general replacement unit for 

medium and low wattage appli* 

_ cations. 

Replacement for 2N155, 2N176. 
^ 2N235. 2N242. etc. 

,.m- DOUBLE “ T ; R iio @ 6 V^ '° ® *** 

P* ANODE i As above except for higher 

power applications. Similar to 
$2.49 ZENERS 2N157 A, 2N178B. 2N257, 

Temperature 2N301A. 2N399. etc. 

isurs Compensated DTR-2.. .79C ea.; 10 @ 69d 

4q 1)2-28 8.3 V ea.; 100 @ 59e ea. 


DOUBLE 

ANODE 

ZENERS 

Temperature 

Compensated 

1)2-28 8.3 v 
±20% Net 50d 


ZENER VOLTAGE REGULATORS 

1 watt 20% 10% 

DIC-1000-4.3 (4.3 v) .Net $1.35 $1.70 

1)103000-6.2 (6.2 v) .Net 1.35 1.70 

DK-1000-S.5 (8.5 v) .Net 1.35 1.70 

DK-1000-15 (15 v) . Net 1.35 3.70 

DK-1000-22 (22 v.i .....Net 1.35 1.70 

20% DISCOUNT lots of 100 per type 


• DAP" HI POWER 
TRANSISTORS 

High power audio transistor In 
a TO-3 case for use in power 
switching circuits, inverters and 
ignition systems. Will handle 25 
amps collector current. 

DTR-3., $1.49; 10 m $1.29 ea. 


NOTE: All semiconductors listed obove ore new-clean! Fully guaranteed. Subject to your approval. 
AMERICAN MADE and individually tested to meet above ratings. 


S£ND FOR FRBB CATALOG 

Order Direct 
Shipped Prepaid 


Mlco electronics 
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Close-up view of represenfafive assemblies 
shows possible mounting methods. 

hot plate. Paint, if used will scorch off and, 
when the tin flows smoothly, drop on a hard 
surface to remove the debris. Remove the relay 
from the base, clean up the parts and a cus¬ 
tom enclosure results. The photographs show 
the various steps of the procedure and the 
complete job requires only a few minutes. 

The photographs show the method of mount¬ 
ing components in the can and a finished prod¬ 
uct using this technique. An added bonus is 
that many relays, once available for adjust¬ 
ment, may be made usable for amateur appli¬ 
cations. 
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WRL 






W0 WEEK TRIAL 0FFE 

MONEY BACK GUARANTEE 

SHIPPED POSTPAID ' 

. ■ :Syij3WRL 


FACTORY WIRED 


• "I, ’ 


:a 


METEOR 

SR-17R 

TRANSMITTER 


Less P.S. 


ALL MODES 
MOBILE - FIXED 

I75W-CW - 100W-AM - HOW (PEP) DSR 
A simple "flick of the switch" for 75 watt 
novice power. Don't let high cost rigs kill your 
hobby — try WRL's high powered, low cost, 
175 watt transmitter for 2 weeks. You must be 
100% satisfied, or return postpaid for full re¬ 
fund. Terms: No money down — $5.00 per month. 



f||| M ; BROADWAY :" • 
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Saga of the Bookshop 


HAVING JUST MOVED the Radio 
Bookshop up to our New Hampshire head¬ 
quarters building, it seemed to me that some 
of the over 5000 hams who have bought books 
from Bookshop might be interested in how 
such a thing came about in the first place and 
how it was run. 

By way of establishing chronology, it was 
in January 1955 that I left the hi-fi manufac¬ 
turing business and stepped in as editor of CQ. 
By mid-1956 the emergencies with CQ were 
pretty well solved and the magazine was pros¬ 
pering. At that time it struck me that there 
should be some sort of book service for ama¬ 
teurs which would make it easy for them to 
buy radio books which would help them learn 
more about their hobby. I felt that a hamshack 
was only as good as the reference library in 
it and that the ready availability of good refer¬ 
ence books might be a good thing. 

Cowan, CQ’s publisher, didn’t think that he 
wanted to get involved in such a thing. I kept 
after him about it and finally offered to run 
it myself if CQ would make advertising space 
available for it. The first ad ran in the May 
1957 issue of CQ ... a half page ad for three 
books. Three lonely little orders dribbled in. 
I can imagine how some manufacturers feel 
when they spend $200 on a half page ad for 
what they believe is a good product and then 
they get two or three orders, I knew that con¬ 
tinued (Never Say Die) advertising would do 
the trick so I kept after it. 

By the end of 1957 the orders were coming 
in every day and it was getting to be more 
than I could handle. My mother had gotten 
used to filling the orders whenever I went away 
to conventions so it wasn’t difficult to sort of 
gradually let her take over completely. She 
really enjoyed the work and she threw herself 
completely into it. No book was too hard to 
find for a customer . . . she would spend days 
calling local publishers and writing the more 
distant publishers to find an obscure book that 
a fellow had written in about. Every order had 
to go out the day it came in or else she would 
be miserable. She loved getting letters from 
customers and particularly enjoyed the rather 


large foreign business that developed. 

The day CQ and I got fed up with each 
other she was distraught . . . what was going 
to happen to Bookshop? CQ immediately can¬ 
celled the ads and I got a distinct impression 
that they wouldn’t even take them for money. 
I tried to buy space in QST, but they wouldn’t 
accept any ads, even through an advertising 
agency. Frustration, Bookshop hibernated. 
Mother fretted. 

When I went to work to start 73 she was 
delighted . . . Bookshop would be alive again. 
Since she had never taken any of the profits 
out of the Bookshop bank account I was able 
to dip into this to help get 73 started. It helped 
a lot. As 73 got into publication the Bookshop 
quickly revived and mother was happily sub¬ 
merged in the problems of getting deliveries 
from publishers, keeping all other necessary 
supplies on hand, keeping records, and sending 
out books. 

This summer, when we moved 73 to New 
Hampshire, there was no possibility of bring¬ 
ing Bookshop along for mother was devoting 
what time she didn’t give to her mother, who 
was in poor shape after a stroke, to running it 
and it was helping to keep her busy during 
this time of emotional stress. When her mother 
died in December this freed my mother and 
father so they could plan a trip or two, except 
for the responsibility of Bookshop. It was a 
painful decision to make, but after five years 
of running the Bookshop and sending out some 
15,000 books, my mother turned the records 
and shelves of books kept in stock over to me 
and we have now set up business in our 73 
headquarters building in Peterborough. Mother, 
known to hundreds and hundreds of Bookshop 
correspondents as Cleo Willson, wants to thank 
every one of you that have sent in orders to 
the Bookshop and to let you know that she 
enjoyed serving you more than she can express. 

Well carry on with the Bookshop. Ill prob¬ 
ably be doing a lot of the work now, helped 
by Virginia. I hope you’ll take a good critical 

look at vour reference shelf and think about 

* 

adding a good book to it every now and then. 

. . . wavne 
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RAD 



Bookshop 

Peterborough, N. H. 


If you are interested in maintaining your 
radio reference library at its present dilapi¬ 
dated state then please pass this by. If, how¬ 
ever, you want visitors to your shack to know 
instantly how incredibly well read you are in 
electronics and all those complicated things 
then read on and choose from our highly se¬ 
lected list of guaranteed rouser radio books 
for hams. 

1 -ELECTRONICS & RADIO ENGINEERING-Terman. One 
of the most complete text books ever printed. 1078 
pages. Theory, but easy on the math. $15.50 

5— ANTENNAS-Kraus (W8JK). The most complete book 
on antennas in print, but largely design and theory, 
complete with math. $12 00 


11—NEW 16TH EDITION RADIO HANDBOOK by 

Bill Orr W6SAI. This fantastic book is loaded with the most 
understandable theory course now available in our hobby plus 
dozens of great construction projects. This is the best ham 
handbook in print by a wide margin. Easily worth twice the 
price. $9.50 


13-REFERENCE DATA FOR RADIO ENGINEERS. Tables, 
formulas, graphs. You will find this reference book on 
the desk of almost every electronic engineer in the 
country. Published by International Telephone and Tele¬ 
graph. $6.00 


16—HAM REGISTER—Lewis (W3VKD). Thumbnail 
sketches of 10,000 of the active and well known hams on the 
air today. This is the Who's Who of ham radio. Fascinating 
reading. Only edition. Now only $2.50 


18—SO YOU WANT TO BE A HAM-Hertzberg (W2DJJ) 
Second edition. Good introduction to the hobby. Has photos 
and brief descriptions of almost every commercially avail¬ 
able transmitter and receiver, plus accessories. Lavishly 
illustrated and readable. $2.95 

21- VHF HANDBOOK-Johnson (W6QKI). Types of VHF prop¬ 

agation, VHF circuitry, component limitations, antenna de¬ 
sign and construction, test equipment. Very thorough book 
and one that should be in every VHF shack. $2.95 

22— BEAM ANTENNA HANDBOOK— Orr (W6SAI). 

Basics, theory and construction of beams, transmission lines, 
matching devices, and test equipment. Almost all ham stations 
need a beam of some sort . . . here is the only source of basic 
info to help you decide what beam to build or buy, how to in¬ 
stall it, how to tune it. $2.70 


23-NOVICE & TECHNICIAN HANDBOOK - Stoner 
(W6TNS). Sugar coated theory: receivers, transmitters, 
power supplies, antennas; simple construction of a 
complete station, converting surplus equipment. How to 
get a ham license and build a station. $2.85 


24—BETTER SHORT WAVE RECEPTION—Orr (W6SAI). 
How to buy a receiver, how to tune It, align it; build¬ 
ing accessories; better antennas; QSL's, maps, aurora 
zones, CW reception, SSB reception, etc. Handbook for 
short wave listeners and radio amateurs. $2.85 

26-5-9 SIGNALS—Orr fW6SAI|. A manual of practical de¬ 
tailed data covering design and construction of highly ef¬ 
ficient, inexpensive antennas for the amateur bands that 

you can build yourself. $1.00 


27— QUAD ANTENNAS— Orr (W6SAI). Theory, design, 

construction, and operation of cubical quads. Build-it your¬ 
self info. Feed systems, tuning. $2.85 

28- TELEVISION INTERFERENCE—Rand (W1DBM). This Is 

the authoritative book on the subject of getting TVI out 
of your rigs and the neighbors sets. $1.75 

32—RCA RADIOTRON DESIGNERS HANDBOOK—! 500 
pages of design notes on every possible, type of circuit. 
Fabulous. Every design engineer needs this one. $7.S0 

45—CURTA COMPUTER. The world's smallest computer. 
Send for detailed information. Makes the slide rule look 
sick. Like a big Monroe computer only hand size. 

$125.00 

52- HOW TO READ SCHEMATIC DIAGRAMS—Marks, 

Components & Diagrams; electrical, electronic, ac, dc t 
audio, rf, TV. Starts with individual circuits and carriers 
through complete equipments* $3.50 

53— BASIC ELECTRONIC TEST PROCEDURES-Turner. This 

book covers just about every possible type of electronic 
test equipment and explains in detail how to use it for 
every purpose. Testing: audio equipment, receivers, 
transmitters, transistors, photocels, distortion, tubes, 
power . . . etc. $8.00 

55-TRANSISTOR CIRCUIT HANDBOOK—Simple, easy to 
understand explanation of transistor circuits. Dozens 
of interesting applications. $4.95 

63—GE TRANSISTOR MANUAL, 6th edition. This is 
one of the best buys around: 22 chapters, 440 pages, diagrams 
by the gross, data, facts, charts, etc. If you don't have this 
one you just aren't up to date. only $2.00 

67— TRANSISTOR CIRCUIT ANALYSIS AND 

DESIGN by Fitchen. Written primarily as a college text 
to teach circuit design. $9.00 

68- HANDBOOK OF TRANSISTOR CIRCUIT DESIGN BY 

PULLEN—This is a handbook which teaches a systematic 
system for transistor circuit design. Highly recommended 
by radio schools. $13.00 

74-HANDBOOK OF ELECTRONIC TABLES & FORMULAS- 
Formulas & laws, constants, standards, symbols and 
codes. Math, tables, misc. data. $2.95 

76—MODERN OSCILLOSCOPES & THEIR USES 

—Ruiter. Second edition, shows what a ’scope is, what it 
does and how to use it for radio, TV, transmitters, etc. 
346 pages. 510.20 

80- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. I (second edition). This book gives circuit dia¬ 
grams, photos of mast equipment, and rather good and 
complete conversion instructions for the following: BC* 
221, BC-342, BC-312, BC-348, BC-412, BC-645, BC-946B, 
SCR-274N 453A series receivers conversion to 10 meter 
receivers, SCR 274N 457A series transmitters (conver¬ 
sion to VFO), SCR 522 (BC-624 and BC-625 conversion 
to 2 meters), TBY to 10 and 6 meters, PE-103A, BC- 
1068A/1161A receiver to 2 meters. Surplus tube index, 
cross index of A/N tubes vs. commercial types, TV & 
FM channels. $3.00 

81- SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. II. Original and conversion circuit diagrams, plus 
photos of most equipments and full conversion dis¬ 
cussion of the following: BC-454/ARC-5 receivers to 10 
meters, AN/APS-13 xmtr/rcvr to 420 me, BC-457/ARC-5 
xmtrs to 10 meters. Selenium rectifier power units, ARC-5 
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power and to include 10 meters. Coil data-slmpllfied 
VHF, GO-9/TBW, BC-357, TA-12B, AN/ART-13 to ac 
winding charts, AVT-112A, AM-26/AIC, tM frequency 
meter, rotators, power chart, ARB diagram. $3.00 


82—SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. Ill—Original and conversion diagrams, plus some 
photo of these: 701A, AN/APN-I, AN/CRC-7, AN/URC-4, 
CBY-29125, 50083, 50141, 52208, 52232, 52302-09, FT- 
ARA, BC-442, 453-455, 456-459, BC-696, 950, 1066, 1253, 
241A for xtal filter, MBP (COL-43065), MD-7/ARC-5, 
R-9/APN-4, R23-R-28/ARC-5, RAT, RAV, RM-52 (53), 
Rt-19/ARC-4, SCR-274N, SCR-522, T-15/ARC-5 to T- 
23/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375. 
Schematics of APT-5, ASB-5, BC-659, 1335A, ARR-2, 
APA10, APT-2. $3 00 


88—EUROPE ON $5.00 A DAY. Europe can be just as 
expensive as the U. S. unless you know where to stay and where 
to eat. This book is the standard reference work for European 
travelers on a budget, This is the latest edition. $2.50 


91— DIETZGEN 10" SLIDE RULE. This is the slide rule 
that is recommended in the book, “Simplified Math For The Ham 
Shack.“ With a little practice you'll have Ohm’s Law whipped, and 
any other calculations too. Has CO-Cl-L-T-A-B-S-K scales. Beau¬ 
tifully made rule, complete with plastic case, looks like five times 
the price and works that way too. $2.95 


92—QSL DISPLAY PLASTIC POCKETS. Each set of 
clear plastic pockets holds twenty QSL's for wall display. Keeps 
cards flat, clean and perfect. Keeps walls clean too. Or have you 
tried to hang QSL’s yet. This beats thumb tacks and Scotch Tape 
all hollow. Comes in envelope of three to hold 60 QSL's, give it a 
try and you'll never use anything else. Three: $1.00 


S3— RADAR-TECTOR. This gadget, though designed to pick 
up police radar (which it does very efficiently we are told by 
several amateurs), also picks up two of our amateur UHF bands. 
Operates entirely from the 12v car battery. Regular price is 
$44.95 Bookshop Special..__$28.95 


ACR-1—ABC’S OP CITIZENS BAND RADIO by Buck- 
waiter. How to choose, set up, license and operate CB equipment 
Discusses different types of rigs, receivers, antennas, how to tune, 
install, operate and troubleshoot. $1.95 


ALP-1—GENERAL CLASS LICENSE HANDBOOK 

by Pyle W70E. A complete guide including typical questions and 
answers, to help you prepare for the FCC Technician, Conditional 
or General amateur radio exam. A good writer is quite a help in 
this sort of thing. $2.50 


AMA-1—AMATEUR RADIO ANTENNA HAND¬ 
BOOK by Hooton W6TYH, Basic theory, construction and tuning 
of all the well known and effective ham antennas. Good stuff on 
feed lines and towers too. $2.50 


AMP-1—TROUBLESHOOTING AMATEUR RADIO 
EQUIPMENT by Pyle W70E. A guide for all hams who want to 
keep their gear on the air by themselves. Includes complete 
schematics of many popular ham transmitters and receivers. $2.50 


AMR-1—ABC’S OP MOBILE RADIO by Martin. Covers 
subject of two-way FM mobile operation. Equipment, control, 
range, power supply, receivers, transmitters, installation, and uses. 
Quite comprehensive. $1.95 


ARN-1—ABC’S OP RADIO NAVIGATION by Lytel. 
Complete info on navigational systems for small boat and plane 
owners. Covers Loran, Radar, Consolan, Decca, Gee, Omni, Tacan, 
Vortac, Ms, etc. Well illustrated, simply written and complete. 

$1.95 


BEO—OSCILLATOR CIRCUITS by Adams. This book is 
designed for the fellow who really wants to know how electronic 
circuits work. It is written with incredible simplicity and uses 
four color diagrams to effectively explain just what happens in 
circuits. Covers all nine basic oscillator cricuits. $2.95 


ELW-1—ABC’S OP ELECTRONICS by Waters. Sugar 
coated basics of electronics: the electron, magnetism, resistance, 
inductance, ac, impedance, radio waves, vacuum tubes, transis¬ 
tors. the oscillator. Excellent book for beginners. $1.9S 


HAP-1—ABC’S OP HAM RADIO by Pyle W70E. How to 
get a Novice license. Excellent book by a top author. $1.95 


MCN—MODERN COMMUNICATIONS COURSE by 

Noll. Aimed more at commercial radio than amateur, but an ex¬ 
cellent book for home study or class work. Covers transmitters 
and antennas quite well, $4.95 


NHP-BUILDING UP YOUR HAM SHACK by W70E. 
An up-to-date handbook by a well known 73 author, tells how 
to select your receiver, transmitter, antenna, and accessories. 
Should be in every newcomers library. $2.90 


QAN—2ND CLASS RADIOTELEPHONE LICENSE 
MANUAL by Noll. Another 73 author makes it in the big 
time. Q & A manual for commercial ticket. Get one, you never 
know when it'll be handy ... and this sure proves what you 
know, or don't know. $3.95 


R262—BASIC TRANSISTORS by Schure. Incredibly well 
illustrated book which sugar coats your way to understanding 
transistors. These little doohinkies been worrying you? Fret no 
more, read. $3.95 


SIH—SSB COMMUNICATIONS HANDBOOK by 

W6YTH. This book covers all known methods of generating SSB 
with details on them. Discussion and schematics on many popular 
SSB rigs. Very educational, and mostly for the ham. $6.95 


SWL-1—ABC’S OP SHORT WAVE LISTENING by 

Buckwalter. Covers what to listen to, frequencies, antennas, re¬ 
ceivers, QSL’s, space signals. Good basic book for SWL’ing. $1.95 


TCM—TRANSISTORS CIRCUIT MANUAL by Lytel. 
Schematics and descriptions of over 200 transistorized circuits, 
covering just about anything you can possibly want to do with 
transistors. $4,95 


Send cash, check, money order or anything 
else we can easily take down to the bank to 
get them off our backs. Tear out pages and 
mark books you are ordering, or else jot a 
note of the numbers on a separate sheet. We 
also find it helpful when you include your 
name, call and address. Make check out to 73, 
Inc. (or to Wayne Green, Radio Bookshop, 
73 Magazine, etc.). Don't make it out to CQ. 
We won't even get mad if you include $3.50 
extra for a subscription or renewal. 
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Boy-do we have RTTY 

books! 

What do the readers say about our new RTTY 
books? 

“Truly amazing book. I don’t see how you could pos¬ 
sibly put out such a beautiful and complete RTTY 
book for that price. It sure makes the other book 
look sick by comparison." . . .C.W, . . .NYC. 

"You certainly pulled out all the stops on the new 
RTTY book, it has everything. That special paper you 
used really makes the pictures stand out brilliantly. 
Rut the best part of all is that you have written a 
book that I can understand." . . .L».T. . . .N.H 
"I waited a long time for your new RTTY book and 
I. wanted to let you know that now that 1 have it in 
hand that all is forgiven. Now that I've read it I 
can see why it took so long to get ready." . . .S.H. 

. . .Mass. 

"It is a real pleasure to read a whole hook full of 
that inimitable W2NSD style of writing." . . .B.K. 
, . .N.Y. 

NOT $3.95 

Immediate shipment Not even $3.00 

But ONLY $2.00 pp 
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MATH 
IS EASY 

The most amazingly 
simple process for 
really understanding 
the math that is 
needed for working 
with radio. Ohms 
Law* squares, roots 
and powers; fre¬ 
quency / meters; 
L/C; logs; slide 
rules; etc. 

50* 


ORDER FROM: 73, PETERBOROUGH, N. H. 


Institute Museum 

If you have any ham gear circa the mid 
or early thirties please make arrangements 
so it won t be junked when you leave us. 
We’d sure like to have it for display in the 
museum here with your QSL on it. 


Globe and Subscription: $16.95 



If you shop around carefully in other ham 

magazines you may be able to find this very 

same globe with no subscription bonus being 

sold for a paltry $19.95. When you think it 

over carefully I am sure that vou will see their 

* 

point and order a globe from them for it cer¬ 
tainly is worth that three dollars extra not to 
have another year of 73 to worry about. 

In case I have not been as persuasive as 
usual and you still insist on ordering this ter¬ 
rific IS diameter (nearly five feet around the 
equator) world globe and the one year sub¬ 
scription or renewal that goes with it whether 
you like it or not (unless vou are a life sub- 
scriber in which case drop 11 s a line for your 
special deal which I daren’t publish for fear 
of starting a rush for life subscriptions). These 
plastic balloons are guaranteed, so don’t grum¬ 
ble about what happens when it gets old. I 
have two of them that have been kicking 
around for over seven years now and they are 
still going strong. Use them all the time. De¬ 
flate ’em when going to hamfests or moving. 
Just jot your name, address, call, new or re¬ 
newal sub (give expiration date if you know 
it), and bundle this up with cash, check or 
money order (U. 3. or Canadian) and send it 
to us: 73, Peterborough, N. H. 
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INDEX 

TO 

SURPLUS 


Here, all in one book, is a list of every piece 
of surplus equipment that has ever been 
discussed or converted in a magazine article 
in any of the radio magazines. The Index 
lists die equipment, the title, author and 
issue of magazine where the conversion was 
published, plus a brief description of the 
conversion accomplished. Just one single 
use of this hook will he worth several times 
tbe $1.50 price to you. Compiled with 
painstaking care bv Roy Pafenberg 
W4WKM. 


73 Parts Kits 


Wayne W2NSD/I 

Obviously everyone doesn't have the surplus 
s ore s;ze junk box that I have accrued over some 
twenty plus years in ham radio. To make things 
easier for the fellow with the restricted junk box 
we re starting a new service this month: parts kits 
tor our construction projects. From now on, if thi< 
idea works out well, we’ll have a kit of the basic 
parts availabe for all of our simpler construction 

l ij S * "9 ure quantity buying of parts 

should make it possible to sell parts kits at a little 
below the regular net prices of the parts (besides 
the simplicity of geffing just exactly the parts re¬ 
quired for a project all at once without having to 
tight your way through several catalogs) and still 

have 't pay for someone to do the purchasing and 
put the kits together. 

These will be kits of parts, not the Heath-type 
afrair with detailed instructions, chassis, etc. Com¬ 
mercial chassis run the prices up on things and 
greatly complicate packing and shipping, so we'll 
figure that you will have your own chassis or can 
make do with an old one, a piece of heavy card- 
board, cake pan, etc. 

The first of the kits are now available for im¬ 
mediate shipment. 

Kit W9DUT-I Two meter preamplifier 

$18.50 pp in USA 

Kit W6SFM-I RF Preamplifier 4.00 " 

Kit WI MEL-1 QRP Rig 6 .00 

Kit K6LJY-I Rag Chewer Transmitter 

2 4.50 

Kit K6LJY-2 Rag Chewer Receiver 

16.50 


H 


* I 


Make check out to 73, Inc. 

Mail order to 73, Peterborough, N. H. 


AMATEUR 

TELEVISION 


A great many fellows are missing out on the 
fabulous bi-monthly ATV Bulletin edited by Mel 
Shadbolt W0KYQ. A subscription to this Bulletin 
is only $1 per year . . . and five issues have already 
been published. We still have a few back issues 
available for those that send in immediately. What 
is in the Bulletin? In addition to news of amateur 
TV activities all over the country (and elsewhere) 
there is a directory of all interested hams, a dis¬ 
cussion of available surplus and other new or used 
equipment, etc. To give you a little more detail, 
here is a list of the features in each of the first 
five issues: 

I UHF Antenna Connector; Source of used Vidi- 
cons; Photomultiplier tubes from junk auto dimmers; 
Linearity test method; ATK with si de projector; 
5FP5 tube good for FSS Camera; Test pattern; 
TV Directory. 

II Cheaper Vidicons; ID-66/AXR-I description, 
photos, complete schematic, conversion; Converting 
UHF TV tuners for ATV; That DC Component. 

III Slide Camera in a jiffy; 420 me ATV Antenna; 
One me TV proposal; The Camera Lens; Television 
Standards; Monoscopes; Lecher lines. 

IV Twenty pages this time. Image orthicon; Peaking 
coils; Negative feedback amplifiers; Flying spot 
scanners; Selection of tubes for video amplifiers. 

V Twenty pages again. Complete copy of petition 
to FCC for ATV experimentation on two and six 
meters; Gamma; A Monoscope Camera; Don't Be 
Afraid To Be First; Inexpensive Optics for Flying 
Spot Scanners; Modification of commercial UHF 
Converters on the ATV Band; Power supply modifi¬ 
cation for the Bill Parker Camera; More on the TV 
Camera; Standardization. 

The material in the ATV Bulletins is mostly in the 
fo rm of articles submitted by interested and active 
amateurs. Send your dollar right now and don’t 
miss any more issues. Please let us know if you 
want your subscription to start with the first issue 
or with the current issue. It might be a good idea 
to send $2 by now since we have five Issues out 
as this will get you the complete set of beck issues 
plus the next seven issues to come. Don't forget to 
give your call and address when ordering. 

73 Peterborough, N. H. 
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ONLY 

8x5x2 


QSO'LQG the modern QSO filing system 

NO CARDS TO REFILE, MISFILE, OR LOSE 
COMPACT-REPLACES 800 FILE CARDS 
CAN BE EXPANDED INDEFINITELY 
DURABLE CONSTRUCTION FOR LIFETIME USE 

personalized with your call letters 

ONLY $9.95 COMPLETE POSTPAID 
(CALIF, RESIDENTS ADD 4% SALES TAX] 
COHR5- 73 g ox 504 Charter Oak, Calif, 


fur RHEOSTATS see 

HIWAY COMPANY 

SATISFACTION GUARANTEED 

1147 Venice Blvd. t Los Angeles 15, Calif. 



Reg, $14.98 now only $6.00 ppd. while supply lasts. 
New, guaranteed, and complete with 6AL6, I2AX7, 
squelch control, and mounting brackets, Don‘t miss 
out. Order today. 

VANGUARD ELECTRONIC LABS Dept. H.2 
190-48 99th Ave. Hollis 23, N. Y. 


CB 

CRYSTALS 




H 


.765 




Now available from stock for all American 
made sets using type HC 6 holders— 
doublers or overtones. Fully guaranteed 
=t.005% of channel specified. Please 
specify manufacturer and model number. 


Single crystals 
Six crystals for 
Six pairs for. . 


$2.95 each 
.. . $16.90 
.... $30.00 


Terms: Prepaid or COD 
Postpaid anywhere in the World, 
Save time and money — Order direct 

CLARK CRYSTAL CO., INC. 

C B Dept, 

Marlboro, Blass., U. S. A. 






(W2NSD from page 6) 

head is dug into the sand. The ACARN- 
ARAN-NRRL approach to deficiencies in our 
own government is about the same . . . when 
you disagree with governmental actions take 
matters into your own hands. 

Amateur radio represents one of the few 
mediums for people-to-people communication 
with the communist world. Few of our maga¬ 
zines are able to get through, few movies, few 
books. Those few tourists that manage to get 
behind the iron curtain find themselves ham¬ 
strung by the everwatchful Intourist guides 
and the language barrier. There is no question 
in my mind that there is a basic struggle going 
on between communism and democracy and 
that this is a serious backstage battle, I am 
indeed unhappy over their victories, many of 
which seem awfully avoidable. But I think 
one of the stupidest things we could possibly 
do would be to cut off the amateur radio con¬ 
tacts with the socialist countries for these con¬ 
tacts cannot do us any harm and can do great 
harm to them. Time would seem to be in the 
favor of peace for with every year we find the 
Soviets moving closer to capitalism and the 
U. S. moving two steps toward socialism. Will 
we meet in the middle somewhere or just pass 
each other going our separate ways. 


aaHBKlMMIfi 




the amateurs before Congress, FCC, etc., is 
the best laugh of all. The FCC regulations do 
not permit any group to “represent” the ama¬ 
teurs. Under the present setup each amateur 
represents himself as far as the FCC is con¬ 
cerned and any groups, clubs, etc., are per¬ 
mitted to file comments on the same basis as 
individual amateurs, I do feel that amateur 
radio would benefit from some lobby pressure 
in Washington and have been a bit at odds 
with the ARRL over their refusal to set any¬ 
thing of this nature up, I think it would be a 
catastrophe for amateur radio if the NRRL 
were to step into this void. 

All this business got me to thinking about 
the overall amateur radio setup that we have. 
The socialistic trend that we have been follow¬ 
ing of leaning more and more on the Federal 
Government and doing less and less for our¬ 
selves bothers me. We could, through the 
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ARRL, take over most of the responsibility 
for our hobby and run it ourselves. 

Suppose a Director were elected in each call 
area whose responsibility was to administer 
his area. He would receive a salary for his 
work and would organize the licensing and de¬ 
licensing in his area. He would then have an 
assistant in each major radio club who would 
be in charge of administering license exams 
and checking out complaints of infractions of 
the rules. Official Observers would send du¬ 
plicates of infraction reports to offenders and 
to the Director. When such reports indicate 
multiple offenses by an amateur a hearing 
could be held on the club level and a report 
of the findings sent to the Director for ap¬ 
propriate action. 

At a yearly convention the Directors and 
all interested amateurs could get together and 
discuss proposed changes in the regulations 
and allocations. The Directors could then poll 
themselves for a final decision on rule changes. 

This arrangement would make our hobby a 
lot more flexible and permit more direct par¬ 
ticipation in the management by the individual 
amateurs. It would cut down tremendously on 
the expense to the FCC for the administration 
of the amateur program. It would enable us 
to have supervised exams for all classes of li¬ 
cense at no government cost. It would cut 
down tremendously on the necessity for FCC 
monitoring of the amateur bands since this 
would be taken care of by the Official Ob¬ 
servers. 

Naturally a program like this would increase 
the costs of running the League, but I think 
we can well afford a bit higher investment 
when it would bring us so many benefits. Right 
now I am paying $15 a year in dues to the 
Sports Car Club of America, and $12 per year 
to the Porsche Club of America. I do not 
figure that either of these are high for the 
benefits that I get and I would not think $15 
a year for the ARRL would be exorbitant if 
it were to really manage the hobby. This 
would certainly make generous funds available 
for the area Director and his administration 
expenses. 

This is all just a thought that occurred to 
me and I am sure that anyone can poke all 
sorts of holes in it with little effort I would 
rather see ideas to make something like this 
possible than a list of the reasons why it 
couldn't work. Im that way . I try to fig¬ 
ure out how to do things instead of why they 
can't be done, Maybe that's why I've been 

:• 4 ’.: 

able To successfully start our new little maga- 
zfiie in competition with multimillion dollar 

(Turn to page 78) 


GOT THAT OLD ETCH ? 

Try some of our new improved etch, complete with 
kit of everything you need to etch the dickens out 
of all your crystals. In case you don't have enough 
crystals to etch we include a dozen and a ha If, 
complete with a dozen misc. holders. Some people 
prefer to grind their crystals and we cater to every 
wish. Included (we've thought of everything) is 
some of the best grinding compound (powder) 
you've ever gnashed your teeth on, plus a couple 
wooden crystal blank holders and instructions. Post¬ 
paid in USA. 

Super De Luxe Crystal Grrrinding & Etching Kit. 

$3.95 

We have a special kit for those that like to go first 
class which includes 32 crystals, 20 holders, and a 
lot more of everything else. 

Special Even Higher De Luxe Kit.$7.50 

Then, for the select few, we have the Money Is 
No Object Kit which includes 50 crystals, 35 hold¬ 
ers, and enough everything else to go into business 
for yourself and leave us alone for a while. You can 
etch and grind for a whole radio club with this one. 

Standard MINO Kit ... $12.50 


CRYSTAL BALL 

For only $1.05 each pp you can have a ball with 
these crystals. You can use many of these for con¬ 
verters, many multiply into the UFH bands. All are 
overtone crystals in sealed standard HC-6/U 
holders. Fully guaranteed. Give second choice. 

10400.000 10666.667 12000.000 12300.000 15000.000 

15.7775 20.53333 22.15556 26.12083 26.16250 

26.66667 27.72500 27.12000 28.88889 27.78333 

32.22222 34.0000 34.44444 35.0000 35.55555 

36.66667 37.0000 37.50000 37.40741 37.77778 

39.51850 39.55550 39.66670 39.70370 39.92590 

40.0000 40.11110 40.148148 40.222222 40.52930 

40.370370 40.407407 40.444444 40.592563 40.666667 

40,74070 40,888889 40.9 62963 41.0000 41.037037 

42.33333 42.59259 42.70000 42.90000 42.96296 

44.30000 45.30000 46.10000 46.30000 47,90000 

48.10000 48.70000 49.30000 

100,000 other freqs. Send 25# for the largest crystal 
catalog ever printed. 

ELECTRONICS 

MT. TOP, PENN. 


CONVERTER SALE 


6 meter converter $8.00 postpaid. Complete with 3 
high frequency transistors and 49.4 me. crystal 
for output in broadcast band or 36 me. crystal 
for output in 14-18 me. band. Low noise and bet¬ 
ter than 1 microvolt sensitivity. Operates on 
6-12 V D.C. 

Limited quantity — send your order today * 
VANGUARD ELECTRONIC LABS Oept. H-2 
190-48-99th Ave._ Hollis 23. W. Y. 


for RELAYS see 

HIWAY COMPANY 

SATISFACTION GUARANTEED 

1147 Venice Blvd. f Los Angeles IS, Calif. 
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(W2NSD from page 77) 

QST and a large commercial New York pub¬ 
lishing house (CQ). 

You Cr Him Fight 

The editorial in tire February issue of QST 
didn't upset me much, but it did get me to 
thinking a bit. Judging from some of the letters 
I've received this was not a universal reac¬ 
tion. I don’t know why people insist on com¬ 
ing to me when they are upset and not think¬ 
ing, but somehow, in spite of everything I 
have written to the contrary for the last twelve 
years, a few fellows have it stuck firmly in 
their mind that fm anti-ARRL. Ho, hum. 

Briefly, whoever writes the unsigned edi¬ 
torials in QST suggested that we return to the 
old Class A system of license privileges. This 
would mean taking away certain phone bands 
from the General and Conditional Class licens¬ 
ees. The purpose of this is to return to incen¬ 
tive licensing which is supposed to increase the 
general level of technical knowledge and im¬ 
prove the quality of signals on our bands. 

Now Fm for technical knowledge and Fm 
all for anything that will increase it, but I 
sure doubt that making a lot of fellows mem¬ 
orize a lot of true-false questions will increase 
our knowledge much and Fm even more con- 


YOU CAN'T BUY FRIENDSHIP 

Yes you can. A subscription to 73 will not only buy you the friendship 
of the editor, but will go a long way toward securing an even more precious 
possession: friendship with yourself. Don't go around like a lot of people, 
snarling at things and kicking the dog when he gets in the way. When you 
get that monthly reminder of self friendship from 73 you will think twice 
before you start belting the kids around. You will also get a chance to read 
the rather good section we are running in April on sideband transceivers. 

Name . . ......, . Call.. 

Address ........ .. 

City . .. ........ .. . Zone . , . . , State.. .. 

n $3.50 One Year fj $6.50 Two Years [1 $9,00 Three Years 

□ $40 Life (yours or ours} 

50y each enclosed for the following back issues . . 

(Jan. *61 and June '62 out of print) Class license ... .. 

□ $ l *00 enclosed for one year membership in Institute of Amateur Radio. (The loAR is in no way 
competitive with the ARRL and has no plans for duplicating any ARRL functions. The loAR has been 
formed to facilitate group travel by hams, and to further interest in some of the more esoteric 
ham activities such as Ham TV, wideband FM, etc.) 


for CAPACITORS ree 

HIWAY COMPANY 

SATISFACTION GUARANTEED 

1147 Venice Blyd., Los Angeles 15, Calif, 


ALTERNATOR 


Sen l i -eond tie tor Regu 1 a tor 
Universal Mounting Kit 

15 Amp. Idle Charge 

F. O. B. Boston $59.95 

ELECTR0C0M CORPORATION 

1100 TREMONT ST. BOSTON, MASS. 


teletypewriter 

EQUIPMENT • COLLINS 

51J2, 51J3, R-390A/URR Receivers (.50-30.5 
MC). Teletype Printers #14, #15, #19, #20, 
#26, #28. Kleinschmidt Printers #TT-4A. 
TT-76, TT-98, TT-99, TT-100, GGC-3. Tele¬ 
writer Frequency Shift Converter. For general 
information & equipment list, write to TOM, 

W1AFN, ALLTROmCS-HOWARD CO 
Box 19, Boston 1. Mass. Richmond 2-0048, 
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vinced that it will not improve the quality of 
the commercial equipment being produced so 
that we will have better signals on the bands* 
It would, however, make a hundred thousand 
or so General licensee hams furious, sell a fan¬ 
tastic number of license manuals, and probably 
trim League membership by aforesaid hundred 
thousand. 

Is this the best way to go about achieving 
the desired results? If technical knowledge is 
the goal why try to legislate it when you can 
encourage it through peaceful means with a 
series of technical achievement certificates? 
The Institute plans to eventually do this unless 
the ARRL steps in and sets up the program 
first, which would be welcome. It seems to me 
that my scheme of printing as many simplified 
technical articles and simple construction proj¬ 
ects as I can get written will help steer us all 
in the right direction. 

Much of the QRM on the bands, which I 
am sure has a lot to do with the whole project 
(even though it was implicit) could be alle¬ 
viated by enlisting the cooperation of everyone 
to become active on more bands and thus 
spread things out more. It is not that all of 
our bands are crowded, only that parts of some 
of them are jammed. 

Reciprocation Again 

Senator Gold water has given us a second 
chance to put our shoulder to the grindstone by 
reintroducing the bill for permitting the FGC 
to extend licensing privileges to visiting foreign 
hams, should they believe it worthwhile. Now, 
if we could find one single amateur with a few 
weeks spare time and the perseverance to per¬ 
sonally talk this piece of legislation through 
all of the bureaucracy which is stacked up 
against it, we might end up with a badly 
needed change in the old 1934 Communica¬ 
tions Act and we might be able to face the 
foreign amateurs at the next Geneva Confer¬ 
ence (on frequency allocations) and find them 
more friendly. We might also be able to oper¬ 
ate from a lot more countries while traveling. 

Conventional Conventions 

The recent failure of the Hudson Conven¬ 
tion to draw more than a handful of amateurs 
seems to me to be far more than the result 
of inept planning and bumbling chairmanship. 
The alibi that the International Communica¬ 
tions Fair a few weeks later, so heavily pub¬ 
licized by CQ, drew away amateurs from the 
Hudson Convention doesn’t hold much water 
when one considers that this too turned out to 
be a monumental turkey. 


[pfcMPffl G E M?i 


COMMAND SETS Receivers 

Famous Q-5*er 190-550 ke, in excellent 


condition 12.95 

15-3 MC Rcvr, NEW 14.95 

6-9 MC Good condition 9.95 

Transmitters 

2.1-3 MC NEW 5 93 

3- 4 MC Excellent condition 6.95 

4- 5.3 MC Excellent 4.93, NEW 6.95 

5 3-7 MC Excellent 4.95, NEW 6,95 

5.3-7 MC less tubes & xtal, good cond. 2.95 


WE PAY HIGHEST CASH PRICES FOR: PRC, 
GRC, MILITARY RADIO SETS & TEST EQUIP¬ 
MENT. LET US KNOW WHAT YOU HAVE TO 
SELL OR SWAP. 

Write for NEW 48-PAGE CATALOG 
loaded with BARGAINS! 

Phone (213) WE 8-3731 

COLUMBIA ELECTRONICS 

4365 WEST PICO BLVD. LOS ANGELES 19, CAL. 


AIL BAND AMATEUR RADIO TRAP ANTENNAS! 



Reduees Interference end 
Nolle on All Makes Short 
Weve Receivers. Makes World 
Wide Reception Stronger. 
Clearer en All Bands! 




For ALL Amateur Trans¬ 
mitters. Guaranteed for 
500 Watts Pewer for Pl- 
Net or Link Direct Feed. 
Light, Neat Weatherproof 


Complete as shown total length 102 ft, with 87 ft. of 72 ohm 
balanced feedline. HI-Impact molded resonant traps. (Wt. 8 or. 
1" x 5" long). You just tune to desired band for beamltke re¬ 
sults. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLA88 AMA¬ 
TEURS! NO EXTRA TUNERS OR GADGET8 NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Use as inverted V for all band power gain, NO 
HAYWIRE BOUSE APPEARANCE! EASY INSTALLATION! 
80-40-20-15-10 meter bands. Complete.......$14.95 

40-20-15-10 meter bands. 54-ft. ant. (best for swls)... 13.95 

SEND ONLY 13.00 (cash, ek., mo) and pay postman balance 
COD plus pontage on arrival or send full price f«* nnarpeld 

delivery. Complete installation & technical instructions fur¬ 
nished. Fr*“« information. 

Available only from: 

WESTERN RADIO - Dept. A7-3 - Kearney, Nebraska 


J. J. GLASS 

THIS MONTH'S SPECIAL! 

swap or cash! 

GONSET AM COMMUNICATOR 

Special 18W COMMUNICATOR xtal-control led 
on Transmit Sc Receive. Range 118 to 174 MC. 
IDEAL for Net Control, or fixed or mobile Net 
Stations Sc Repeaters! 



18 lbs.) was designed for rugged commercial use. 
Covers 2 Meters and is easily adaptable to 6. 
18 watts RF power input. Receiver & Transmit¬ 
ter crystal controlled, range 118-174 MC. Receiver 
is double-conversion superhet. Available In 6 OR 
12V, specify which desired. Self-contained speak¬ 
er. Push-to-taik hi-impedance mike input. Built- 

in power supply. NEW, but less tubes- 67.50 

each, or will swap for _— ?? 

WE BUY military radio gear & test equip* 
ment, GRC, PRC, TS, etc. Will swap or buy 
for cash. 

Send for new Catalog! 

J. J. GLASS CO. 

1624 S. Main St., Los Angeles 15, Calif. 
Phone (213) Rl 9-1179 

Fridays ’til 9 Drop in or write! 
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I SATURN 6 

I the original 

I HALO 

I 

Saturn 6 Antenna only. $11.95 

| Saturn 6 plus mast & 

| bumper mount.$16.95 

l-PAR Products Co. 

FITCHBURG, MASSACHUSETTS 



Long John 

for Six Meters 


9S 


FEATURES 

Designed for maximum forward gain. 

Gamma Match for co«ox feeder. 

Finest grade aluminum tubing. 

Exceptionally strong since there are no drilled 
holes. 

All aluminum construction eliminates electrolysis. 
Entire beam and supports can be grounded for 
lightning protection. 


We are proud of this new Long John Antenna. We # ve 
tried to put in every feature you could want. The re* 
suit is a reasonable cost high gain beam which can 
easily be put up and which will stay there practically 
forever. It has a wide enough lobe so you don't have 
to swing it around all the time, yet gives you tre~ 
mendous gain where you want it. 

AT YOVR DISTRIBUTORS OR WRITE DIRECT 


H l-PAR 

Products Co. 

FITCHBURG, MASSACHUSETTS 


What's wrong? 

After having attended twenty-odd conven¬ 
tions and participated rather intimately in the 
staging of one, I think I have some ideas. I 
am not thinking so much in terms of slight 
improvements as in basic orientation. All of the 
suggestions that I made in my November 1961 
editorial are still valid and have since been 
backed up over and over by letters from ex¬ 
perienced convention committees, but those 
ideas aren't basic enough. 

What is the purpose of a convention? A 
long list of purposes can be worked up if you 
set a committee on the project, but basically 
it is to get a bunch of hams together and have 
a good time. OK? And what do conventions 
offer hams in the way of a good time? Well, 
they offer a chance to meet other hams and 
talk. This is fine if you are fairly active and 
have a group of fellows that you pal around 
with on the air. In reality it is often difficult 
to find people to talk to and you usually stick 
with one or two friends for the whole affair. 

There are prizes, I suppose that a few fel¬ 
lows will go to all the trouble to go to a con¬ 
vention, complete with entrance fee, in the 
hope of winning something great. I have 
watched too many kilowatt stations being won 
by the wives of Novices to put much faith in 
any riches coming my way. With the excep¬ 
tion of the Dayton Hamvention most conven¬ 
tions send the great percentage of the con¬ 
ventioneers home empty handed. 

There are exhibits. These are popular and 
are more the crux of conventions than any 
other facet. The high cost of booths and ex¬ 
hibiting keep down the number of exhibits. 
Conventioneers spend a great deal of their 
time at the exhibits, not so much out of in¬ 
terest, but for the lack of anything else to do. 

Talks by experts are a feature of most con¬ 
ventions. Some of these are interesting, some 
are incredibly dull. I've dozed through some 
interminable talks by top names in our hobby. 
And some, like the VHF talk by Bruce Kelly 
W2ICE, stand out for years in my memory. 

Something important is lacking. Consider 
the convention from the aspect of the ham 
who is trying to decide whether he wants to 
take a day or two off, spend the $5 entrance 
fee, and drive all the way to the convention. 
If he has to foot the bill for the XYL plus 
hotel then it has to be mighty attractive to 
him. Even in New York City, where most 
fellows only have to spend 15$ plus a short 
subway ride to attend a convention, more 
than nine out of ten amateurs stayed home. 

Here is my suggestion. Instead of inviting 
a few well known hams to pontificate, why 
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not have them conduct seminars for the dis¬ 
cussion of all aspects of their specialization. 
In this way fellows interested in RTTY could 
get together and talk over new circuits, oper¬ 
ating techniques, the solution to mutual prob¬ 
lems, etc. The VHJF’ers could exchange ideas 
on allocations, techniques for working and de¬ 
tecting aurora, meteor skip, etc. Group dis¬ 
cussions could be conducted on every aspect 
of our hobby and the attending amateurs 
could actually participate in the talks rather 
than having to be just passive listeners, with 
the privilege of throwing a question or two 
at the end if there is time. 

It seems to me that a lot more enthusiasm 
for attending conventions might be in evi¬ 
dence if everyone could actively participate 
like this. I suspect that we would see a lot 
of fellows carting in their latest homebrew 
gear to show, their QSL cards to flash, notes 
on subjects they want to bring up in the vari¬ 
ous seminars, and a lot of enthusiasm. 

Yes, yes, I know . . . there have been 
seminars at conventions . . . nothing new in 
the idea. Well, Tm more conservative than 
liberal, and this means that I am more for the 
utilization of proven ideas than for the ex¬ 
perimentation with untried ones. If our little 
Institute of Amateur Radio ever grows to the 
convention stage well seminar things to a 
fare-thee-well (whatever that is). 

Quack 

The SSBARA will have their usual “Dinner” 

(Turn to page 88) 


S t M ■ g+ g% 
Eat IVI I 


U C T O R S 


Packaged in clear plastic bags. Made in IJ.S.A. 100% 
guaranteed. Subject ft* your approval. 

Qtv. jn Order 

Pkfl. Description no. 

1 750 mil-750 piv silicon reel, R-1H 

2 750 mil-500 piv silicon reel. It 1 

2 2 amp-200 piv stud mount sih reel. R-2A 

1 2 amp-400 piv stud mount sll. reel. B-2 

1 B amp-100 piv stud mount sll. reel. R-OB 

10 Sii. diodes-1X34. 1X60. 1X64 He. D-l 

2 10 watt PSP Pwr irons. 2X155 type T-7 

1 ^0 watt PNP Pwr Iran*. 2X173 tvpe T-S 

4 PNP tram 2X107. Ck722 type T-l 

2 PNP t .mm mixer/osp/converter type TX-1 

2 PNP tram. IP amplifier TX-2 

2 PNP trans. AF amplifier 9 volt type TX-4 

50 %, 1. 2. watt resistors, assorted RK-50 

25 500v mico cond. 5, 10 20% asst. MK-25 

25 JOOOv ceramic cond. asst, values DC-25 

ANY PACKAGE $1.00 plus .10 postage 
Any ten packages $10.00 postpaid in V.S. 

No COD's 

Les W9GAI DELTA DISTRIBUTING 
23S7 York St., Blue Island, III. 


for CONNECTORS sec 

HIWAY COMPANY 

SATISFACTION GUARANTEED 

1147 Venice Blvd., Los Angeles 15, Calif. 


500 Watts PEP! 



Complete transmitter, including 
heavy duty power supply. 

TRI-X-500 

Features 

Upper and lower sidebands on all ranges + AM 
& CW 

Power output control 75-500 watts 
Automatic level control (A. L. C.) 

Meter lor monitoring plate current and transmitter 
output 

Provisions lor FSK 

Rugged heavy duty cast aluminum chassis 

Modern styling and extra compact lor table top use 

Heavy duty lull time blower 

Smooth tuning 100-1 VFO tuning 

500 watts PEP to 4X150 

400 watts CW 

300 watts AM 

Carrier suppression more than 50 db 
Unwanted sideband suppression more than 45 db 
Spurious Irequencies down more than 45 db 
All Crystals included 

VFO Stability: 50 cps. alter one-hall hour warmup 
Pi network output. 45-100 Ohms 
Voice control 
Anti-trip circuitry 

Frequency Ranges: 3.5-4.0 me. 7.0-7.5 me. 
14.0-14.5 me, 21.0-21.5 me. 28.0-28.5 me, 
28.5 29.0 me. 29.0-29.5 me. 

TRI-STATE Electronics, Inc. 

2734 Lee Hwy., Falls Church, Va. 


Send inlormation on the TRI-X-500 SSB Transmitter 
to: 

Name.. ... .. 


Add 


ress 


City 


State 
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CW Sidetone 


for SSB Rigs 


MY STORE-BOUGHT SSB rig also 
does a fine job as a CW transmitter. For CW 
operation, audio drive to the balanced modu¬ 
lator is disabled, and carrier signal is injected 
downstream of the balanced modulator. How¬ 
ever, the rig does not have a built-in sidetone 
oscillator as do some of the other rigs on the 
market. No doubt, the absence of a sidetone 
oscillator reduced the price of the rig a few 
dollars from what it might otherwise have 
been, but the operation convenience is also 
reduced; 

(1) with no sidetone there is no convenient 
way to monitor my fist when working 
stations off my own frequency; and 

(2) a sidetone audio signal can be used to 
actuate the transmitter VOX circuit, 
eliminating the need for a manual send- 
receive switch, 

I decided to add the sidetone oscillator that 
the manufacturer left out. The resulting unit, 
built completely from parts in my junkbox, is 
external to the transmitter and requires abso- 


Shei Shalion K6CYG 
I 1058 Queensland Street 
Los Angeles 34* Calif. 

lutely no modification of the transmitter. 

The accompanying schematic tells practical¬ 
ly the whole story. 

The oscillator, consisting of R8, C2, and the 
NE-2 neon bulb, is about as simple as an 
oscillator can be. This type of oscillator is 
especially well suited to this application be¬ 
cause the sawtooth waveform that it produces 
is easier to listen to for extended periods than 
a sinusoidal waveform. Increasing the value of 
R3 or C2, or decreasing the supply voltage, 
will decrease the oscillator frequency; decreas¬ 
ing the value of R3 or C2, or increasing the 
supply voltage, will increase the oscillator fre¬ 
quency. If you decrease R3 to too low a value, 
oscillation will stop. 

One half of VI is a cathode-follower; the 
second half is a keyed audio amplifier with a 
speaker output transformer as its plate load. 
The cathode-follower was found necessary to 
isolate the oscillator from the keying transients 
at the grid of the amplifier section; without the 
cathode-follower, the oscillator stopped and 


TO XMTR 
AUDIO INPUT 


MIC 

INPUT 
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for 6 . 1 . SPARE PARTS see 


started with each dot and dash. 

The two resistors connected to the grid of 
the cathode-follower comprise an attenuator to 
set the speaker volume at the desired level. If 
you want to change the speaker volume, in¬ 
crease or decrease RS, as appropriate. 

The bottom end of the amplifier grid resistor, 
R8, connects to the hot terminal of the key. 
Your xintr must use a grid-block keying system 
in which a negative voltage sufficient to cut off 
the amplifier portion of VI exists across the key 
when the key is open. Closing the key grounds 
the grid resistor, allowing the tube to amplify; 
this results in a monitoring tone from the speak¬ 
er, and actuates the xmtr VOX circuit on the 
first “dit”. The VOX will drop out after the 
normal delay time when you stop sending. 

The power supply is shown to the left of the 
dashed line in the schematic. I found it more 
convenient to build in the power supply as 
part of the sidetone oscillator unit, but you may 
prefer to steal some current from your rig or 
receiver, or use another source of power. If 
you do. plate supply voltages between 90 and 
250 volts should work satisfactorily. At 90 
volts, the current drain is 6 ma; the current 
drain will be approximately proportional to 
the supply voltage. Make certain that the elec¬ 
trolytic capacitors C1B and C1C have sufficient 
voltage rating to handle whatever supply volt¬ 
age you use. 

The power transformer I used is GE No. 
K68J661. It comes from a reluctance pickup 
phono preamplifier. The transformer shown in 
the schematic is the closest substitute I was 
able to locate in the catalogs. 

There is nothing particularly critical about 
any of the component values. Cathode by-pass 
capacitor C5 can have any value from 6 to 25 
uf. Resistor values and the values of C3 and C4 
can vary 20% from those indicated. The pri¬ 
mary impedance of T2 should be between 6000 
ohms and 10,000 ohms. 

My sidetone oscillator is built on an old 
chassis (also from the phono preamp) that is 
not particularly a thing of beauty. Not only is 
it unworthy of a photograph; but it doesn't 
even look good in my shack, so I have it 
mounted under the operating table where it is 
also out of the wav. 

One additional note. The zeroing switch on 
my rig grounds the keying circuit. To avoid 
sidetone from the speaker when zeroing, I 
placed a normally-open unused auxiliary con¬ 
tact on my antenna relay in series with the 
speaker at point “X J> on the schematic. This al¬ 
lows sidetone to reach the speaker only when 
the VOX is activated and the rig is on the air. 

... K6CYG 



COLLINS 51S-1 Receiver 

New condition. Used about 15 hours. Fully guar¬ 
anteed. Best offer over $ 1200 . 


JEFF-TR0NICS 

SH 9-4237 

4791 Memphis Ave., Cleveland 9, Ohio 
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WE BUY, SELL, 
TRADE. SEND 
FOR FREE LIST 
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5 0 6 - 5 1 0 
KISHWAUKEE ST 
ROCKFORD. ILL. 


ELECTRONIC SUPPLY, INC. 



HARTMAN SURPLUS CO. 

is built on the idea many people like to 
build and experiment. With this in mind, 
we offer low prices, and extra fast service. 
Send for our free catalog, and see for your¬ 
self. 

P. O. Box 5031 • Eugene, Oregon 


CORRECTION! 

My ad last month should have read 
“3BP-1 .... $3.95,” not $2.75 as it 
did read. 

B. C. ELECTRONICS 

2333 S. Michigan Ave. Chicago 16, Illinois 


Central Electronic's Q MULTIPLIER 

The Important components for this unit: the two variable ca¬ 
pacitors—380 nimfc!, and dual 30 & 00 mrnfd, with 2 speed 
shaft. *‘Q” coil; -153 KC I.F; sensitivity control dual 5 & 20 
K ohm pot, dual shaft; with schematics, wiring diagram $5.00 
With grey crackle cabinet, less front panel $5.75 

R23/ARC-5, 100-550 KC, rec. 85 KC IF, Q~5er, ex used $15.00 

RAX-1, 200-1500 KC, rec. 135 KC IF, 24v dynamotor, ex used 
Insides very clean, like new. no sand or corrosion $25 

85 KC IF, for BC-453. me for Q 3er, SSB, $1.00 ea.; 3 $2.75 

85 KC IF, for later ABC. rec. ceramic form and base, male 
terminal pirns, higher $1.25 each, 3/$3.50 

15 MC IF. for late ABC VITF rec. 39c; 3/$l.l0 

METERS 

O-l MA DC, DALE for K-V, Z%” rd. $4.50 

0-30 MA DC, WESTON 301, (SAN0AMO) 3 %" rd. $4.50 
0-300 MA DC, WESTON 301. (SANGAMO) rd $4.50 

0-800v DC, BURLINGTON, hems sealed, 3%" rd. 1000 ohm/v 

$3.50 

0-5 MA DC. EMICO NF2C2125, 2" rd. moving vane $1.50 
0-200 ua DC, HOLLER-SMITH, rd, scale 0-1.0, * $6.50 
0-1.2 MA DC, GE, etc. take-outs, tested, scale 0-300 * $2.00 
- White luminescent figures on black background. 

LATEST ‘ GOODIE*' sheet free with every order. 

Please include sufficient for postage and insurance. Any excess 
returned with order. For Illinois delivery add 4% to cover 
sales tax. 

BC ELECTRONICS 

2333 S. MICHIGAN AVE. 

CHICAGO 16, ILL. CAIumet 5-2235 
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73 Tests the 


Eico 

THE EICO PEOPLE have brought out 
a transmitter which is obviously intended for 
the Novice, though any amateur would be 
happy to own it for a standby rig. Economy, 
ease of construction, and simple operation are 
among its virtues. Priced at $49.95 in kit form 
and providing 60 watts CW input on 80, 40, 
20, 15 and 10 meters, the rig also has pro¬ 
visions for an external VFO and a modulator 
when the Novice ticket is exchanged for a 
General. 

The rig has three tubes; a 6CL6 oscillator, 
a 6DQ6B final amplifier (each of these stages 
has its own bandswitching plate tank circuit), 
and a GZ34 rectifier in the power supply. A 
complete diagram of the 723 is shown in Fig. 
1 . 

The 6CL6 functions as a Colpitts crystal 



723 

controlled oscillator. There are two inherent 
characteristics of this circuit which make it 
very desirable. First, very little current ac¬ 
tually flows through the crystal, thereby reduc¬ 
ing the possibility of crystal heating. This 
greatly reduces any tendency for the crystal 
to change its resonant frequency. This also 
eliminates the possibility of the crystal being 
fractured by excessive current. 

Secondly, and most important in a rig of 
th is type, the circuit provides relatively high 
output at multiples of the crystal frequency 
and it can be tuned to the desired harmonic 
by the plate tank circuit. This eliminates the 
necessity of an additional tube for a buffer- 
doubler. It also allows the use of 80 meter 
crystals for 80, 40 and 20 meter operation, 
while 40 meter crystals may be used on any 
band, 40 through 10 meters. 

Although there is no buffer stage between 
the oscillator and the final amplifier, frequency 
shift due to oscillator loading is minimized be¬ 
cause the frequency determining portions of 
the oscillator circuit (the crystal and control 
grid) are isolated from the oscillator plate tank 
circuit by the screen grid. 

The final amplifier is quite conventional, 
with the 6DQ6B pentode operating as a class 
C power amplifier. The final operates straight 
through on all bands, with the exception of 10 
meters, where it functions as a frequency 
doubler-final. A band-switching pi-network 
tank circuit serves to match the final to the 
antenna. Loads of 50 to 1000 ohms may be 
matched by this circuit. A somewhat unusual 
feature is an additional 1000 mrnfd capacitor 
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which may be switched in parallel with the 
900 mmfd variable used in the pi-network, if 
proper loading is not possible with a partic¬ 
ular type of antenna at the lower frequencies. 

Cathode keying is used in the 723, with 
both the oscillator and the final being keyed. 
An octal plug on the rear chassis apron per¬ 
mits an external modulator, such as an EICO 
Model 730, to be placed in series with the 
final amplifier B~f line. With this arrangement, 
50 watts input may be expected on AM phone. 

An external YFO may be used by simply 
plugging its output into the crystal socket on 
the front panel of the rig. In the event that 
the VFO does not have a self-contained power 
supply, Eico has conveniently provided 500 
vdc at up to 15 ma and 6.3 vac at the octal 
socket on the rear chassis apron. 

The power supply utilizes a GZ34 rectifier 
tube, sometimes called a 5AR4, and a 5-25 
Henry swinging choke, along with two 40 mfd 
capacitors. This circuit does a good filtering 
job and provides good regulation on CW. In 
the event of ac power failure, the octal plug 
may be connected to an external emergency 
power supply, such as a mobile battery oper¬ 
ated vibrator supply (see Oct. 1960 issue of 
73 Magazine for a delux “Three-way Power 




CRANK-UP 


Versatile • All-Purpose 

ROHN Crank-Up Towers are 
especially engineered for ama¬ 
teur and experimental use. They 
represent the finest, most prac¬ 
tical towers of their kind avail¬ 
able. ROHN Crank-Ups feature 

(1) construction of welded steel; 

(2) hot-dipped galvanizing 
after fabrication throughout; 

(3) special roller guides be¬ 
tween sections on SD & HD 
Series to eliminate friction for 
smooth raising and lowering. 
Also, ROHN towers assure uni¬ 
form structural strength re¬ 
gardless of tower extension 
from highest to lowest height! 
Available in 37', 54', 7188', 
105' and 122' heights. Prices 
start at less than $100. 


Also available are ROHN communication and micro- 
wave, TV reception, amateur radio and general purpose 
towers for all heights to 800'; telescoping masts and 
roof towers; and complete accessories including micro- 
wave passive reflectors and lighting equipment. 


WRITE FOR FREE LITERATURE AND 
FULL FACTS AS TO WHY ROHN 
CRANK-UPS ARE BEST! See for 
yourself before you buy. 

Manufacturing Company 

P. O. Box 2000 • Peoria, Illinois 

“World’s largest exclusive manufacturer of TV - 
Communication towers - Representatives worldwide** 


ROHN 


FANTASTIC VALUE IN 
CLOSED CIRCUIT TV 

BRAND NEW—COMPLETE SYSTEM SHOWN 
LOW-LOW $495.00 —Complete; system with all tube s, — 

wired and tested. Less Vidieon and Lrns—with schematics (connecting 
cables and plugs only-—-supplied but not assembled.) 

ONLY $649.50— < Complete system with test vidieon, lens, and 

assembled cables, schematics, wired and tested. 

Approx. I/10 mfg. sug. resale price 

El A Standards of 525 lines, 60 Fields, 30 Frames and 
2:1 interlace—Aspect Ratio 7:3—Capable of 700 lines 
ifori/ontal resolution and 350 Lines Vertical. 



Camera — 4 lubes A Vin 

Control Monitor — 12 tubes &. 2IDAP4 


Write for Catalog #1273 “How to Build a Low Cost TV Camera.*’ Industrial 
and Broadeast Cameras and equipment, miscellaneous accessories, lenses, tripods, 
etc. only 50 


Power Supply — II tubes & transistor — 
3l-5ko crystal controlled oscillator. 


DENSON ELECTRONICS CORP., Box 85, Rockville, Conn., TR 5-5198 
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Supply”). Even it the emergency supply does 
not put out the maximum amount of 500 vdc 
@ 150 ma, the rig could still be used on an 
emergency basis at reduced power. 

Another feature is that 117 vac is automat¬ 
ically applied to pins 2 and 7 of the rear 
socket when the Function switch is placed in 
the “XMIT” position. This voltage can be used 
to operate an antenna change-over relay and 
other devices. 

Construction of the kit proceeded without 
difficulty and no mistakes were found in the 
instructions. The 160 steps, which sound like 
a great deal, were easy to follow and were 
assisted by large, clear fold-outs. Total time 
required for assembly will run from about 14 
to 20 hours, depending on kit building ex¬ 
perience, In spite of the relatively small over¬ 
all size, the under chassis wiring is not at all 
crowded and should be no problem to someone 
constructing his first transmitter. 


Three amateurs used the rig, each undei 
different conditions and with various types of 
antennas. Results were as good or better then 
expected. Most who have used this little rig 
were surprised at the way it "got out” The 
cabinet design also is impressive, particularly 
when you consider the low price. At $49.95 
the little 723 is a good buy for the Novice or 
others who want a good standby rig. 

. . . W3UZN-W3WTO 

SPEC’S 

Power Input: 60 Watts CW; 50 Watts AM-Phone, with 
external modulator. 

Output Load Z: 50-1000 ohms. 

Band Coverage: 80, 40, 20, 15 and 10 meter Amateur 
Bands. 

Operation: Crystal control, with provisions for external 
VFO—Also Plate Mod. 

Tubes Used: 6DQ6B final, 6CL6 oscillator, GZ34 rectifier. 
Power Requirements: 117 VAC, 60 cy, 140 Watts. 
Cabinet Size & Weight: 6" High, 8 *4" Wide, 11%" Deep. 

—15 pounds. 

Price: Kit—$49.95 

Wired— $79.95 



M>CA. ALL OTHERS i*V m$Cf IPf. Rico tAWMpm 

**.C*0~M'CR0*WADi w* I y** IWCRCf ARAB 
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SURPLUS SPECIALS 

Pownrstat, 12,0 volt>: input, 0-314 volts out, 2 Amps., 60 cycles, 
isolating, 2" dlarn. x 3". Vi" diam. shaft. 2 lbs. $2.00 
Texas Inst. Zener reference diodes, 1N756A* 8.2 volts, 4O0 mw. 
$1.00 each, 4 for $3.00. 

Hammarlund tuning capacitor, TCD-44L, 2 sections, 32.5-465 
mmf per section, 0,07" spacing. 10*4" long, V4"xl" shaft, 4 

jhs $4.75, 

Plate Transformer, 390-0-390 volts, 450 ma., will supply 730 
vdc, at 230 in a. In bridge circuit. Fully encased. 4Vi"x8"x8". 
20 lbs. $4.00 

SWR bridge pickup, equivalent to Jones Micromatch model 
3748. 52 ohms, 200 watts maximum, includes 2 silicon crystal 
diodes. Good used cundx. 3 pounds. $2.95. 

BO-221 Frrq Meters, 2 excellent used BC-22IA.K with modu¬ 
lation, l new BC-221AH. all with crystal and original cali¬ 
bration hook. 25 pounds each. $80.00 each. 

Please include sufficient postage with your order. Send 

for our catalog. 

In stock: Drake 2~B, National, Hy~gain t Ameco , 
Webster Bandspanner 

JEFF-TRONICS 


4791 Memphis Ave. 




K6HYY 

WA6HYU 


Cleveland 9, Ohio 


Blectnoruc& Ca. 


COLLINS, HAMMARLUND, MOSLEY, 
SWAN, SIDEBAND ENGINEERING, 
NATIONAL, GONSET 


(W2NSD from page 81) 

at the Statler-Hilton, an all clay hamfest on 
March 26th, Exhibits, etc. The dinner will run 
vou $12.50 if you order tickets in advance 
from W2JKN, 4665 Iselin Ave., New York 7L 
$13.50 at the door. Steak dinner, professional 
entertainment. 

RiTty Eaters 

In addition to the other festivities going on 

at the IRE Show this vear there will be the 

* 

usual gathering of the RTTY clan at the White 
Turkey Town House, 260 Madison Avenue, 
New York, at 7 PM. Monday March 25th, 
The Tab is S6 paid in advance to Elston 
Swanson W2PEE, Instruments for Industry, 
101 New South Road, Hicksville, New York. 
Ill be there . . . see vou. 


2163A FULTON AVE, SACRAMENTO, CAL 


/ 

/y 

// 



PART #WH 


New! CONTOUR 

WHIP CLAMP 

Holds Whip in natural angle position. 
Protects and gives longer life. 

Chrome plated complete with mounting 

“ KAR-TENA MFG. 

Prepaid P.O. Box 185, 

Ama, Net Newmarket, Ontario 


c w 

Abbreviations 


PREPAID OR FREIGHT ALLOWED* 



ANTENNA 

PACKAGE 


MONEY 

DOWN 


SAVE 

BUY FROM WRL 

WRL SPIRE 
SPAULDING TOWERS 


SELF-SUPPORTING 
3 SIZES 32', 40', 48' 

All self-supporting with large tribander 
or other beams. May be extended to 
120 ft. with proper guying. 

3 MOUNTING BASES 

i a » Rigid conerete r'nount. (b) Concrete 
mount with hinge base, (c) Earth an¬ 
chor with hinge base (no concrete). 

★ Fully galvanized 

★ Aircraft riveted 

★ Streamlined appearance 

it Includes rotor mount for Ham-M, 


/ St FOOT 

?49>5 co& 

X MOUNT 


*Ea»t of Mist. Vtlvtr 
•11 shipments art via 
truck, collect, with 
$5.88 frt. allowance. 
West of Mitt. Blear 
your eholca: via rail 
frt. fully prepaid or 
via truck, call ait. with 
5 08 frt. allowad. 


'By Demand — Moat Popular Towor in tho USA 1 


WRL World Radio Laboratories, Inc. 


1415 W BROADWAY 

council BtUlFS IOWA 


PHONf 3?8 1151 


For many years I’ve nursed an irritation 
over the abbreviations used by hams, most of 
them sponsored by an organization that should 
know better. Td like to get my thoughts on 
the subject over to the gang, through our new 
and rising magazine 73. 

Since 1879 the Phillips Code has been 
available as a standard of abbreviations suited 
for the transmission of news over press land¬ 
line and radio circuits. Amateurs would do 
well to adopt this code as a standard of ab¬ 
breviations. It will make a CW rag chew 
more enjoyable, and permit a great deal more 
ground to be covered in a given time. While 
the code was tailored to news stories, it is 
ideal for ham usage as well. Let's cite just a 
few examples: IWU—it was understood; QC)H 
—on the other hand; ENY— enthusiastically; 
YA — yesterday; YAM — yesterday morning; 
ELCUD—electrocuted (as some hams are), 
and it is hoped that they are CB1— covered by 
insurance, and that their shack isn’t DBF- 
destroyed by fire. There are hundreds more. 
And the code has an added advantage. It is 
easier to remember a short abbreviation such 
as PNPY than to remember how to spell pleni¬ 
potentiary. 
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The TCR edition (Telegraph-Cable-Radio) 
of Phillips Code, is available from the Tele¬ 
graph and Telephone Age, 25 Beaver Street, 
New York 4, N. Y. It contains, in addition to 
the Phillips Code, the various “Q” codes and 
their commercial equivalent the “Z” codes. In 
the back of the book are the International and 
Morse codes. World Time charts, and several 
foreign alphabets with their code symbols. 

After you get your code book, meet me on 
the air. I used to be a press operator and my 
speed is a leisurely 55 wprn if your keying is 
clean and you know how to use your keyer. 
And, I still remember a good part of Phillips 
Code. . . . K7MSL 


Institute Certificates 

CERTIFICATE HATERS CLUB. Available to any li¬ 
censed amateur who submits a signed statement 
that he has never been awarded any other cer¬ 
tificates and that is, in the future, he is ever 
awarded another certificate that he will hate it. 
One dollar required to cover the costs of administra¬ 
tion of this program. 

WAAS CERTIFICATE, Available to licensed amateurs 
who submit proof of having contacted 49 states 
and a dollar to cover the costs of administration of 
the program. QSL's must be alphabetical by state. 
Stickers ($1 per application) are available for WAAS 
made all on any one band or all with one mode of 
emission (CW-AM-SSB-RTTY). 

DXDC CERTIFICATE. DX Decade Club. Availab!e to 
amateurs who submit proof of contact with any 
fen official U. N. countries and a dollar to cover 
costs of administration of the program. Stickers 
($1 each) are available for DXDC made all on one 
band or all with one mode. 

RRCC. Real Rag-Chewers Club. Submit signed state¬ 
ment confirming a two-way continuous six hour 
contact and dollar to cover our costs. 


FREQUENCY-METER BARGAINS 
Navy LM, ,125-20 me w/mntehing book, xtl, tco eft 

schematic, instruct., 100% grtd ...- >3T.DU 

AC Pwr for LM: Modify new EAO, w/LM plug, silicon 

diodes, instructions we furnish ...,.$0.95 

BC-221 : Less modulation, 100% OK grid ..$69.50 

TS-173 w/AC nwr sply, 90-450 me, .005% -$150.00 

TS-174, 20-280 me, .01% .,,,.,$150^0 

TS-323, 20-450 me. ,005/,002% . .$275,00 

TS* 186, 0.1 -10 KMC. .01%, xtl calib ...$295.00 


ARC-3 and ART-13A TECH MANUALS! 

Handbooks mainten,, opt r,, theory, schem. 

etc. Either book postpaid ....flU.UU 


2-METER RECEIVER & 2/6/10 METER XMTR 

SCR-522 revr, xmtr. rack & 
case, exc. cond. 19 tubes in¬ 
clude 832A’s. 100-156 me AM. 

Satisfaction grtd. Sold at kss 
than the tube cost In surplus. 

Shpg wt 85 lbs. Fob Bremerton. 

Wash. <14 QC 

Add $3.00 for complete technical 
data group Including original 
schematics & parts lists, IF. xtl 
formulas. Instruct, for AC pwr ; 

sply. for revr continuous tuning. 

for xmtr 2-meter use, & for putting xmtr on 6 & 10 meters. 


COMMUNICATIONS RECEIVER BARGAINS 

BC453B: 190*550 kc 6-tube superhet w/85 kc IF's, Ideal 
as long-wave revr, as tunable IF & as 2nd convert. 
W/all data. CHECKED ELECTRICALLY #. n oc 

Grtd. OK! II lbs. fob Los Angeles ..... __ $I2.t& 

Same, in handsome cabinet w/pwr sply. spkr, a,. rA 
etc., ready to use. Is our QX-535, 19 lbs. .... $37.SO 
RBS: Navy’s pride 2-20 me 14-tube superhet has voice 
filter for low noise, ear-saving AGC, high sens. & select. 
IF Is 1255 ke. Cheeked, aligned, w/pwr spiy t cords, 
tech data, ready to use, fob Charleston, S, C. * 70 
or Los Angeles ...... #/T.t>U 

R-45/ARR-7 brand new, 12-tube superhet .55-43 me In 
6 bands, S-meter, 455 kc IF’s, xtl Alter, 6 sel. positions, 

etc. Hot and complete, it can be made still better by 

double-converting into the BC-453 or QX-535. Pwr sply 
includes DC for the automatic tuning motor. £ | 70 KH 

Fob San Antonio .. * ,/Y0U 

_ Time Pay Plan: $17.95 down. II x $16.03 

RADIO RECEIVER AND/OR SPECTRUM STUDIES 
R-54/APR-4 revr is the 11-tube 30 me IF etc- for the 
plug-in tuning units: has S-meter. 60 cy pwr #/ly. Pan. 
Vide# & Audio outputs. AM. Checked, alif Jed, with 
heads for 38-1000 me. pwr plug 4 1 la aa 

Sl Handbook, fob Los Angeles.....$ I o4.UU 

(Add $30.00 for 60 cy AM FM Instead of AM.) 

Write stating your specific needs in tab- 
type test equipment: Scopes, Signal Gen¬ 
erators, freq. meters, etc., etc. 

R. E. G00DHEART CO., INC. 


Box 1220-GC 


BEVERLY HILLS. CALIF. 


for CHOKES see 

HI WAY COMPANY 

SATISFACTION GUARANTEED 

1147 Venice Blvd., Los Angeles IS, Calif. 



For a Full Time organization calling 
on the amateur trade, contact Ivan 
Harrison W5HBE, P.0. Box 30241, 
Dallas 30, Texas. Texas, Arkansas, 
Louisiana and Oklahoma. 


GENERALIZE YOURSELFI 

LEARN RADIO CODE 


* *%*O0 


PRICE 

$9.95 


The EASY WAY 

No Books To Rood—No Visual 
Gimmicks To Distract You. Just 
listen and loam 

Based en modern p»yth*Uf IteJ 
techniques -—This course will take 
you beyond IS w.p.ffi. In 

LESS THAN THE TIME 
Available also on magnetic tapo 
See Your Dealer Now! 


Album Contains 
Throo 12" LP's 
2Va Hr. 

^ Instruction 


EPSILON 
, RECORDS 


2769 CAROLINA 
REDWOOD CITY, CALIF. 
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The New Look 
in Surplus 


Rov Pafenberg W4WKM 
316 Strafford Avenue 
Fairfax, Virginia 

Photo Credit: Morgan S. Gassman, Jr. 

"SURPLUS IS DEAD. The only thing 
left is rusty and mildewed World War II junk 
which is of no value to anyone.” This opinion 
is heard more and more often these days and 
nothing could be farther from the truth. Large 
quantities of military and military quality com¬ 
mercial components are continually entering 
the surplus market. While no actual figures are 
available, it is certain that transactions in mili¬ 
tary and government contract termination, sur¬ 
plus electronic materiel make up a significant 
portion of the total market volume. 

What happens to all of the parts and equip¬ 
ment? Only a very small percentage goes into 
the amateur surplus market. First of all, listings 
of surplus materiel are circulated to all govern- 



Here is a good example of the assemblies sell¬ 
ing on the surplus market. This unit, available 
from RITCO Electronics in limited quantity, is 
selling for $10.00, The assembly contains thirty 
2N332 small signal and ten 2N337 high fre¬ 
quency silicon transistors. At the going rate of 
$6.20 and $7.80 respectively, net value of the 
transistors alone is $264.00. Five 10,000 ohm 
Bourns "TrimPot" potentiometers priced at $8.64 
each and five 50,000 units at $9.18 each add 
$135.00 to the tab. Also included are five 5647 
and five 6111 sub-miniature tubes complete with 
heat sink mounting clips. Over a hundred pre¬ 
cision resistors, a good handful of sub-miniature 
diodes, several glass sealed capacitors and var¬ 
ious other parts round out the package. 



The power supply shown at the left of the photo 
is typical of the more conventional modern sub- 
assemblies available from surplus outlets. This 
unit contains one 5639 and two 5687WA regu¬ 
lator tubes. Rectifier uses two IN590 and two 
IN59I silicon rectifiers. RITCO charges $8.00 
for this one. The right view shows a small re¬ 
lay board. The relays are Potter and Brumfield 
SLIIDM latching units which are selling for 
more than $15.00 each. Three transistors and 
numerous diodes are also mounted on the print¬ 
ed circuit board. The complete board is selling 
for $6.00. 

ment agencies and the military services. Items 
of use to these activities (this is where your 
MARS stocks come from) are skimmed off and 
the balance is eventually put up for bid. Bid¬ 
ders include airline operators, communications 
companies, exporters, manufacturers, parts dis¬ 
tributors, laboratories, R & D organizations, 
speculators, just plain junk dealers and, finally, 
your friendly amateur surplus dealer. 

Usable and/or "Type Certified” aircraft elec¬ 
tronics and communications equipment finds a 
ready domestic or export market and this 
equipment is used for its original design pur¬ 
pose. Modem test equipment also has a ready 
domestic or export market and, very often, at 
a price not far from the original cost. Large 
inventories of components, particularly those 
of the Mil Spec type, with a history of source 
inspection, are picked up by the manufacturers 
and parts distributors. 

Now remember that the above transactions 
are conducted at price levels well above what 
we amateurs would consider to be in the sur¬ 
plus "bargain” category. It is the residue and 
overflow that ends up on the shelves of your 
surplus emporium, priced for sale to the ama¬ 
teur and experimenter market; These stocks 
are composed of small lots of modem compo¬ 
nents which can not be economically marketed 
to the large users, obsolete or older type com¬ 
ponents, obsolete or non type-approved air¬ 
craft communications and electronics equip- 
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MODEL 14 TELETYPEWRITER, in¬ 
cludes typing keyboard, printer, cover. 
Sold "as is," some pull bars may be 
broken. Otherwise in fair condition. 
...-$32.00 

We still bare some 11/16 punching 
tape, 40 rolls per carton. Two cartons 
make 100 lbs. . » . save on shipping. 

$5.00 


* * * * 



&sm 

NAVY ARB RECEIVER 195kc—9.05 me. 
Covers 40-75-80-160 meters. Xlnt with all 
tiiiWigfczuBrz tubes.$32.00 

BC-453 (Q-5'r) 190-550 kc exlnt .12.75 

80 METER ARC-5 (3-4 me) transmitter, xlnt....9.50 

BC-458 (5.3-7 me) transmitter, xlnt .....8.50 

ARC-5 MODULATOR MD-7, brand new .....8.50 

17 FT. BALLOON, double plastic, wgt 26 lbs, aluminized.4.50 
RA-62, AC Supply for SCR 522. xlnt , .................35.00 

28 volt DC supply 4 amps from 11.5 volt 80 cycle, unused. 12,50 
MAGNETICALLY REGULATED SUPPLY, brand new. 

Output 150 DC 3.4 amps plus 300 volts 3.2 amps. 

Wgt 100 lbs, 2 rack panels ...50.00 

PHILCO TRANSISTORS, HF OSC/CONV similar to 

SB-100 ........ 80c ea, 3/$2.00 

1,000 KC CRYSTALS, HC-6 holder .2.25 

TRANSISTORS, 15 pieces PNP low voltage, OK ....15/11.25 
NATIONAL TRANS. COND. TMK-150, 150-10,5, unused, 1.50 
220 MC DIPOLE ANTENNA, Brand New w/coax socket..3.00 
TECH. MANUALS, fresh as new: any one at $2.50. BC-603, 
BC-659. BC-683, BC-1,000, ABN-6, ARC-27. Take your choice. 
CRYSTALS, HC-6 metal holder. Your choice $1.00 each 37.85, 

38.85, 39.85, 40.85, 41.85, 42.85, 45.85, 46 85, 47.85, 48.85, 

43.85, 50.85, 51,85, 52.85. 53.85, 23.635, 24.544, 25.635, 26.259 
me. 

“LM” POWER TRANSFORMER, original Issue, 115 volt 60 
eycle tn. ..,..«»»,.....»....* 4 $l»75 

±^S-49 TRANSFORMER, 4200 volts CT 300 ms, unused. 115 
60 Cy c le in, .......... $ 15.00 

IBM WIRED MEMORY PLANE. 4096 bit...$12.50 

IBM MEMORY DRUM .......... $50.00 

All materia! FOB Lynn Mass, (you pay shipping). 
New catalog #G2F, Rush 104 Hand lino charge. 

JOHN MESHNA JR. 

19 ALLERT0N ST., LYNN, MASS, phone 617-595-2275 



TRC-8 RECEIVER, 230-250 me, 
easily modi lied for 220 or 2 
meters. Written up in "CQ" 
May-June 1960, Built in squelch, 
speaker, 115 volt 60 cycle power 
supply. Ours like brand r.ew in 
desk-type trunk. Schematic in¬ 
cluded. wgt. 100 lb. .....$35.00 


NICKEL CADMIUM BATTERY, the lifetime 
battery 1.2 volts 4 amp hr. charge & discharge 
indefinitely. No known life termination, Xlnt, 
charged, ready for use.$2.00 


REMOTE CONTROL, brand new, consists 

of tel. dial, selsyn indicators, switches, 
pots, lights, housed in gray aluminum 
case. Gov't cost $150.00, Experimenters 
delight. Wgt, 29 lbs.$6.00 


BC-733 RADIO RECEIVER, converts to 

regular FM receiver, converts to 6 meter 
and 2 meter receiver. With all tubes, 

xlnt. ..$7.00 


PHILCO LINE TERMI¬ 
NATION & signalling 
unit, standard rack mount, 
contains hybrid coil, re¬ 
lays (4) transformers (115 
v 60 c) trans "T" pad, 
rec "T” pad, 3.5 kc osc 
sect, tubes, etc. Imp. 600 
ohms. Good for fone patch, 
signalling op line, etc. 
Gov't cost $421.00 and 
brand new in gov't pack¬ 
age. Shipping wgt. 33 lbs. 
Bate style eqpmt. .$12.50 


DUAL MICRO-AMMETER (150 microamps), 
used for conversion to teletype freq. shift and 
tuning indicator. We include conv. sheet. 

Xlnt used... .$2.00 brand new cond.2.75 
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merit, communications and special purpose 
electronic equipment which has little commer¬ 
cial or industrial use and replacement or repair 
part assemblies for the above categories of 



More of the units on hand at RITGO. The video 
amplifier on the left sells for $6.00. This unit uses 
six 3N34 high frequency transistors that are cur¬ 
rently selling for $17.85 each. The center board 
contains ten of the previously mentioned 2N332 
transistors, one 6021, five 6111 and three 5636 
subminiature tubes with heat sink mounting clips. 
Board also contains a wide variety of other com¬ 
ponents. Assembly on the right consists of sixty 
of the "TrimPot" potentiometers and sixty pre¬ 
cision fixed resistors. 


equipment Exceptions to the above occur 
when the quantity of materiel released com¬ 
pletely saturates the world market so that, re- 
gardless of the industrial or commercial appli¬ 
cations, the price is pushed down into the 
amateur bargain category. 

Your dealer in surplus electronic materiel 
probably has all of the above categories of 
equipment and components in his stocks and 
he probably sells to most of the markets listed 
above. Many amateurs have entered into the 
surplus business with the idea of dealing solely 
in surplus materiel suited to the amateur and 
selling solely to the amateur market. Most of 
these individuals have since diversified their 
operation or entered into bankruptcy. It is un¬ 
fortunate, but true, that the amateur market 
alone will not support such a venture. For the 
"good deals"’ on items in heavy demand, yes; 
but for every good deal there will be one with 
a hidden kicker or one that turns into a white 
elephant. 

(Turn Page) 
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EQUIPMENT 

Motorola FMTRU-41V 

150 MC. 6 volt mobile ..$39.50 
150 MC. 12 volt mobile .$44.50 
150 MG. toms, strip ....$10.00 
30-50 MC. tnms. strip .. $ 10.00 

Motorola 
T44A-6 450MC. 

With IS watt transmitter, .6uv 
receiver and 6 or 12 volt B.C. 

supply ...... ......_$49.50 

IS watt trails, only .....$25.00 
♦ Guv receiver only ...... .$25.00 

Sales to amateurs only 

FM SURPLUS 
SALES COMPANY 

1100 Trentont Street, 
Boston 20, Mass. 


for TRANSFORMERS see 

HIWAY COMPANY 

SATISFACTION GUARANTEED 

1147 Venice Blvd. t Los Angeles 15, Calif, 


IMPROVED VHF—UHF RESULTS 

J Beam Skeleton Slots for SO-144-220-432 Me. 
Tremendous results at moderate costs. 

Specials 

300 to 52 ohm waterproof batons—83 connectors 50-54 megacycles 
$10.75; 144-148 megacycles $8.60 
RG8U Name Brand Polyfoam Insulated cable ..ft, .13 

FOR THE DX BOYS 

0455U Mlnibeams 10-15-20 A low, low . $74.95 

BE PROUD OF YOUR SIGNAL 

GAIN, Inc., Dept. 73-3, 1209 West 74, 
_Chicago 36 — Ph.: 874 2610 


6 METER BARGAIN 


6 meter, 150 mw., 4 channel, transistorized trans¬ 
mitter with AM modulator. Complete with tran¬ 
sistors and 50.5 me. crystal. Requires only 12 volts 
at approx. 35 ma. Ideal for walkie-talkie or get 
10 to 15 mile range with a beam. Only a few 
available at the low price of SI4.95 ppd. 

VANGUARD ELECTRONIC LABS Dept. H-3 
190-48—99th Ave. Hollis 23; N. Y. 


PM MOBILE 




EASY TO LEARN CODE 

Beam to increase speed with an 
Insiruetograph—the Code teacher that takes 
the place of an operator-Instructor and enables 
anyone to master code without futther assist- 
ance. Aval laid© tape® from beginners alphabet 
to typical message® on all subjects. Speed 
range 5 to 40 WPM. Always ready—no UHM. 
Thousands have “acquired the code" with the 
Instructograph System. Write today for con¬ 
venient rental or purchase plana. 

1NSTRUCT0GRAPH COMPANY 
4713 SHERIDAN ROAD, CHICAGO 40. ILL. 
4700 Crenshaw Blvd., Los Angeles 43. Calif. 


MATCHING CABINET 
for KWM-2 or 30L-I. 


Great for accessories or small linear. 
Complete with panel 

HENRY RADIO 


$34.00 


Butler, Missouri 

11240 W. Olympic Blvd., Los Angeles 64, Calif. 
931 N. Euclid Ave. t Anaheim, Calif. 


The above background information should 
give you a fair understanding of the facts of 
life as related to the surplus business. Now, 
how can you as the bargain hunting amateur 
turn this knowledge to your advantage? The 
answer lies in advertising, and conversely, the 
lack of it. For those items that are widely 
available in large quantities and which have 
known application or utility, check your sur¬ 
plus dealer advertisements and compare prices. 
Then after you have compared price, including 
any difference in shipping costs, buy from the 
best source. However, remember that there is 
an element of risk in any sight-unseen trans¬ 
action. The major problem area will probably 
be in the difference between the advertiser’s 
estimate of equipment condition as compared 
to yours. Of course, the answer to this is in¬ 
spection before purchase. While this requires 
a trip to the dealer it can pay off in other ways. 



The small regulator-rectifier sub-assembly shown 
at the top of the photo is selling at around $5.00. 

The unit contains six IN 1413 high voltage silicon 
diodes that are currently selling for $20.90 each. 

The special terminal board shown at the bottom 
of the photo is typical of the units available on 
the surplus market. A few minutes with a hack¬ 
saw and file will turn out a number of smaller 
boards to meet your construction requirements. 

This brings us to the heart of the matter. If 
you are interested in acquiring real surplus 
bargains, visit the dealers regularly. Every 
dealer has many items of prime components 
and equipment in quantities too small to ad¬ 
vertise individually. Quite often, these bargains 
will consist of equipments, assemblies, or sub- 
assemblies containing the most modern com¬ 
ponents. Examine these assemblies carefully. 
With modern packaging techniques, a fantastic 
quantity of miniature components may be fitted 
into a small assembly. The acknowledged su¬ 
periority of these Mil Spec miniature compo¬ 
nents make them ideal for amateur construc¬ 
tion projects. 
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SURPLUS FROM SPACE 


RCA ALL BAND 
RECEIVERS 

AR-88, 540 kc to 32 me 

Excellent ... $170.00 


Read-N-Save 


DB Meters 3» 2 ” rd —10 to -f-6db Imw <§> 

Sperti Vacuum Switches for ART-13, etc, - 

Velvet Verniers w/large knob___ 

600 Ohm 300 Watt Non-inductive Resistors 

WE-255A Polar Relays for TTP_, w _,__... 

Sockets for use with above relay _ 

Ohmite Z 28 rf Chokes _ 

Ohmite Z 144 rf Chokes _ 

Leach Relay #1351 110 vac spst____ 

PL-259 or S0-239 coax conn__ 


600 oh ms-$2.75 

_-NEW $1.00 

_NEW $1.00 

_ $2.50 

_ $4.50 

_NEW $2.50 

- _3/1.00 

.. 4/1.00 

— .. 2.00 

__3/1.00 


NEW SURPLUS TUBES GUARANTEED 

2C39A $7.50 S005 —— $14.00 250TH $18.50 

3CX100A5- $10.00 4-250A — $21.00 4X250F __ $25.00 

6161 $35,00 5881_ $1.50 807 $1.00 

S29B_ $8.50 6AN5_ $1.25 

We b uy & sell large quantities of Military and 
Commercial Test Equipment. AN/GRC, PRC, TRC 
and test equipment TS and AN/UPM or URM. 
What have you for sale or trade? 


RG-tl-U Coax Cable (72 ohm) 


100 ft roll w/PL-259 ea end _ 

-57.50 


Berkeley Model 55(H>C Universal 100 ke 
counter & timer Lab tested—per feet- --$425.00 


Low Freg. Marine Receivers—RCA 
3 bands 240 to 2000 kc—115 vac 
New condition ----- 


$69.50 


BC-463A Transmitter and AM Modulators 
converts to 6 mtrs. uses 815 final 2 ea 
6L6 Modulators—New w tubes __ $19.50 


Coax Relays SF3T 28vdc 

General Communications 3N120RC or 

Thompson Products 10566. New _ $17.95 


4X150A Tubes removed FM equip, tested OK 
Sorry, no more sockets - $5.50 ea, 2/S10.00 


T-179/ART-26 Transmitters 300-600mc, 35w 
Brand new w/tubes. for ham TV.- --$59.50 


WE-416B Tubes 
Tested and Guaranteed 


$12 95 


-MONEY BACK GUARANTEE ON 

ANYTHING WE SELL- 

ALL SHIPMENTS P.O.B. BRONX, N. Y. 

SPACE ELECTRONICS CO. 

218 West Tremont Ave. f Bronx 53, N. Y, 

TRemont 8-5222 


A visit to RITCO Electronics in Annandale. 
Virginia proved the case in point. A large 
variety of surplus sub-assemblies were in stock. 
Some of these, using the most modern compo¬ 
nents, are shown in the photographs. Incident- 
Iv, RITCO was chosen as an example only 
because of convenience and geographical prox¬ 
imity; all dealers often have items in the same 
category. 

Although the assemblies shown in the photo¬ 
graphs are priced within the reach of most 
amateurs, the value of the components is, 
from the taxpayer’s point of view, rather fright¬ 
ening. To prove the point, a description and 
component breakdown of each assembly is 
given in the photo caption. The assemblies 
presented here are simply examples and the 
prices shown are for comparison only. Don’t 
go to RITCO, by the time this article appears, 
and expect to find all these items. They are 
being sold over the counter, without advertis¬ 
ing, only because the quantities of any single 
item are too small to justify advertising. 

The ease has been presented. If you have 
a desire to construct your equipment using the 
latest techniques and the most modern compo¬ 
nents, all on a lunch money budget, then visit 
your surplus dealer. . . . W4WKM 


CHOKE. 6 Hy. 350 Ma. 5 KV_-_-$1.95 

TRANSFORMER, 115V 60 eye, 2 secondaries each 

350 V @ 4 amps.....$22.50 

TRANSFORMER, 115V 60 eye, sec. 1460VCT 290 MA, 

plus bias winding 736 V 33 MA .....$10.00 

CHOKE, 5.5 Hy. 900 MA, 26 ohms, 1.5 KVA test.$8.95 
SWINGING CHOKE, 2.3/5 5 Hy. 850/100 MA, 6 KVA 

test . ...$12.50 

POWER TRANSFORMER, pri. 120 or 240 V 60 eye, sec. 
160 V, 600 V, & 1500 VCT @ 200 MA. 6.3 @ 10 A. 6.3 

@ 10 A. 5 V ® 5 A. 5 V @ 5 A_ $8.15 

CHOKE, 1.72 Hy. 400 MA, 10 KV.. ......$3.75 

850 WATT MODULATION TRANSFORMER, Chicago 
Xfmr Co., FS-type frame. Pri. 10,000, Sec. 3750 and 

7550 ohms . $32.00 

CHOKE, 2 Hy. 1.15 Amp. 5 KV test_ ......$12.50 

CHOKE, 6 Hy. .5 Amp. 3.5 KV............... .$4.50 

CHICAGO FILAMENT XFMR, 115V 60 eye, sec. 5V @ 

15A, 5KV AC hipot. $7.50 

MULTI-TAP FILAMENT xfmr, pri. 210-240V 60 eye in 
5 V steps, sec. 5/7.5/10/1 IV @ 35A, common 

CT . .........$19.95 

FILAMENT XFMR, 115V or 220V 50/60 eye, sec. 5V 

@ 20A CT, 35kv ins.... . $12.00 

FILAMENT XFMR, 117V 50/60 eye, two 10V 13A @ 
12.5KV, one 10V 13A @ 7.9KV, one 6.3V 1 A..$11.00 
CAPACITOR 8MF 2KV, Cornell-Dubilier, with brack¬ 
ets . $3.15 

CAPACITOR 4MF 3KV, Goodman, with brackets.$3.75 


V E R N ' S 

All Orders FOB L, A. — 


7701 5. Normandie 
Los Angeles 44, Calif. 
Phone (213) PL 1-0278 


EM EM FM FM FM 


FMTRU 30D 150mc $45.00 
FIMTR 30D 30-50mc $45.00 
FMTRU 80D 150mc $65-$ 100 
FMTR SOD 3Q-50mc S65-S100 
AIso-GE gear $35 and up. Dumont and Link gear available. 

CS 

Indiana 


FMTRU 41V 30-50me $85 . 
50BR base sta. ?0-50mr $85 
SOY base sta. 30-50me $150 
T44A6A 450me $100 and up I 


tou-UL vSO-J anu up, L/umuiu - 

nnrthwp^t g \ 6Ctroni 

11 U I III ft U ^ I Box 7, Chesterton, Ir 
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1. Complete coverage of the 80, 40 and 20 meter 
phone and CW bands. 

2. All desirable operating features including 
built-in VOX/PTT, SSB/CW AGC, AM detection 
in the AM mode, and break-in CW with adjust- 
able release time. 

3. Variable pi-network final amplifier uses paral¬ 
lel 6GJ5 pentodes for conservative 200 watts PEP 
on SSB, 200 watts DC input on CW and 100 watts 
input on AM. Note: Protective shield removed for 
photo. 

4. High frequency 2.5 kc crystal lattice filter for 
both transmit and receive, together with RCA 7360 
balanced modulator provides 50 db carrier sup¬ 
pression and 40 db unwanted sideband suppres¬ 
sion. 



The NCX-3 shown with matching 
NCXA AC Supply/Soeaker Con¬ 
sole l$l 10*. it o complete — ond 
compact — 80, 40 and 20 meter 
ama'eir station. NCXD Transisto¬ 
rised DC Supply 11119.951 for use 
ift mobile operation. Mobile mount- 
tP*i brocket it included with NCX-3, 



The NCX-3 is wired to conform 

with National's stringent quality 
standards. Note cable Hornessing 
and neat “right-angle" component 
placemen! to moke all parts readily 
accessible. 


5. National '‘high-zero” VFO for maximum me¬ 
chanical and electrical stability provide simul¬ 
taneous transmit and receive frequency adjust¬ 
ment. 

6. Combination illuminated D'Arsonval meter 
automatically switches between signal strength 
and PA cathode currenl. 

7. Function switch automatically sets NCX-3 up 
for operation in any mode. 

8. Extruded aluminum front panel for maximum 
solidity, anodized instead of painted for resistance 
to wear and scratches. 

9. Front panel carrier balance control for AM or 
CW operation. 

10. External relay control for use with high power 
linear amplifier. 

11. The NCX-3 is backed by National’s exclusive 
One Year Guarantee . . . your assurance of su¬ 
perb engineering and trouble-iree operation. 

12. Amateur Net $369 — need we say more? 


Write for brand new specification sheet! 



A Wholly Owned Subsidiory of NaMonal Compony, Inc. 

37 Wov’ington Sr., Melrose 76, Moss., Depr. 000G0 
World Wide Export $ol«: Ad Auriemo Inc.. 85 Brood St., N.Y.C. 
Conado Tri-Te! Associates, 81 Sheppard Ave., W'_ Willowdole, Oniario 
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77m- wm7 is available in a 
73 kit because we know that 
any of you who have been 
doing any transistor experi¬ 
menting are probably awfid- 
ly tired of using batteries by 
now and know darned well 
that you have to have one of 
these. 


An Adjustable 
Regulated 
Power Supply 


Charles Miller W1ISI 
General Radio Company 
West Concord, Massachusetts 


Interest in applying the transistor to both 
new and older circuit designs has grown at an 
ever increasing rate in the last few years. Their 
commercial application has required increasing 
the quality and the quantity of the output of 
transistor manufacturers. This has caused the 
prices of transistors to fall at a rapid rate. This 
is one vicious circle that has worked to the 
advantage of the average individual as cost 
appears to be the major barrier to be sur¬ 
mounted in most construction projects. 

One of the problems associated with the 
design of transistor circuitry is the power sup¬ 
ply. That is, most transistor circuits must be 
operated at low voltages and higher current 
levels. The average vacuum-tube supply is 
unsuitable because its output voltage is nor¬ 
mally many times higher than the transistors 
can stand. A vacuum-tube supply may be used 
with a voltage divider, but this type of supply 
is useful for only low-level circuits because 
of the power wasted as heat. Batteries are 
seldom desirable, owing to their cost and 
relatively short life, and because their voltage 


is not adjustable. The usual “cheap and dirty” 
solution is to use a low-voltage transformer 
with silicon rectifiers and a simple capacitor- 
output filter, then use a voltage divider or a 
simple series power transistor to provide ad¬ 
justment. These solutions have the disadvan¬ 
tage that even though adjustable, the output 
voltage will fluctuate with changes in load 
current and line voltage. 

General Considerations 

The design of a transistor supply, the out¬ 
put of which is both adjustable and regulated, 
presents many problems. 

Fig. 1 is an elementary diagram illustrating 
the “series-regulator” technique. It is applicable 
to both transistor and vacuum-tube power 
supplies. The unregulated supply consists of an 
ideal voltage source V s with an associated 
internal resistance Rj. The load R L is connected 
to the supply through the series resistance R$* 
It may be seen that all components are shown 
to be variable except R*. This allows us to 
consider: 
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a) the adjustment of the value of V Q . 

b) the effects on V 0 as R L (and thus I L ) 
varies. 

e) the effect on V„ as V IX varies. 

Since from Ohm’s Law 

V 0 = IiR l 


and 


( 1 ) 


I, 


V 


V, 


Rr. + Rs. 

Rl. 


o 


Vr- 


C Rr + R 


S' 


( 2 ) 


(3) 


Thus if V r is assumed constant for the moment, 
the value of V 0 for a given value of R L is 
determined by the value of R s . Under these 
conditions then, V 0 depends only on the 
setting of R s . If R s is zero (short circuit), 
equation 3 becomes 

v o = v '- RTTO = V ” 

(4) 

and 

If R 8 equals infinity (open circuit), then 

V 

' o 


: V, 


Rl + oo 


0 


(5) 


Referring again to equation (3), if the value of 
R l is changed with V XT and R s constant, V () will 
change. However, a new value for R s may be 
found such that 

< Rl ) < Rl 


( 6 ) 


(Rl + R S )i ( r l + R s) 


leaving V G unchanged. 

Variation of V s is due essentially to fluctua¬ 
tions of the line voltage into the supply. For a 
fixed load, from equation (1), V 0 can be 
constant onlv if I L is constant. But 

T __V s _ 

L “ R l + R s + Rj 

, , (7) 

Thus R s must be varied as V s varies to main¬ 
tain I L constant. 

Although each phase of the circuit opera¬ 
tion was taken individually, complications arise 
in a practical supply. Of particular importance 
are the three “corners” of the region of opera- 




Operating Conditions 
Symbols refer to Fig. 1. 

Operating Region of the Supply. Any value 
of voltage or current within the rectangle 
may be obtained. Note that the drop across 
the series element R s is the difference be¬ 
tween Vo and Vu at any output current, as 
at point a. 

tion indicated in Fig. 2. At low voltage and 
low current, for example, R 8 must be a virtual 
open circuit. At high voltage and high current, 
however, its resistance must be extremely low, 
as the indicated I L must drop only the voltage 
between the V v and V 0 curves at that point. 
Perhaps the point of greatest importance 
though is the condition of low V G and large 
I Xj . This is the point at which the voltage across 
and the current through R s is maximum. Since 

P=( e Rb) <I l ) ( 8 ) 

R s thus dissipates a maximum amount of power 
in the form of heat. As the function of R s 
is to be performed by a transistor, the ability 
of the transistor to satisfy the indicated cri¬ 
teria must be carefully considered. 

It was felt that a lower voltage limit of 
zero would be desirable. However, experi¬ 
ence has shown that in general the minimum 
supply voltage required in circuit develop¬ 
ment may be as high as one volt. The maxi¬ 
mum supply voltage required is normally 10 
to 30 volts. Current requirements for low-level 
circuits are quite moderate, normally being a 
few milliamperes per stage. 

Circuit Description 

We have to this point ignored the method by 
which the value of R s is set. A block diagram 
of the power supply is shown in Fig. 3. The 
unregulated voltage is applied to an emitter- 
follower stage. This transistor acts as variable 
resistor R s in series with the power supply and 
R l and maintains the output voltage at (ap¬ 
proximately) the voltage on its base. The out- 
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put voltage is fed back to the summing point. 
A reference voltage is also applied to the 
summing point and compared to the output 
voltage. If the output voltage is not the same 
as the reference voltage, a difference, or error 
voltage appears at the input of the amplifier. 
The error voltage is amplified and applied to 
the base of the emitter-follower with such po¬ 
larity as to cause the output voltage to ap¬ 
proach a level equal to the reference-voltage 
level. This should immediately be recognized 
as a negative-feedback amplifier with the ref¬ 
erence source acting as the input signal. 

The summing point may be treated either 
as a voltage or as a current summation. Un¬ 
fortunately, current summing at the amplifier 
input requires the reference and output volt¬ 
ages be of opposite polarity so that in equi¬ 
librium, the sum of the currents into (or out 
of) the amplifier-input terminal equals zero. 
There are some definite advantages to be 
gained by this technique, but a second power 
supply is required. Voltage summing is em¬ 
ployed as it requires no extra supply. As an 
added advantage, the voltage-summing cir¬ 
cuit employed provides some gain for the 
error voltage in addition to that provided by 
the amplifier. 

The amplifier is necessarily a dc amplifier, 
and as such, is subject to drift This condition 
is made worse by the fact that high gain is 



FIG. 3 


necessary for good regulation of the output 
voltage as load current changes. The amplifier 
is stabilized by large amounts of feedback. 
Simply stated, although the amplifier has a 
large gain, the ratio of the output-to-input 
voltage is one. The only point not stabilized 
by the dc feedback is at the input of the 
summing point, and this has been stabilized 
by an additional compensating circuit. Ac feed¬ 
back is employed to maintain stability and 
regulation with capacitive loads and during 
load transients. 

The circuit diagram appears in Fig. 4. An 
unregulated power supply is formed by Tl, 
CR1-CR4, and Cl. The rectifiers form a bridge 
circuit to full-wave rectify the transformer 
secondary voltage. With this circuit full ad- 


FI&4 



vantage is taken of the transformer secondary 
and no center tap is required. The value of 
Cl is large enough to remove most of the 
ripple. It will be noted that its value is smaller 
than that normally associated with low-volt- 
age/high-current supplies. Remember that the 
output voltage is tied closely to the value of 
the reference . Thus, if the reference-voltage 
ripple is low, the output ripple will also be 
low. If the power supply is poorly filtered 
and contains appreciable ripple but the regu¬ 
lator output does not, the regulator has elec¬ 
tronically removed a great deal of the ripple, 
just as if a huge capacitor had been employed 
for filtering. Cl may be thought to have been 
electronically multiplied by the regulator cir¬ 
cuit, in this case to a minimum value of about 
50,000 Mf. 

The reference source is composed of R1 and 
ZL If a maximum degree of regulation is 
desired, with voltage summing, the reference 
voltage must be as large as the highest output 
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FIG. 5 

voltage desired (remember the 1/1 ratio!). 
The use of a zener diode holds the voltage at 
the base of Q1 constant. An emitter-follower 
stage, consisting of Q1 and R2 maintains a 
con st ant-volt age output almost equal to that 
of Z1 across the potentiometer R2, the output- 
voltage control. Summation is accomplished 
by Q2. This circuit is novel in that it has 
no vacuum-tube equivalent. That is, it em¬ 
ploys a transistor of polarity opposite to that of 
all the other transistors in the circuit. This 
allows the reference voltage as tapped off by 
R2 to be applied to the base and the output 
voltage to be applied to the emitter. Any dif¬ 
ference between the two voltages is an error 
signal which is amplified in the collector circuit 
and applied to the base of Q3, a grounded- 
emitter circuit. The signal developed across 
the collector load resistor, R6, is directly 
coupled to the base of Q4. 

The inclusion of R7 assures the ability to 
adjust the output voltage to the lowest pos¬ 
sible minimum value. The actual regulation 
is the function of Q5. A minimum load, or 
“bleed” is provided by R8. Drift of the output 
voltage, which would be caused by changes 
in temperature of Q2 by altering the base-to- 
emitter voltage drop, are compensated for by 
CR5 and R3. Diode CR5 is forward-biased 
by R3, but its small forward drop is in op¬ 
position to the V be of Q2. As the temperature 
of CR5 and Q2 is raised, both forward drops 
increase by approximately the same amount, 
and the voltage between the output and refer¬ 
ence remains constant. Returning R3, R4, and 
R7 to a point slightly more positive than the 
positive output terminal also helps reduce the 
lowest minimum output voltage obtainable. 
The use of a silicon rectifier at CR6 operated 
in the forward-biased condition provides a 
small but constant voltage for this purpose. 


In a sense, it is an economical low-voltage 
zener diode. 

The noise on the output is reduced by the 
additional filtering of the reference voltage 
by C2. As with any feedback amplifier, in¬ 
stability may be a problem. The combination 
of R5 and C3 stabilize the loop by providing 
degeneration which increases with frequency, 
necessary when the supply is used with re¬ 
active loads. 

Operation 

With the components specified this supply 
will deliver 100 ma continuously from its 
minimum output voltage of 0.35 volts, to Its 
maximum voltage of 15 volts. Fig. 5 illustrates 
the output-voltage current curves obtained at 
various values of V 0 . The design of this circuit 
allows considerable latitude in the choice of 
components. Transistor Q5 may be a higher 
or lower powered type, though in any case 
care must be taken that the supply is not 
operated in such a manner as to exceed the 
collector-temperature limitations due to ex¬ 
cessive current at low output voltage. Proper 
heat-sinking is absolutely essential. The choice 
of types for the other transistors is dictated 
primarily by the voltage supplied from the 
unregulated power supply (and proper po¬ 
larity, of course). It is well to be on the safe 
side and select types which have collector-to- 
emitter voltage ratings which are approximate¬ 
ly 1.4 times the ac voltage appearing across 
the secondary of Tl. Transistors of higher ft 
should make little improvement in regulation, 
though lower ft units for Q2 and Q3 will 
degrade the regulation. The detectable changes 
of V 0 are due to changes in the zener voltage. 
This is due partly to the simple reference 
circuit employed and partly to the dynamic 
resistance of the zener diode. The zener volt¬ 
age of Z1 may have any value lower than 
that given though the use of a lower reference 

(More on page 14) 



FIG. 6 
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voltage degrades the regulation somewhat. A 
diode in the 5- to 6-volt range may be em¬ 
ployed to take advantage of the almost zero 
temperature coefficient. In this case, R8 must 
form a voltage divider with the emitter of 
Q2 returned as shown in Fig. 6. 

Construction 

The photographs illustrate the power supply 
built by the author. The parts listed on the 
schematic were selected primarily on the 
basis of size so that they might be "shoe- 
horned” into an available box. As a conse¬ 
quence, several special parts were made, such 
as the heat sink for the power transistor. 
Similar boxes are made by Zero Manufactur¬ 
ing Company, Burbank, California, but con¬ 
struction would be simplified by the use of a 
larger case. No details of the etched board 
are shown as each individual will undoubtedly 
make some parts substitutions. Some of the 
obvious ones include the use of a heavier 
power transformer and/or filter capacitor, and 
a transistor at Q5 capable of dissipating more 
power. Remember that adequate heat-sinking 
is of prime importance. No other form of over¬ 
load protection is provided. If higher output 
voltage is desired, the technique illustrated in 
Fig. 6 may be employed, but the secondary 7 
voltage of T1 must also be increased. In the 
event that circuit voltages are changed (and 
with some transistor substitutions), it will be 


necessary to alter some of the resistance values 
in order to assure operation anywhere within 
a rectangle (output voltage-output current) 
similar to that shown in Fig. 2. 

. . . W1ISI 

Parts List 

Cl—500 M fd. f 25V Elec. 

C2, C3—2.2 u hl, 20V Elec. 

CRl, CR2, CR3, CR4, CR6—INI692 
CR5-— IN191 

Rl—2.5K * 

R2— 5K Linear Taper Pot. 

R3—4.7K, 

R4—150 ohm 

R5—1 K 
R6—18K 

R7—10K 
R8—3.3K 

SWI —S.P.S.T. slide switch 
Tl—Power Transformer, Input 110V, 60Cy 
Output 20V, 140 MA 

(Magnetic Circuit Elements, Inc. 

OB62CT29 

Address: 3722 Park Place 
Montrose, Calif. 

Zl —Zener Diode, 15 V. 

Ql, Q3, Q4—2N1372 
Q2—2N169A 
Q5—2N1183 

Ml—O-15 VDC Meter (Lafayette TM-100) 


73 PARTS KIT 

This unit is available from 73 as a complete 
parts kit. This kit includes the line cord and 
plug, power transformer, all diodes, xener, con¬ 
densers and resistors, and a printed circuit 
board all ready to use. We even included that 
confounded expensive meter. The parts for this 
kit would normally cost about $32 if purchased 
separately, our price is only $25. Kit W1ISI-1 
73 Parts Kits, Peterborough, H. H. 


mmmm A A * M V W * 

fen Minute fimer 


Why not operate legally? Why not keep on 
the good side of the FCC? Why not buy a ten 
minute timer for those SSB QSO’s? Timers 
are expensive, so I asked myself (desiring to 
consult the most astute person on this problem) 



"Why not build a cheap timer?” The answer to 
this problem is shown in the photo. 

The parts, with the exception of the oven 
timer (Layfayette Radio $2.95), were found 
lying on the floor of the shack. The base meas¬ 
ures 5 % by 2% inches and the upright lever 
stop is 3K inches long. The lever itself is a 4 
inch piece of aluminum TV antenna element. 

When drilling the knob to attach the lever 
it is best to remove the knob to check that 
the holes miss the steel leaf spring inside. I 
found it necessary to pound a small indentation 
in the lever to make it accommodate the shape 
of the knob. The lever is attached to the knob 
with 4-40 screws. 

The lever stop is glued to the base approxi¬ 
mately 2M inches from the axis of the knob. It 
is best to use a slow drying glue since the 
lever stop will need to be moved back and 
forth a bit before the exact position for a ten 
minute run of the timer is found. 

. . . W8LWS 
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Temperature Limited 
Diode Noise Generator 

73 Parts Kit Available . . . see end of article. 


F. L Thomas 
7 Park Street 
Belleville 9, N. J. 



Recently I was confronted with the necessity 
for a good noise generator. All of the noise 
generator designs available in any of the 
amateur publications at hand were of the 
crystal diode type. The disadvantage of this 
type of instrument lies in the fact that the 
current through the diode has no simple 
relation to the noise output. Unless expensive 
calibration equipment is on hand this type of 
generator is useful only on a comparative basis. 
Consequently it was decided that a temperature 
limited diode noise generator would be built. 

The noise output of a temperature limited 
diode noise generator is simply related to the 
current flowing through the diode. 1 The noise 
figure of a receiver may be calculated directly 
from the magnitude of the current by the 
following equation: 2 

Noise figure in db.=10 log (20 I R)-(l) 
Where 1=current through temperature 

limited diode required to make the noise out¬ 
put power of the receiver double the value it 
was with no current through the diode. 

R—antenna impedance 
The actual noise generator is quite simple, 
consisting of half a 6AL5 with a milliammeter 
in the cathode leg and the appropriate resist¬ 
ance for the antenna circuit connected to the 
plate by means of a selector switch. The 
heater current is controlled by a 20 ohm 


potentiometer in series with the heater. The 
unit is battery operated for convenience. High 
current capacity, small sized mercury cells 
are used throughout. The whole unit is con¬ 
tained in a 3" x 4" x 5" Minibox. 

Construction 

The resistors are mounted on the switch, 
making the leads as short as possible. The tube 
socket is mounted on a small bracket screwed 
onto the side of the chassis, placed so that the 
distance from the switch is a minimum. The 
meter calibration potentiometer and the heater 
supply battery holders are mounted on another 
bracket placed over the meter as shown in the 
photograph. 

Operation 

To use the generator it is connected to the 
receiver antenna terminals, the AVC is turned 
off, and the audio output is measured with the 


0.01 ufd 



B1—four Mallory RM12 or RM12R in 
series (lifetime of this circuit should be 
greater than 10 operating hours) 

B2—Mallory TR-135R 
M—0-1 ma (Lafayette TM-60 or equiva¬ 
lent) 

R1—20 ohm potentiometer 

R2—20 ohm Potentiometer 

J1—coax connector 

SI— DP 5 pos miniature rotary switch 
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generator off. The generator is then turned on 
and the current through the diode is increased 
until the power output is double what it was 
before. At this point the voltage output will 
only be 1.41 times the original. The current 
necessary to give this noise increase is noted 
and the noise figure calculated according to 
equation (1), or estimated from the figures 
given in Table I. 


Noise Figure 

Current, ma., 

for antenna impedance of: 

in db. 

50-Tl 

72-n 

300 .rv 

600^ 

2 

1.40 

1.15 

- 

- 

4 

2.25 

1.80 

0.42 

- 

6 

3.55 

2.85 

- 

- 

8 

5.65 

4.50 

1.05 

0.53 

10 

8.85 

7.15 

- 

- 

12 

14.2 

11.3 

2.65 

1.32 

16 

- 

- 

6.65 

3.30 

20 

— 

— 

16.6 

8.42 


The unit described is useful for noise figures 
up to 13 db at 72 ohms. For higher noise 
figures a higher current capacity diode and a 
higher heater voltage and current supply is 
required, necessitating an ac operated power 
supply. With a suitable power supply a 6X4 
may be satisfactorily operated up to a noise 
figure of about 22 db. In both cases the 
maximum noise is obtained by passing more 



than the allowable average current through the 
diode. Consequently readings at these extremes 
shoidd be made and the current lowered 
again in only a few seconds, or damage to the 
diode will result. 

Table I shows the current readings for 
various noise figures with different antenna 
impedances. 

The generator will operate satisfactorily up 
to at least 50 me, and probably considerably 
higher. 

REFERENCES 

1. Radiotron Designers Handbook, fourth edition, page 
1307, reproduced and distributed by RCA Victor Division, 
Radio Corporation of America, Harrison, N. J., 1953. 

2. Radio Engineering Handbook, fifth edition, page 19*10, 
Edited by Keith Henney, Published by McGraw-Hill Book 
Company, 1959. 

3. Terman, F. E., Electronic and Radio Engineering, 
fourth edition. Published by McGraw-Hill Book Company, 
1955. 


73 PARTS KIT AVAILABLE 

In preporing the ports kit for this unit we took o close look ot the ports used in the author's 
article and decided that certain economies could be observed which would not in any way inter¬ 
fere with the operation of the unit, but which would reduce the cost. The cost of the parts listed 
runs to about $16. By substituting flashlight batteries for mercury cells and a 20 ma meter for 
his 0-1 ma meter with a shunt across it we not only reduced the cost to about $10, but ended 
up with a more accurately calibrated meter. The price of the 73 Parts Kit for this noise gener¬ 
ator, stock #THOMAS-1, is $9.00. Send to Peterborough, N. H. 


Letters 

Att. Wayne Green, Editor?? 

I have been a ham for 36 yrs. and I have never seen 
any article published as stupid as the one you published 
by W3PHL. I will not spend any more money for your 
magazine. 

. . . G. V. Lichtenfels W3AQT 
Aha, the book-burners rear their ugly heads . While sev¬ 
eral fellows did write in protesting, none of them quite so 
obviously had not read the article ... or even the magazine. 
The others used our current address and pot the one we 
stopped using over six months ago. Many letters of compli¬ 
ment have come in about this article from the more compe¬ 
tent engineers in our readership, and a handful of grumbles 
have been received, though not one of them took any issue 
with any part of the article. The complaints against the 
article seem to be that PHL has a wickedly broad signal on 
75 meters and that he has been suspended in the past during 
a battle with the FCC. I have suffered the judge and jury 
treatment by the FCC in past years and the mere fact of 
suspension doesn't necessarily indicate guilt to me any more 
than Perry Mason considers bis clients guilty because they 
are in prison. We are wide open for more articles on DSB 


to clarify or confuse matters. / can see some points where 
PHL missed, though most of the article seems unassailable . 

Dear Wayne: 

Reference page 86 of the February issue, W7ATK 
claims there should have been a 2.5 mh rf choke tied to 
the second plate of his converter rf stage, as illustrated in 
enclosed, amended diagram. It is true that without one 
all the intelligence will arc to ground and the pipes will 
bust, but I draw no conclusions from this or from 
the other fact that the caption under the *‘73 Mixer” 
circuit belongs under a photo of my own dandy con- 
venter (omitted). My grandmother always said that 
simplicity is an unrewarded virtue. She was terpischorean 
in the grind and bump tradition and at the end of her 
act she would load her navel with a small marble and pop 
a balloon at twenty paces. From the collapsed balloon a 
white dove would fly up into the wings training a satin 
streamer on which was printed the cryptic comment: “Half 
the fun is getting there.” I believe this has been taken 
up as a slogan by Cunard. Be that as it may, my grand¬ 
mother made the bucket one night in Boston for putting 
out street lights as a result of a wager and soon retired. 
Please send me whatever certificate is appropriate and en¬ 
close a dollar to help cover costs of administration of this 
program. . . . Ken W7IDF 
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Selected Circuits 


Sigma Series 4500 Polar Relay Test Set 


Roy Pafenberg W4WKM 
316 Stratford Avenue 
Fairfax, Virginia 


Polay relays are widely used in teletypewriter 
applications to provide isolation between vari¬ 
ous equipments, effect conversion between 
modes of keying and as repeaters to permit 
operation of several equipments from a low 
current signal source. There are very few ama¬ 
teur RTTY installations that do not use one or 
more of these versatile devices. 

The operating requirements imposed on tele¬ 
graph signalling relays are quite stringent and 
the present compact, efficient and reliable de¬ 
vices are the result of many decades of develop¬ 
ment. These relays must accurately repeat the 
high speed signal impulses without introducing 
appreciable distortion and must continue to do 
this on a day in and day out basis. 

When we consider that a teletypewriter re¬ 
lay on a 60 word per minute circuit operates 
several million times per day, the problem be¬ 
comes apparent. For example, the rated life 
expectancy of many utility type relays is far 
less than 1 million operations. Contact materials 
used in teletypewriter service must be capable 
of carrying substantial currents and, despite 
the use of exotic materials, contacts are subject 
to wear which eventually causes the relay to 
fail. Since polar relays are expensive, precision 
devices, the obvious answer is to make them 
maintainable. Field adjustments are provided 
and the relays may, by using proper test equip¬ 
ment , be easily cleaned and adjusted, restoring 
their original performance. 



Front pone! view of the Sigma Series 4500 
Polar Relay Test Set. 
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Figure I: Schematic diagram of the Sigma 
Series 4500 Relay Test Set MANUAL SENSI¬ 
TIVITY test circuit. Meter multipliers pro¬ 
vide ranges of 1.0, 2.5 and 10 MA. Relay 
terminal numbers refer to Sigma Series 7 
and Series 72 relays. 

CS Capacitor, electrolytic, 100 mfd, 110 
volt ac. 

M2 Milliammeter, dc, .5-0-.5 ma basic 
range, 200 ohms resistance. 

Relay manufacturers who are concerned with 
long term customer satisfaction must make 
available maintenance concepts and procedures, 
repair parts and suitable test equipment for 
field adjustment of their relays. One of the fore¬ 
most relay manufacturers, Sigma Instruments, 
Inc., has done just this in support of their ex¬ 
tremely fine Series 72 polar telegraph relay. 
The Sigma Relay Test Set, Series 4500, is a 
compact instrument that incorporates test cir¬ 
cuits for the rapid, convenient and accurate 
measurement and adjustment of all the im¬ 
portant characteristics of polar relays designed 
for communications service. 

The Instruction Book for the Series 4500 Re¬ 
lay Test Set is much more than a set of instruc¬ 
tions for an item of hardware. This 32 page 
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booklet defines terms, analyzes in detail the es¬ 
sential operating characteristics of polar relays 
and then describes the parameters for the vari¬ 
ous tests required to verify these characteristics. 
Simplified schematic diagrams are given for 
each of the many tests that may be performed 
with this versatile instrument. Separate tests 
are provided for manual measurement of sensi¬ 
tivity, automatic measurement of sensitivity, 
contact circuit bias in percent, contact circuit 
break time in percent and leakage current 
measurement with 500 volts applied between 
contacts and coils. 

Fig. 1 shows the circuit used for manual 
measurement of trip current or relay sensitivity. 
One relay coil and the zero center milliam- 
meter, shunted for various current ranges, are 
series connected between the junction of the 
voltage divider, R15 and R16, and the contact 
arm of RIO. Thus one end of the series circuit 
is established at half the supply voltage of 75 
volts while resistor RIO allows die other end of 
the series circuit to be adjusted equally above 
and below this potential. Assume that the relay 
contacts are in the MARK position and the arm 
of RIO is near the center of its adjustment. No 
voltage difference exists across the relay and 
metering circuit and no current flows. Advanc¬ 
ing the arm of RIO toward R9 will result in 
current flow from left to right through the relay 
coil and meter, increasing until the relay arma¬ 
ture “trips,” closing the circuit to the SPACE 
indicator light. Moving the arm of RIO toward 
Rll will result in the reverse condition and the 



Fig. 2: Schematic diagram of the AUTO¬ 
MATIC SENSITIVITY test circuit used in the 
Series 4500. Meter multipliers provide the 
same ranges as in Fig. 1. The elaborate 
multiplier network prevents changes in 
switching speed, determined by R22, when 
the meter range is changed. Note that €3 
is a non-polariied unit. 

Ml Milliammeter, ac, 0-5 ma, rectifier type. 
M2 Milliammeter, dc, .5-0-.5 ma basic 
range, 200 ohms resistance. 

T1 Transformer, auto, secondary taps at 50, 
117 and 250 volts; 117 volt 60 cps pri¬ 
mary. 


TIME TO GO MOBILE 

WITH WIDE CHOICE OF 
EXCELLENT 

NEW TRANSCEIVERS 




GOOD MOBILES GO 



MOBILE ANTENNA 

10-15-20-40-75- METERS 


MO-2 MAST 


MO-1 MAST 


RM-75 


RM-40 


RM-20 


RM-15 


RM-10 


I 


I 


Buy only the mast and 
resonators for the bands 
you operate. NO NEED 
FOR MATCHING DE¬ 
VICES, NO FEED LINE 
LENGTH PROBLEMS. 
Use any length of 52 ohm 
cable. New, efficient con¬ 
cept of center loading. 
Each resonator has a coil 
specially designed for 
maximum radiation for a 
particular band. Center 
frequency tuning is by an 
adjustable stainless rod in 
the resonator. The fold- 
over aluminum mast per¬ 
mits instant interchange 
of resonators. Mast folds 
over for garage storage. 
Mast has 3/8-24 base stud 
to fit standard mobile 
mounts, but will perform 
better with New - Tronic 
mounts. Power rating is 75 
watts dc input A.M. - 250 
watts PEP input for SSB, 



Mast and resonator 
in moblling position 



RESONATOR WILL WORK PROPERLY ONLY IF USED 
WITH MO-1 OR MO-2 MASTS. ANTENNA ASSEMBLY 
CONSISTS OF 1 MAST and 1 RESONATOR. 


MODEL 

DESCRIPTION 

TOT. HGT. of ASSY. 

NET 

M0- 1 

54" mast folds at 




15" fr. base 

Rear deck or fender 

$ 7.95 

M0- 2 

54" mast folds at 




27" fr. base 

Bumper 

7.95 

RM-10 

10 meter resonator 

80" max. * 75" min. 

5.95 

RM-15 

15 meter resonator 

81" max. - 76" min. 

6.95 

RM-20 

20 meter resonator 

83" max. * 78" min. 

7.95 

RM-40 

40 meter resonator 

92" max. * 87" min. 

9.95 

RM-75 

75 meter resonator 

97" max. * 91" min. 

11.95 


ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY 


Ask your distributor to show you these and 1 
other fine NEW-TRONICS products. Write for 
literature on the complete NEW-TRONICS line. 

NEW-TRONICS CO RP. 

3455 Vega Avenue Cleveland 13, Ohio 
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SERIES 72: 


Resistance 

Ohms 

Each Coil 

Turns 

Each 

Coil 

TS Adjustment 

Ma. DC 

TG Adjustment 

Ma. DC 

Trips either direction, current in one coil. 

10 

600 

2.4 — 5.6 

9.6 — 14.4 

160 

2,400 

.6 — 1.4 

2.4 — 3.6 

400 

3,700 

.39 — .91 

1.6 — 2.4 

1,000 

6,000 

.24 — .56 

.96— 1.44 

2,500 

9,600 

.15— .35 

.6 — .9 

4,000 

1 2,000 

.12— .28 

48 _ .72 


SERIES 7: 

150 2,375 3.00 

1,000 - 1.10 

3,100 10,250 0.72 

TABLE I: Standard trip values for Sigma 
Series 7 and 72 polar relays. Relays of other 
manufacture, with similar coil resistances, 
should perform fairly closely to these speci¬ 
fications. Note that the series 7 relays have 
an extra coil of a few turns between Pins 3 
and 5. This coil should be short-circuited to 
prevent contact bounce. 

relay armature will trip to the MARK state. 
Relay adjustment should be made for the de¬ 
sired sensitivity consistent with equal MARK 
and SPACE trip currents. 

“Hold the relay firmly in the test socket 
and simultaneously make the MARK and 
SPACE adjustments, manipulate the appropri¬ 
ate switches and observe for proper meter read¬ 
ings/' The answer to the question of where 
all of those hands come from is found in Fig. 2. 
In this automatic sensitivity test circuit, the 
relay is automatically switched from MARK 
to SPACE condition at a rate slow enough to 
permit accurate meter readings. This frees both 
hands to accomplish the required relay adjust¬ 
ments. Regardless of which contact of the relay 
is closed, the circuit is unstable and the cur¬ 
rent increases through the relay coil in the di¬ 
rection required to move the armature to the 
opposite contact. Initially, capacitor C3 is dis¬ 
charged and the charging current of the non¬ 
polarized capacitor holds the voltage across the 
relay coil to a level insufficient to trip the relay. 
As the capacitor charges, the current through 
the relay coil increases and the relay trips. The 
relay contacts reverse the polarity of voltage 
applied to C3 and the relay coil. The cycle re¬ 
peats as long as voltage is applied. Resistor R22 
provides an adjustment of switching speed. Ta¬ 
ble I gives the standard sensitivity test condi¬ 
tions for various relays of the Sigma Series 7 
and 72 lines. As noted, this data is generally 
applicable to relays of other manufacture hav¬ 
ing similar coil resistances. 

Fig. 3 shows the bias test circuitry used in 
the Series 4500 Relay Test Set. Low, medium 
and high 60 cycle drive voltages are available 
to accommodate relays with a wide range of 


iigma Relay 
Type 

Drive 

Voltage 

Full scale of 

AC Milliammeter 

AC Drive Current 
Bias & Break 

72—I0TS 

LOW 

50 

30* 

72—I0TG 

LOW 

50 

20 * 

72—I60TS 

LOW 

50 

15 

72—I60TG 

LOW 

50 

10 

72—400TS 

MED 

50 

10 

72—400TG 

MED 

50 

6.5 

72—I000TS 

MED 

50 

6 

72—I000TG 

MED 

50 

4 

72—4000TS 

HIGH 

5 

3 

72—4000T G 

HIGH 

5 

2 

72—2500TS 

HIGH 

5 

3.8 

72—2500TG 

HIGH 

5 

2.5 

7 —1501 

LOW 

50 

20 

7—I000T 

MED 

50 

8 

7—3100T 

HIGH 

5 

4 


TABLE II: AC drive values for bias measure¬ 
ment of the Sigma Series 7 and 72 polar 
relays. As in the sensitivity tests, these val¬ 
ues should be applicable to relays of other 
manufacture having similar coil resistances. 
Values, except as indicated by *, are based 
on drive applied to only one coil. 

coil resistances. In all cases, the minimum drive 
voltage is used to accentuate relay bias during 
adjustment so that bias will be minimized in 
working circuits employing a healthy drive. 
Table II gives bias test conditions for relays 
having various coil resistances. Ml is a 5 ma ac 
milliammeter which is shunted as required to 
monitor the various ranges of drive current. 
The bias indicator circuit uses a zero center 
scale milliammeter in conjunction with the sim¬ 
ple divider network shown in Fig. 3B. The re¬ 
sistances are arranged so that equal and op¬ 
posite currents flow through the meter for the 
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Fig. 3: BIAS TEST circuit used in the relay 
test set. Drive coil (A) and contact-meter¬ 
ing (B) circuits are shown separately for 
clarity. T2 is a special transformer designed 
for low exciting circuit so that the unloaded 
secondary voltage is essentially unchanged 
by the setting of R23. Meter scale is linear 
with full scale, .5 ma equal to 25% bias. 
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MARK and SPACE contact conditions. Using 
circuitry not shown, the supply voltage drop¬ 
ping resistor, R17, is adjusted for a static meter 
current of 2.0 ma in both the MARK and 
SPACE conditions. When drive is applied to a 
relay which introduces no bias, the meter 
pointer vibrates around the zero center point 
on the scale. Bias in the relay under test is in¬ 
dicated by an off-center deflection of the meter. 
The .5-0-.5 ma meter is calibrated linearly 
2.5-0-2.5 and bias in percent is the reading of 
this scale multiplied by 10. Deflection to the 
left of center indicates MARKING bias and 
deflection to the right of center indicates SPAC¬ 
ING bias. The relay under test should, of 
course, be adjusted for zero bias. 

Fig. 4A shows the base diagrams of the 
Sigma Series 7 and 72 relays. This will assist 
in understanding the other drawings which are 
keyed to these pin connections. The only differ¬ 
ence between the wiring of the Series 7 and 72 
relays is that the Series 7 relay has an addi¬ 
tional coil, normally short-circuited externally, 
connected between pins 3 and 5. Incidently, 
many amateurs have purchased the older Series 
7 relays through surplus channels. As a point 
of information, the oldest of these, the 7JOZ- 
160T Model D, is the exact equivalent of the 
7JOZT-150T. The S425-1 Relay Test Fixture 
will accommodate the Western Electric 255A 
relay. The diagram of this unit, shown in Fig. 
4B, permits convenient comparison of the ter¬ 
minal connections for the two relay types. 

This article has attempted to present the 
basic circuitry required for the proper adjust¬ 
ment of polar relays used in teletypewriter serv- 



Fig. 4: Schematic diagrams of the Sigma 
Series Fixture. This unit plugs into the Series 
4500 Test Set and, in addition to serving as 
a jig for adjustment, serves as an adaptor 
for the Western Electric 255A relay. 

ice. Information and drawings from the Instruc¬ 
tion Manual for the Series 4500 Polar Relay 
Test Set have been used with the permission of 
Sigma Instruments, Inc. This manual, written 
by W1BIY, contains such a wealth of addi¬ 
tional information that it should be in the hands 
of every amateur with a serious technical in¬ 
terest in RTTY. Arrangements have been made 
with Sigma to supply single copies of this book¬ 
let to amateurs at the cost price of $1.00. Ad¬ 
dress your requests directly to Sigma Instru¬ 
ments, Inc., Sigma Division, 170 Pearl Street, 
South Braintree 84, Massachusetts, attention: 
Advertising Manager. 

... W4WKM 


Decibels? 

It y s a cinch 


Have you ever had difficulty with a problem 
involving power ratios expressed in decibels? 
Did you have the log tables handy? Have you 
ever wondered what your effective radiated 
power would be if you bought that “Super Sig¬ 
nal Squirter” antenna? A simple answer to 
these problems is a nomograph. 


Carlos Robertson K1MRK 
39 Gleason St. 
Framingham, Mass. 

A nomograph is a basic, convenient chart 
that is easy to use and understand. It graphi¬ 
cally solves problems where mathematical for¬ 
mulae are otherwise required. 

The accompanying DB Nomograph will al¬ 
low you to easily determine: 

1. The power output of an antenna (knowing 
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DB NOMOGRAPH 
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the input power and the antenna gain in 

db). 

2. The power radiated off the back of an an¬ 
tenna (knowing the input power, the for¬ 
ward gain, and the front-to-back ratio). 

3. The required input power for a given out¬ 
put power (knowing the gain available in 

db). 

4. The gain, in db, of an antenna (knowing 
the power input and output). 

5. The gain required, in db, for any circuit 
or device (knowing the power input and 
the required power output). 

These are but a few of the problems that can 
be solved by the nomograph. Undoubtedly the 
average amateur will find many additional ap¬ 
plications. 

The use of decibels to express a ratio be¬ 
tween two quantities is convenient and becom¬ 
ing much more common. You will find that by 
using this nomograph you will have as much 
understanding of the use of decibels as you 
now have in the use of volts and amperes. 

Here are some examples in the use of the 
nomograph: 

1. To find the effective power output of a new 
antenna you will need to know the power 
delivered to the antenna and the specified 
gain of the antenna in db. Assume repre¬ 
sentative values for the example of 100 
watts of power delivered and an antenna 
gain of 7.5 db. Place a straightedge on the 
nomograph so that it intersects 100 watts 
on the P x scale and 7.5 db on the db scale. 
The actual effective power output is read 
on the P 2 scale where the straightedge 
crosses it. In this example it is 560 watts. 
In other words, your 100 waiter will sound 
like a half gallon if you connect it to an 
antenna with 7.5 db gain. 

2. Suppose your power output is 1 kw and 
your antenna has a front-to-back ratio of 20 
db with a forward gain of 6 db. You want 
to know the effective rearward radiated 
power. Step 1, as in example 1, is to find 
the forward effective radiated power. Place 
a straightedge on 1 kw on the P, scale with 
the other end of the straightedge on 6 db 
on the db scale. The straightedge will in¬ 
intersect the P 2 scale at 4kw or 40 kw. Since 
the forward gain of the antenna is between 
0-10 db we read the 0-10 db side of the P 2 
scale, or the 4 kw point. Step 2 is to place 
the straightedge so that it connects 20 db 
(the front-to-back ratio) and 4 kw on the 
right hand of the P 2 scale. (Again, be care¬ 
ful to use the appropriate side of P 2 ; the 
left hand side applies to ratios of 0-10 db 
and the right hand side applies to ratios of 


10-20 db.) The answer is 39.8 watts, read 
on the Pj scale. This is the actual effective 
power radiated off the back of the antenna. 

3. You want to determine what power input 
is required to provide an effective radiated 
output power of 3.0 kw. You know that 
your antenna has a forward gain of 9.0 db. 
Place a straightedge so that it connects 9.0 
db on the db scale and 3.0 kw on the 0-10 
db side of the P 2 scale. Read the power in¬ 
put required on the P x scale. In this ex¬ 
ample it is 375 watts. 

4. Suppose you have determined that your 
antenna system makes your 200 watts sound 
like your friend’s 1 kw rig. You want to 
know the gain of your antenna system in 
db. Place the straightedge so that it con¬ 
nects 200 watts on the P x scale with 1.0 
kw on the 0-10 db side of the P 2 scale. The 
gain of your antenna system is read where 
the straightedge intersects the db scale. In 
this example it is approximately 7.0 db. 

5. You have a 5.0 watt transmitter and you 
want to install a new antenna system that 
will provide an effective radiated power of 
300.0 watts. Place the straightedge so that 
it connects 5.0 watts on the Pj scale and 
300.0 watts on the 10-20 db side of the P 2 
scale. If you had tried to use the 0-10 db 
side of the P 2 scale the straightedge would 
not intersect the db scale. The gain required 
of the new antenna as read on the 10-20 
db side of the db scale is 17.9 db. We read 
the 10-20 db side of the db scale because 
we used the 10-20 db side of the P 2 scale. 
Although the examples illustrate the use of 

the nomograph by comparing antenna char¬ 
acteristics, the nomograph is not limited to 
solving problems in power ratios related to 
rf energy. Any quantity of power, be it com¬ 
mercial household power, audio, rf, etc., can 
also be related in terms of decibels bv using 
the nomograph. . . . KIMRK 

MARS 

STANDING WAVE 
BRIDGE 

17.9S 

The most wanted bridge 
on the market today. 
Measures both 52 or 75 
ohm lines at the flick of 
a switch. 


PAUSAN COMPANY, SAN RAFAEL, CALIF. 
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Edwin Cole W7IDF 
P.O. Box 3 
Vashon, Washington 


Vector VFO 

73 Parts Kit Available . . . $6.50 

Take one Vector seven-pin turret socket, tunes from 3350 to 4050 kc. This range 
wind nineteen and one-half turns of Belden obviously means very little spread on the high 

#20 Nylclad cathode-tapped at six turns, coat bands, but I read my frequency on the receiver 

generously with low-loss dope, pad to fre- dial and it takes only a moment to check 
quency and serve with DX-60. calibration before going on the air. The vari- 

It’s almost that simple. The only components a ble I used is a broadcast midget picked for 

not mounted on the socket are the tuning f°ur virtues: double bearings, short shaft, 

variable, the output mica and the plate rf rigid frame, compactness, 
choke. (When the last two are soldered to the The coil and circuit component values are 
plate pin they should be dressed away from the products of eclectic empiricism. * As it hap- 
turret to avoid degenerative feedback.) You pened, the first try was successful. This was 
may prefer to juggle the padder and variable suspicious so a duplicate unit was put together, 
values for junk-box or bandspread considera- with the same results. Operation for the past 
tions but with a 250 mmfd variable the VFO • Cut and try 

























an eighty meter VFO requires extra attention 
to the output frequency. 

The original plan, as you may have guessed, 
called for mounting this unit inside the DX-60, 
but I simply couldn't find a spot where the 
oscillator wouldn't be subjected to heat and/or 
mechanical modulation by transformer hum; 
perhaps someone else will. The chassis shown 
in the photo is surplus, cast-aluminum and 
small enough to provide a maximum of rigidity 
without crowding. An OA2 with its six thou¬ 
sand ohm, ten watt resistor take up some of 
the extra space on top—where all good heat 
producers belong. 

After warm-up, drift was checked at less 
than one hundred cycles in an hour. On-the-air 
requests to a reliably cynical local ham for 
critical appraisal confirmed the performance 
as clean and stable. That long axial machine 
screw looks out of place in the center of a 
VFO coil, but it doesn't mean you can't use a 
turret socket to achieve stability in a simple 
and compact package. . . . W7IDF 


Wee Birdcage 

The ultimate in limited space antennas 

Terrence Banks K3LNZ 

426 Orange St., S.E. 

Washington 20, D. C, 

How would you like a three-element beam 
for 80- or even 160? Sounds like a pipe dream, 
of course. But you can have an antenna, for 
somewhere between $5.00 and $20.00, de¬ 
pending on the band, that you can put to¬ 
gether yourself, that will occupy no more than 
a 17 foot turning radium on 160 and corre¬ 
spondingly less on other bands, and that finally 
will give you a marked improvement over a 
full size dipole. Just how much improvement 
will be explained later, but it's well worth the 
little amount of trouble involved. reflector 

The solution is nothing radically new—it is 
simply an application of someone else's good 
engineering that went by practically un-noticed 
several years ago. I am referring to the G4ZU 
“Birdcage” antenna which appeared in one of 
the other amateur radio journals in April 1960, 


FEED AT EITHER A OR E 



FIGURE 1 


73 PARTS KIT 

We have rounded up a complete set of parts 
for home construction of this unit. This consists 
of the tube, socket with turret, coil wire, resis¬ 
tor, condensers, and chokes. These catalog out 
at close to $8, the 73 Kit price is $6.50. Kit 
W7IDF-1, 73 Parts Kits, Peterborough, New 
Hampshire. 


6AK6 250 



With the exception of filament disc by-pass 
all fixed capacitors are silver micas. 


six months has been completely satisfactory, 
with one possible exception. Drive on all bands 
is more than adequate except on ten phone, 
where it is about a milliampere short at the 
6146 grid. If you find it necessary this could 
probably be most easily remedied by peaking 
the slugged coil in the DX-60 or by tuning the 
plate circuit of the VFO to pick up the second 
harmonic. Speaking of harmonics at this point, 
let's remind ourselves that working ten with 
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NEW! 
COMPACT! 



BUILT ESPECIALLY 
FOR 

SSB AND CW OPERATION 


Grounded grid operation, 2000 watts PEP (twice average DC), 
160 watt driver PEP required . . . 80, 40, 20, 15, 10 meter 
operation ... 115 or 230 volt operation available . . . Relay 
operated with exciter controls . . . Solid state rectifiers . . . 
Power supply self contained . . . Many other features . . . Size, 
143/4" x 63/4 /# x 14" deep . . . Weight, 45 lbs. 

WRITE FOR MORE INFORMATION 

<Mnntel MaHufruUnAiny Company, 9no 

IOWA CITY, IOWA 


plus the additional information that one will 
work when cut to one-quarter of its original 
size. This author therefore claims no credit for 
anything more than sitting at the typewriter 
and presenting the facts (verified, on the air) 
and figures. 

The basic principle of the Birdcage is shown 
in Fig. 1. A pair of V dipoles have center 
points at A and E. One dipole runs from C A 
through to the centerpoint A, and then on 
through B 2 to C 2 . The other dipole goes around 
the other way through D 1? E, D 2 and back to 
C 2 . These may look like funny dipoles, but 
they are merely bent toward the other dipole 
at B x and B 2 and at D x and D 2 , and are con¬ 
nected together where the tips meet at C 1 and 
C 2 . Assuming A is the feedpoint, if we follow 
our way around the circuit, we will find that 
we have one full wave before we get back to 
A again. This obviously will load up very well 
on the frequency for which it is cut. The theory 
behind it is that the inner portions of the two 
dipoles will radiate in a horizontal plane, and 
the portions that are bent up or down to con¬ 
nect to the opposite pieces serve merely as a 
voltage feed, so that one dipole can be fed 
at its center and then will end-feed the other 
one. Addition of a reflector constructed in the 
same manner balances it out mechanically, and 


gives us additional gain over that obtained by 
stacking the two dipoles. 

When G4ZU*s original article appeared, the 
writer took a quick look at the claimed gain 
(10 db) and what the size would be when 
scaled down to six meters, and went looking 
for materials. Results were veiy good without 
even bothering to measure SWR or feedpoint 
impedance. We just tuned the reflector for 
maximum forward gain and proceeded to work 
all the new signals we were hearing. About 
this time, we made the acquaintance of Skip 
W3CYT who was also intrigued by the original 
article. However, he had gone a step further 
and experimented around with half and quarter 
size models. Comparing notes revealed that 
less gain, but otherwise similar results, were 
obtained in the miniature models. Although no 
actual figures on gain were ever arrived at, 
comparison with standard dipoles showed 
definite improvements in signal strength, and 
an estimated figure of 4 db does not sound out 
of line. Fig. 2 shows the physical size of one 
element (A to B x , or etc.) for the various 
bands, both in quarter-wave and full-wave 
models. It is obvious from this that a full-wave 
40 meter model will work as a quarter-wave 
on 160, and likewise for other possible fre¬ 
quency relationships, up to the quarter-wave 
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Band 
2 meters 
6 meters 

10 meters 

11 meters 
15 meters 
20 meters 
40 meters 
80 meters 
160 meters 


Full-Wave 

10-5/16" 

29-3/4" 

4'-4" 

See Note #1 
5'-10" 
8 '- 8 " 
17'-4" 
34'-8" 

See Note #2 


Quarter-Wave 

2-5/64" 

7-3/8" 

13 " 

See Note #1 
17-1/2" 
2 '- 2 " 

4'-4" 

8 '- 8 " 

17 '- 1 " 


Note #1: Details supplied upon request to other 
countries. Residents of U, S. need not 
bother asking. 

Note #2: Anyone this ambitious won't have any 
trouble calculating his own figure. 

All lengths given are for one element (8 required), 
and also represent the turning radius of the anten¬ 
na. All are given for the low edges of the bands. 

% 

Fig. 2—Sixes for Various Bands 

six meter model which has a radius of less than 
7/2 inches! 

The mechanical details are shown in Fig. 3. 
Simply obtain two suitable sized hunks of hard 
wood. Bore holes for the size of mast you wish 
to use, and mount them exactly twice the 
length of one element apart (either a quarter 
wave for the full-wave model or a sixteenth 
wave for the quarter-wave model). Next, bore 
holes for whatever diameter of material you 
have selected for the elements, which is simply 
whatever you have around or can purchase 
cheaply, such as half-inch inside diameter thin- 
wall conduit. The elements should come close 
to, but not touch, the center support, and 
should be fastened in with machine screws in 
such a way that adjacent elements can be con¬ 
nected electrically by jumpers. See Fig. 4 for 
details. In most quarter-wave models, no extra 


REFLECTOR ELEMENTS 
CONNECTED BY JUMPE 


WOOD BLOCKS TO SUP¬ 
PORT ELEMENTS. 


WIRES CONNECT 
TIPS OF ELEMENTS. 


SHORTED REFLECTOR 
TUNING STUB-A BOUT 5% 
OF ENTIRE REFLECTOR 
LENGTH-TUNE FOR BEST 
FORWARD GAIN.' 



BRING COAX THROUGH 
TOP OF MAST IF BALUN. 
DESIRED. (DO NOT 
GROUND HERE) 

OPTIONAL BRACES TO ENDS 
OF ELEMENTS-USE NYLON ETC. 


ALUMINUM OR THIN CONDUIT 
ELEMENTS. LENGTH AS IN 
FIGURE 2. 


DISTANCE BETWEEN 
WOOD SUPPORT 
BLOCKS AND LENGTH 
OF WIRES IS DOUBLE 
LENGTH OF ELEMENTS. 


JUMPER ACR06S 
BOTTOM ELEMENTS. 


MAST-ANY CONVENIENT 
SIZE. 


CONSTRUCTION DETAILS 


FIGURE 3 


support is needed for the elements, nor will 
any be needed on the higher band full-wave 
models. However, if you think the elements 
will have a tendency to droop, simply run the 
mast a bit higher than the top wood block and 
run nylon, glassline, or what have you down to 
the ends of the top elements for support. Final¬ 
ly, connect vertical wires between the tips of 
the top set of elements and those directly be¬ 
low. These wires may be any size convenient 
or mechanically desirable, as they cany no cur¬ 
rent. Likewise, there is no appreciable rf volt¬ 
age present at the wooden mounting blocks, so 
no special pains are required to use low-loss 
material at these points. Finally, element thick¬ 
ness, while theoretically tending to control 
bandwidth, is so much greater than any wire 
that might be used in a standard dipole that 
mechanical size alone should be the deciding 
factor. 

MAST v MACHINE SCREW AND HEX 

NUTS TO HOLD ELEMENT 
AND MAKE CONNECTIONS. 


DIMENSIONS ARE TYPICAL FOR 
EDGE VIEW MOST MODELS-SMALLEST OR 

LARGEST WOULD USE DIFFERENT 
SIZES. 




FIGURE 4 

To feed the thing, connect a jumper between 
the two driven element sections at the bottom 
block, and tap the feedline out from the inner 
ends of the top elements to obtain the desired 
impedance (50 ohms will be close in, and 
higher impedances further out, just as in a 
“T” match). Now adjust for best SWR by 
shortening or lengthening the vertical wires 
slightly. At this point, it would be best to 
mention that a balanced feed is required. This 
can be obtained through the customary half¬ 
wave loop of coax if 200 or 300 ohm feed is 
desired. It can also be obtained by using the 
mast as part of a 1:1 ratio “balun.” Run the 
coax into the mast, grounding the braid as 
you do, at a point exactly one-quarter wave be¬ 
low the top of the mast. This will be the same 
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distance as between the wooden support blocks 
for a full-wave model, or four times this dis¬ 
tance in a quarter-wave model. Do not ground 
the coax anywhere above this point. Separate 
the braid and the inner conductor where they 
come out the top, and you will have a bal¬ 
anced feed at the same impedance as the 
transmission line. 

Now connect a jumper between the two top 
elements of the reflector, and insert a stub of 
twin-lead the same length as an element be¬ 
tween the two bottom reflector elements. This 
gives us one-sixteenth, or about 6f, of the 
total reflector length, which we know is too 
much as 5 % is the theoretical figure for how 
much longer than the driven element it should 
be. Prune this stub, keeping the far ends 
shorted, until maximum forward gain is 
achieved. You can now go back over the two 
adjustments (driven element and reflector 
stub) as many times as it takes to make you 
happy with the SWR and FB ratio if you 
are of a mind to squeeze out the last milliwatt 
of power, although the average guy will proba¬ 
bly be contented to let things as they are after 
the first basic adjustments, and won’t lose an 
awful lot by doing so, either. 

Several things that should be borne in mind 
when using this arrangement are that two- 
band operation is quite practical, as long as 
there is a 4:1 frequency ratio—that is, operating 


quarter-wave on 80 and full-wave on 20, or 
etc. Also the elements can be cross-connected 
(both halves in series) to make a half-wave 
(or is it really full-wave?) bi-directional model 
on the “in-between” band (40 in the last ex¬ 
ample) although the gain is no better than 
with quarter-wave operation due to neither side 
being larger than the other, and neither serving 
as a reflector. Finally, either the feedpoint 
or the reflector tuning stub can just as well be 
either top or bottom, whichever suits your 
convenience. If you use open line, bottom feed 
would obviously be more convenient than com¬ 
ing up through the mast as with coax. 

As stated before, several of these antennas 
were built and tried out on six meters. Results 
were, as close as can be “guesstimated” with 
nothing but S-meter readings and comparison 
with dipoles, close to G4ZU’s claim for the 
full-wave model, and a conservatively esti¬ 
mated 4 db gain for the quarter-wave mini¬ 
atures. Results on receiving tend to back up 
these figures rather closely. 

Lastly, do not expect either (1) a sharp 
directional pattern, or (2) a large front-to- 
back ratio. After all, one driven element and 
one reflector wouldn’t give you these in beam 
configuration either. The side nulls are deep, 
however, and overall performance is well worth 
the small effort and expense required to con¬ 
struct one. ... K3LNZ 


Protect Your Investment 


NY amateur who desires to pursue his 
avocation and at the same time is inter¬ 
ested in keeping his kids in shoes and a few 
cold ones in the box must necessarily be con¬ 
cerned with the trade-in or resale value of his 
gear. This applies equally to commercial and 
converted surplus equipment. In order to avoid 
an expensive turnover of the station with each 
real or claimed state of the art advance, many 
amateurs find it desirable to modify their 
commercial equipment to gain the advantages 
of new techniques. Of course, extensive modi¬ 
fications are the rule in most surplus conver¬ 
sions. 

How do you modify and still not lower the 
value of your equipment? The Golden Rule 
applies in this area and results in a very 
tangible increase of cash in pocket. The poten¬ 
tial buyer of your equipment probably desires 
what you yourself would want. This boils 
down to new appearance and performance 


Roy Pafenberg W4WKM 

along with detailed instructions and service 
information. This is a tall order but it can be 
filled. 

A few simple precautions, religiously fol¬ 
lowed, will insure top market value of modified 
commercial and converted surplus equipment: 

1. Make the minimum modification required 
to gain the desired performance objective. Plan 
the modification so that the equipment may 
be restored to the original condition if things 
don’t pan out. It is sometimes difficult to 
accomplish the desired modification without 
punching additional holes in the panel of the 
equipment. In this connection, new components 
can be of great value. See “Versatile Control 
Techniques” in the Aug. 61 issue. 

2. First impressions are important and ap¬ 
pearance, internal and external, should be up 
to par. The quality of workmanship in the 
modification or conversion should at least meet 
the same standards to which the equipment 
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was designed and manufactured. 

3. Maintain complete data on all your 
equipment. 

Of these points, the last is possibly the most 
important and by far the easiest to goof. While 
a scrawled sketch on the back of an old bill 
may satisfy your requirements at the time the 
work is done, this is rarely true of the pro¬ 
spective buyer of the modified equipment. He 
wants, and deserves to get, the most complete 
data you can give him. 

Manila file folders are a good binder for 
individual equipment information. This is I 
especially true of surplus equipment where the | 
manual, if available, may not cover the actual 
application. File such information as you ean 
get in the folder. If the conversion is described 
in a magazine article, clip and file. Schematic 
diagrams, in particular should be neat and 
legible, showing all details of the conversion or 
modification. 

Entering changes on schematic diagrams of 
complex equipment is, in itself, a problem. 
Stencil correction tape, as pointed out in the 
blurb in the Aug. 61 issue, can be used to | 
block out sections of the original schematic 
and corrections and changes entered directly 
on the tape. It is often detsirable to make 
copies of diagrams, either from borrowed pub¬ 
lications or to pass on. Commercial photostats 
are ideal but can be quite expensive. In these 
modern times, many offices are equipped 
with photographic transfer type duplicating 
machines. Probably the most popular of these 
is the Kodak Verifax. Drawings may be dupli¬ 
cated on these machines and the results are 
quite professional. Maximum size is 8M" x 14" 
and the cost of materials, per copy, is pennies. I 

After you complete the equipment file on j 
your modification or conversion, you may feel 
it is of sufficient value to pass on to other 
amateurs. If so, you have already completed 
the hardest part of preparing an article on 
your project. Duplicate your material, tie it 
together with some prose and send it to 73 
Magazine. You may have a winner. 

All in all, time spent on keeping the equip¬ 
ment library current pays off in personal 
satisfaction and means dollars in your pocket 
when vou dispose of the gear. 

... W4WKM 



THREE IMPORTANT 


REASONS WHY 
YOU NEED THE 


SPRINGS 

cmibook 


NEW 1963 


Foreign Listings 

• If your present CALLBOOK < An outside u - s *> 

is only a year old, over 20% $3.00 U.S. Listings 
of the listings have been * A!I K and 

changed or added! $5.00 

• Over 13,000 new amateurs added since 
the Winter, 1962 issue—another major 
license increase! 

• Completely revised essential data—latest 
international prefixes, Q signals, postal 
info., airline distances, time chart, etc. 

Now on sale at your amateur equipment dealer; if not conven¬ 
iently located you may order by mail (please add 25c for mail¬ 
ing! from: 

RADIO AMATEUR CALLBOOK 

Dept. B, 4844 Fullerton Ave., Chicago 39, III. 

P m Write for illustrated brochure on exclusive 
.J.WORLD ALTAS DX GUIDE . SPECIAL FULL COLOR MAPS. 


SYNC GENERATOR 

$99. 

and up 

Basic 
Parts 
Kit 


Details—FREE List *771 

DENSON ELECTRONICS CORP. 

Rockville, Connecticut 


6 METER BARGAIN 


6 meter, 150 mw., 4 channel, transistorized transmitter 
with AM modulator. Complete with transistors and 
50.5 me. crystal. Requires only 12 volts at approx. 35 
ma. Ideal for walkie-talkie or get 10 to 15 mile range 
with a beam. 

Only $14.95 ppd. while they last. 

VANGUARD ELECTRONIC LABS Dept. H-4 
190-48—99th Aye. Hollis 23, N. T. 





DOW-KEY’S DK2-60 

DPDT r.f. , 
SWITCH 


For Switching 2 Coaxial 
Lines Simultaneously! 


OK2-60 with UHF Connectors, each 


$19 


Freq. 0 to 500 me; Power Rating to 1 kw; 
VSWR, less than 1.15 to 1 from 0 to 500mc; 

Standard coil voltage....and other r.f. 

Connectors available. 


Manufactured and Guaranteed by 


DOW-KEY CO., Thief River Falls, Minn. 
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Our little survey back in February indicated 
that over 20,000 o£ our readers are planning 
on going sideband mobile this year. This is not 
illogical for a great many of us have been wait¬ 
ing rather patiently for the manufacturers to 
bring out reasonably priced units so we could 
operate sideband from our cars. The way the 
fellows with the KWM’s have been working out 
has been an eye opener. I know that I’ve talked 
with Antarctica while driving through the 
streets of New York City. 

Transceivers seem to be finding a place in 
the hamshack too. A great many hams don't 
feel it is necessary to buy both a receiver and 
a transmitter when a transceiver does the whole 
job and takes up a lot less space . . . and ends 
up costing a lot less. 

Even the relatively high price tags of some 
of the transceivers won’t be much of a deterrent 
for many amateurs are now buying on those old 
easy terms, which means that a $600 package 
will probably only cost you about $12.50 per 
month for three years, plus carrying charges, 


and you end up with something worth $200 to 
$400 when you go to trade it in. The fellow 
who drives to work can figure that his rig is 
costing him 50c a day. If he has to drive any 
distance this is well worth it not only for the 
relief of boredom, but for the friends that he 
will make through these twice-daily contacts on 
the bands. 

I’ve tried to give you all of the factors for 
general comparison on the big chart. There are 
many other features of each unit that you will 
want to investigate too, which will send you 
not only to the paragraph under each photo 
which has been prepared by the manufacturer, 
but also on a perusal of their advertising claims. 

The field is obviously quite competitive and 
you’ll find that the manufacturers all give ex¬ 
cellent value for the investment you make. 
None of them are overcharging for what you 
get. Some are able to give a bit more through 
sophistication of design. Several units keep 
their cost down by eliminating functions that 
are not absolutely necessary for sideband mo- 
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bile operation, though they usually offer either 
kits of parts to add these omitted functions or 
else instructions for modifications. 

In making your choice of a transceiver you 
probably will not really look for much in the 
way of CW or AM capabilities if you are plan¬ 
ning on using the rig solely in the car. You 
may well be able to do without the ten and 
fifteen meter bands for the next few years while 
old Sol recovers from his spot-blight. Ops 
planning on shack use of the transceiver may 
well consider ten and fifteen of importance, 
as well as complete coverage of the CW bands, 
etc. 

MARS members should remember that al¬ 
most all transceivers can be moved out of the 
bands a bit by the changing of a heterodyne 
crystal, with the only loss being in calibration. 

Look ’em over. Decide whether you want 
one of these inexpensive Heath one-band jobs 
to keep you in touch with the gang as you 
drive around, or perhaps a super delux all-band 
transistorized Hallicrafters FMP-200. 
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Collins KWM-2 

10-59 $1150 

(2) 6146 

175 

3.4-4.0 

7.0-7.4 

14.0-14.4 

21.0-21.6 

28.5-28.7 a 14.8-15 0 

Davco DT20/DR30 

6-63 

535 -4- 

(1) 6146 

70 

3.55-4.05 

7.0-7.5 

14.0-14.55 

21.0-21.55 

28.0-29.55 9.5-10.0 

Drake TR-3 

4-63 

495 

(3) 12JB6 

300 

3.5-4.1 

7.0-7.6 

13.9-14.5 

21.0-21.6 

28.0-29.7 50.0-51.5 

Elmac ATR-4 

5-63 

750 .(*" 

(2) 6146 

180 

3.5-4.0 

7.0-7.5 

14.0-14.5 

21.0-21.5 

28.0-30.0 2 

Hallicrafters SR-150 

11-62 

650~~ 

(2) 12DQ6B 

150 

3.5-4.0 

7.0-7.35 

14.0-14.35 

21.0-21.45 

28.0-29.7 

Hallicrafters FPM-200 

8-62 

1995 

(2) 6146 

150 

3.5-4.0 

6.8-7.3 

14.0-14.5 

21.0-21.5 

27.7-29.7 9.7-10.2 

Heath HW-12 

6-63 

120 -h 

(2) 6GE5 

200 3.8-4.0 o 

7.2-7.3 s 

14.2-14.35 5 



National NCX-3 

3-63 

369 

(2) 6GJ5 

200 

3.475-4.02 

6.980-7.315 

13.875-14.42 



SBE SB-33 

3-63 

389.50 (2) PL500 

135 

3.8-4.0 

7.15-7.35 

14.2-14.4 

21.25-21.45 


Sonar Four Bander 7 

5-63 

495 

(2) 6GJ5 

360 3.795-4.005 

7.095-7.305 

14.195-14.405 

21.295-21,505 


Swan SW-240 

2-63 

320 

(1) 60Q5 

240 

3.780-4.020 

7.050-7.320 

14.130-14.370 



Tranceivers S3B 

4-63 

299 

(1} 6DQ5 

240 

CO 

xj 

OO 

« 

• 

O 

N> 

7.05-732 

14.13-14.37 



WRL Galaxy 300 

3-63 

300 

(2) 6HF5 

300 

3.8-4.0 

7.050-7.350 

14.2-14.4 




1 Can tune other 200 kc segments with crystal change. 

2 Choice of 28.0-28.5 or 29.0-29.5 and 28.5-29.0 or 29.5-30.0 me. 

* Power supply for xmtr still not firm. Receiver power supply includes speaker, Q-multiplier and ac supply. 

4 Rig provides normally used sidebands for each band. Extra crystal available for opposite sidebands as an accessory. 
& Heath HW-12 covers 80M only. HW-22 covers 40M; HW-32 is for 20M. 


I’ve tried to include just about all of the 
specifications which will be of general interest 
in comparing the various makes of transceivers. 
All of these figures are the best that I could 
round up. There may be some variation, par¬ 
ticularly in units which have not yet been re¬ 
leased . . . and the prices obviously are sub¬ 
ject to minor fluctuations as indicated by plus- 
minus signs. 

You’ll find the first release of information on 
some units soon to be unveiled on the chart 
and in the following pages. With the excep¬ 
tion of the Sonar units and the Transceivers, 
Inc. units from whom we were unable to get 
sufficient information by presstime, I believe 
that we have covered the sideband transceiver 
field rather thoroughly. 

Keep in mind that the writeups under the 
photographs were prepared by the manufactur¬ 
ers with the idea of supplimenting the info in 
this chart. 


With the exception of the SBE unit which 
has the loudspeaker built in, all transceivers 
require either an external speaker which is 
normally built in the ac supply or else they 
depend upon your using the regular car radio 
speaker. 

The exact frequency coverage is given here 
in detail for those fellows who might be in¬ 
fluenced by the ability of a unit to cover 
MARS channels, or other frequencies adjacent 
to our ham bands. 

Almost all transceivers have provisions for 
turning a linear on and off when the unit is 
used in the shack. 

Three of the units are largely transistorized, 
the Hallicrafters FPM-200, the SBE SB-33 and 
the Davco combo. Tubes are used only in the 
higher power rf stages. Since transistors are 
more efficient than tubes these units are nat¬ 
urally a bit more efficient than tube units, 
though they may not make any difference to 
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)arison Chart 


I.F/s (me) Size 


Sidebands 

o 

o 

t; 

2nd Conv. 


£ 

a 

Weight 

VOX 

100 kc 
Caiib 

S Meter 

Sideband 

Generation 

Bilateral * 

Dial (kc) 
Calibration 

Mtg Bracke 

AC Power 
Supply 

DC Power 
Supply 

<*; 

co 

O' 

2 A 

— * O 

S “2 

h* ac 

both 

2.8-3.1 

.455 

7 3 4 

14 3 4 

13 1/4 

18 

inc 

inc 

yes 455 kc mech 

no 1 

$120 

$115 

$198 

$1583 

both 

1.95-2.5 

.455 

7 

8 

5 3/4 

11 

inc 

inc 

yes 455 kc mech 

yes 10 p 

inc 

36 8 

?« 

571 

both 

9.0 


5 3/8 

10 3/4 

14 1/4 

12 

inc 

inc 

yes 2-9 me xtal 

H-lkc 10 p 

Inc 

80 

130 

705 

both 



5 1/2 

15 3 4 

9 5/8 

19 

inc 

inc 

yes 2.7 me xtal 

~4— 1 kc 5 

_6 

_6 

_a 

950-4- 

both 

6.0-6.5 

1.65 

6 1/2 

15 

13 

17 

inc 

inc 

yes 1650 kc xtal 

hh 2kc 5 

40 

99.50 

109.50 

859 

both 

2.1 


5 

16 

11 

26 

inc 

inc 

yes 2.1 me xtal 

yes 1 

inc 

inc 

inc 

1995 

S 

2.3 


7 

13 

11 

12 

inc 

$8.95 

yes 2.3 me xtal 

no 2 

inc 

HP-23 « 

HP-13 « 

?* 

SX 4 

5.2 

5.2 

6 

13 5 8 

11 5 8 

20 

inc 

acc 8 

yes 5.2 me xtal 

no 5 

inc 

110 

120 

599 

both 

2.282 

.455 

5 1/2 

11 3/4 

10 1/4 

13 

$29.50 $27.50 

no 455 kc mech 

no 10 

12.50 

inc 

59.50 

449 

both 

2.959-3.155 

.455 

5 3/4 

11 3/4 

11 3/4 

11 

inc 

inc 

yes 455 kc mech 

no 5 

8 

134 

154 

763 

SX * 

5.175 


5 1/2 

13 

11 

12 

no 

no 

no 5.175 me xtal 

no 5 

inc 

95 

115 

530 

SX 4 

5.175 


5 1/2 

13 1/4 

11 

10 $39 


yes 5.175 me xtal 

no 5 

inc 

99.50 

99.50 

500 

both 

9.1 


7 

15 

13 5/8 


$19.95 

no 

yes 9.1 me ph 

no 10 

15 

80 

120 

515 


• No price yet set. 

7 Sonar also is producing a set of monobander transceivers which cover any 200 kc segment of the 80-10 meter bands. These 
units are very similar to the Four Bander except for frequency coverage and a lower price of $395. 

8 Bilateral operation, in the sense intended here, has to do with being able to tune the receiver separately from the transmit¬ 
ter. CW ops and SSB DXers sometimes find this of advantage. 

* Plus one kc calibration on tuning knob. 


your car’s electrical system. 

As an old-time mobileer I have been waiting 
for these transceivers just as much as you 
have. I used to enjoy keeping in touch with 
the gang around New York on 20 meters back 
when the sun spots were in their last low. As 
DX improved I found mobiling more and more 
frustrating with AM and I decided to wait 
until low cost sideband was here. Now it’s here 
and Ill be mounting one of the rigs in my 
little Porsche and youll be hearing me putting 
around up here in the wilds of New Hamp¬ 
shire Porsche-Mobile. 

There really is nothing like having a rig in 
the car to make trips more enjoyable. Even 
with a car that is as much fun to drive as mine 
I find myself shying away from avoidable one 
to two hour trips unless I am able to use the 
time to make a few contacts, in which case 
the trip is over before I know what’s happened. 


In this day of multi-band transceivers it 
might be a good idea to put a little sign up 
in the back window of the car telling what 
band you are on so the ham that passes you 
or is behind you can give you a call. It is a 
lot of fun to drive along talking to another fel¬ 
low that you’ve just happened to meet. I drove 
all the way from New York up to Northamp¬ 
ton, Mass, one time talking away happily with 
a chap I chanced to be following. We stayed 
about a mile apart to keep from blocking each 
other. 

Your mobile rig is a key to any town you 
visit too. I have frequently been able to work 
up spur of the moment midget hamfests by 
breaking in on a local group as I drove into 
town. Mobile operation is one of the facets 
of our wonderful hobby that gives rich re¬ 
wards, so get yourself rigged up and gas up. 

. . . W2NSD/1 
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Collins 

Radio 

Company 

Cedar Rapids, Iowa 


The KYVM-2 provides high frequency sta¬ 
bility on fourteen 200 kc bands from 3.4 to 30 
me. With 175 watts PEP on SSB, or 160 watts 
on CW, the KWM-2 provides ample power for 
excellent communication. Filter type SSB gen¬ 
eration, permeability-tuned oscillator, crystal- 
controlled double conversion, Y 7 OX and anti¬ 
trip circuits, and ALC and RF inverse feedback 
are distinguishing features of the KWM-2. The 
Collins Mechanical Filter, RF amplifier, all 
tuned circuits, and several tubes performing 
the dual role of transmitting and receiving. 
CW break-in and monitoring sidetone circuits 
are built in, and all four plugs on the mobile 
mount connect the KWM-2 automatically. 

See the KWM-2 on display at your Collins 
Distributor. 
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DAVCO 

113 Norwood Ave., Asheville, N. C. 


#571 


Two thousand designers—that would be quite 
a staff for any company. But that’s how many 
hams we talked with before deciding what our 
new line of equipment should offer. They said 
they wanted transceiver convenience, but sepa¬ 
rate VFO’s for chasing DX; we gave them 
both. They needed all the bands, not only for 
ragchewing on the high bands but because the 
sunspots won’t be uncooperative forever; we 
put in full coverage of 80 through 10, even 
the foreign segments, and then some. Is 6-meter 
coverage too much to expect? We don’t think 
so. Think what that means! They asked for 
AM & CW, along with the high-performance 
SSB, so we provided three positions of receiv¬ 
er selectivity, including a Collins mechanical 
filter and a CW crystal filter, and worked out 
good keying characteristics on the transmitter. 
Of course they insisted upon good stability; we 
had to work a long time to provide it at the 
temperature extremes they encounter. Almost 
everybody would add a crystal calibrator, so 
we did it for them and even provided WWV 
coverage. They asked for a transmitter power 
level which wouldn’t require overhauling of 
the electrical system of the family bus, yet they 
wanted enough for a really emphatic signal 
mobiling and enough to drive a linear back 
home. Oh, they asked for lots of things; we 


put in independent broadcast coverage, a built- 
in VOX, selectable ACC time constants, extra 
band positions for MARS, etc., a crystal con¬ 
trolled carrier generator and BFO for USB 
and LSB, a tuning ration that gives 10 kc to 
a turn, and everything else that you expect. 
Then we made plug-in subassemblies of all this, 
held them together with a really rugged (and 
heavy) chassis, and wrapped it all in fiber¬ 
glass cabinets that don’t shrink from field-day 
duty. 

We had to borrow freely of the components 
and techniques of the computer-and-missile 
crowd in order to do all of this, and we don’t 
quite know how to characterize the results. In 
pure performance and versatility, the DAVCO 
DR-30 and DT-20 must be ranked with the 
best fixed-station rigs, but the small size and 
ease of operation make them quite logical 
mobile or portable rig choices. And what an 
outfit for DX-peditions (besides the perform¬ 
ance, hand luggage goes through customs a 
lot easier!) 

Our 2000 friends gave us quite an assign 
ment, and it took us darned near three years 
to fill it. We sincerely hope that the results are 
a significant contribution to the application of 
space-age technology to the amateur field. 
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7W-5 $495 

R. L. Drake Company Miamisburg, Ohio 

(See page 12) 


The Drake TIT3 has been engineered for 
optimum performance on upper or lower side¬ 
band with AM and CW included for the ham 
who likes variation or who desires to contact 
stations limited to these modes. It was deemed 
necessary to have complete coverage of all 
amateur bands 10 thru 80 meters using seven 
600 kc ranges. A HIGH STABILITY PERME¬ 
ABILITY TUNED VFO tunes the same range 
on all bands. DIAL CALIBRATION: 10 kc 
division on main tuning dial with interpolation 
to 1 kc on tuning knob skirt. TRANSMITTER 
SPEC: SSB: 300 watts P.E.P. input, VOX or 
PIT. Two special 9 me crystal filters provide 
sideband selection, without the necessity of 
shifting any oscillators. The 9 me filters are 
asymmetrical, that is steeper on the carrier side 
making possible unwanted sideband suppres¬ 
sion of more than 40 db and carrier suppres¬ 
sion of 50 db. Overall audio frequency response 
400 to 2500 cycles at 6 db down. Distortion 
products 30 db down at maximum output. 
CW: Power input 260 watts. Carrier is shifted 
approx. 1000 cycles into one sideband and 
mixer is keyed. AM: Controlled carrier AM 
screen modulator is built-in. 260 watts P.E.P, 
input. Low carrier power increases 6 times to 
50 watts output at maximum modulation. This 
system is compatible with SSB linear. Manual 
transmit/receive switching for both CW and 
AM. OUTPUT IMPEDANCE: Nominal 50 
ohms, adjustable with pi-network. SEPARATE 
METERS for receiver S-meter and transmitter 


plate ammeter. RECEIVER SPEC: SEN¬ 
SITIVITY less than M microvolt for 10 db S/N 
LF. SELECTIVITY 2.1 kc at 6 db, 7.5 kc at 
60 db. SEPARATE RF AND AF GAIN CON¬ 
TROLS. FULL ACC on received modes—audio 
output varies less than 3 db for 60 db change in 
signal level. Any amount of ACC from zero to 
full can be had by adjustment of RF gain con¬ 
trol. Time proven Drake ACC system provides 
fast attack and slow release with noise pulse 
suppression, no pumping or popping evident. 
PRODUCT DETECTOR RECEPTION OF 
AM requires zero beating signal. Advantages 
over diode detectors include no selective fad¬ 
ing, choice of either sideband, and better audio 
frequency response at 2.1 kc selectivity, result¬ 
ing in more QRM free QSO’s. The accessory 
RV-3 Remote Receiving VFO permits reception 
of DX and other stations operating from a few 
cycles to several hundred kc off your transmit¬ 
ting frequency. POWER SUPPLY REQUIRE¬ 
MENTS: Due to the 300 watt P.E.P. input 
rating the TR-3 will require a power supply 
capable of low voltage at high current with 
very good dynamic regulation. Voltage and 
current requirements: (1) 650 volts at 300 ma 
average and 500 ma maximum with 10% regu¬ 
lation from 100 ma to 500 ma and maximum 
ripple of less than 1%. (2) 250 volts at 175 ma. 
with 10% regulation from 150 ma to 180 ma. 
Maximum ripple must be less than 1%. (3) —45 
to —65 VDC adjustable filtered bias into 33K 
ohm load. (4) 12.6 volt AC or DC at 5.5 amps. 
Write for descriptive brochure. 















The MULTI-ELMAC Model ATR-4 Trans¬ 
ceiver provides complete coverage of the 80M 
through 10M Amateur bands. Upper and lower 
sideband operation with excellent carrier and 
sideband suppression marks the basic design, 
but AM (USB with carrier) and CW with 
adjustable sidetone completes the requirements 
of the most versatile amateur. The features, to 
mention a few, include VOX, manual keying, 
break-in CW, lOOkc calibrator, and adjustable 
VFO dial drag. A unique PTO with a tuning 
ratio of 20kc/turn is nearly linear and is 
mechanically superior in design. An overload 
indicator that measures final amplifier grid 
current provides a positive visual indication of 
flat-topping and simplifies adjustment of the 
mic gain for optimum clean output. The indi¬ 
cator aids the tune-up procedure and shows 
the 100% modulation level for AM operation. 

The sideband generator has good long term 
carrier suppression requiring no field adjust¬ 
ment. Sideband rejection and additional carrier 
suppression is obtained with a 5.420mc crystal 
filter containing six crystals. The audio char¬ 
acteristics are shaped to provide a high intelli¬ 
gence power level and a crisp sound on-the-air. 
The final amplifier contains a pair of 6146’s in 
parallel operating into PI network with ad¬ 
justable antenna loading. 

The receiver utilizes a product detector and 
optimum AVC characteristics for SSB oper¬ 
ation. Receiver shift control provides a plus 
and minus 1 kc tuning of the received fre¬ 
quency independent of the transmit frequency. 


ATR-4 

Elmac 


21470 Coolidge Hw y. 
Oak Park 37, Mich 
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FPM-200 

Hallicrafters 

Chicago 24, Illinois 

$1995 


The Hallicrafters Model FPM-200 Trans¬ 
mitter-Receiver/Transceiver is a complete, 
compact, self-contained radio station of ad¬ 
vanced design. The versatility of the Model 
FPM-200 permits it to be operated as a fixed, 
portable, or mobile equipment. The unit is 
of the hybrid type using a combination of 41 
transistors, three vacuum tubes, and two gas 
tubes. The power supply, the receiver circuits, 
and the low-level transmitter stages are com¬ 
pletely transistorized. The high power stages of 
the transmitter use three vacuum tubes to de¬ 
velop the required power for transmitting and 
two gas tubes to regulate the screen voltage for 
the final amplifier stage. The Model FPM-200 
equipment provides for amplitude modulated 
(AM), continuous wave (CW), and single¬ 
sideband (SSB) transmission and reception 
on the 80, 40, 20, 15, and 10 meter bands. 
An additional range is provided in the re¬ 
ceiver for the reception of station WWV on 
10 MC. Each tuning range is 500 KC, readable 
directly in kilocycles. 

Two tunable oscillators (VFO s) are pro¬ 
vided with selection to permit the equipment 
to operate as an independent transmitter and 
receiver on different frequencies within a given 
band, or to operate as a transceiver on one 
frequency—both functions being controlled by 
one oscillator. 

A built-in, 100-KC crystal oscillator permits 
a front-panel adjustment for calibration of the 
VFO kilocycle dials. 
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The Hallicrafters Model SR-150 Transceiver 
is a precision-built, compact, high-performance 
radio equipment of advanced design. This 
transceiver utilizes 19 tubes and a dual con¬ 
version IF to provide for the transmission and 
reception of single-sideband (SSB) and con¬ 
tinuous wave (CW) signals on the 80, 40, 20, 
15, and 10 meter bands. 

The versatility of SR-150 equipment permits 
it to be operated as a fixed station or as a 
mobile equipment. A 117-volt, 50/60-cycle, 
AC power supply, complete with speaker 
(Model PS-150-120), is available for fixed-sta¬ 
tion use; a 12-volt DC power supply, Model 
PS-150-12, and a mobile mounting rack (Model 
MR-150) are available when the transceiver 
is to be used in a mobile configuration. 

An advanced feature of the SR-150 equip¬ 
ment is the Receiver Incremental Tuning 
(RIT) control. This control enables the oper¬ 
ator to unlock the receiver frequency and 
tune the receiver approximately two KC either 
side of the transmitter frequency. Flipping the 
RIT switch OFF automatically returns the 
equipment to the transceiver condition. 


SR-150 



Chicago 24, Illinois 

(See cover two) 
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Heath 

Company 


Benton Harbor, Mich. 



Here in a single, neatly styled unit are pro¬ 
vided complete transmitting and receiving 
facilities suitable for either “mobile” or “fixed” 
station operation. The only other accessories 
required for immediate “on-the-air” operation 
are the Heathkit HP-13 DC or HP-23 AC 
power supply, a PTT microphone such as the 
Heathkit GH-12 ($6.95) and an antenna. 

Features include a deluxe fourteen tube 
heterodyne circuit, 200-watts peak envelope 
power input to the final amplifier, a highly 
stable low frequency YFO, crystal-lattice filter 
for SSB generation, automatic level control 
for greater talk power, built-in PTT and VOX 
circuits and provision for operation with a 
linear amplifier. Provision is also made for a 
plug-in 100 ke crystal calibrator for accurate 
band-edge marking at 100 kc points. Kit HRA- 
10-1, $8.95* 

Assembly of the HW-12 is easy with over 
90% of the components mounted on a heavy- 
duty circuit board. A pre-cut, cabled wiring 
harness and easy-to-follow instructions further 
simplify assembly. The rugged one-piece steel 
chassis is welded and braced for rigidity and 
stability. Gimbal mounting bracket included. 
Average construction time is 15 hours. 
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NCX-3 

National 

Radio 

Company 

Melrose, Msss. 

(See cover four) 

$369 

National's NCX-3 transceiver is a rugged, 
handsomely styled unit designed for high per¬ 
formance fixed station use as well as for port¬ 
able or mobile operation. In order to meet this 
requirement of dual application, the NCX-3 
covers both phone and CW portions of the 80, 
40, and 20 meter amateur bands (one of the 


few transceivers which do so), and incoi*po- 
rates built-in VOX and break-in grid block key¬ 
ing. VOX sensitivity, delay, and anti-VOX are 
adjustable, as well as CW break-in release time. 
The NCX-3 has an automatically switched S- 
meter/PA cathode current meter, and is the 
only SSB transceiver on the market with sepa¬ 
rate AM detection for full AM compatibility. 
The variable Pi-network final amplifier uses 
two 6GJ5 pentodes for a conservative 200 watt 
PEP input with only 700 volts B + , and the 40 
watts of plate dissipation available is almost 
twice as high as in some other transceivers with 
similar PEP ratings. 

Operation is on lower sideband on 80 and 40 
meters, upper sideband on 20—a different car¬ 
rier oscillator crystal may be installed should 
operation on the infrequently used “opposite" 
sidebanks be contemplated. Fast attack, slow 
decay, RF-derived AGC is provided for 
“thumpless" gain control on SSB and CW, 
which together with product detection and a 
45:1 splitgear/planetary drive allow effortless 
tuning of signals. SPDT relay terminals are in¬ 
corporated for control of an external linear am¬ 
plifier, and a gimballed, positive-lock mobile 
mount is provided with the NCX-3 at no extra 
charge. The NCX-3 uses 18 tubes and six 
diodes, and measures only 6 1/16" H x 135s" 
W x 11X" D. Matching NAXA AC supply/- 
speaker console for fixed station operation and 
NCXD DC supply for mobile provide all neces¬ 
sary operating voltages. The NCX-3 and its 
accessory power supplies are being delivered 
now, and are warranted by National's one- 
year guarantee. 
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SB-33 

Sideband 

Engineers 

Inc 

Rancho Santa Fe 
California 

(See page 29) 

$389.50 


The SB-33 Single Sideband Transceiver, pro¬ 
duced by Sideband Engineers Inc., Rancho 
Santa Fe, California, provides selectable single 
sideband operation on the 75—, 40—, 20—, and 
15—meter amateur phone bands. A 2.1 lcc 
Collins mechanical filter used in both transmit 
and receive, gives exceptional selectivity. All 
circuitry is solid-state, with the exception of 
the high level stages (driver and power ampli¬ 
fier). Bilateral stages which operate in one 
direction on receive, and in the other direction 
on transmit, eliminate duplication of circuitry, 
and permit selection of upper or lower side¬ 
band without carrier shift. An a-c power supply 
and speaker are included in the basic package, 
resulting in a complete fixed station installation 
in less than one-half cubic foot. Mobile oper¬ 
ation is possible through use of an inexpensive 
d-c to a-c inverter which is furnished as an 
accessory. A VOX-audio compression unit is 
also available as an accessory. 

SPECIFICATIONS 

Frequencies—3.8 to 4.0 me, 7.15 to 7.35 me, 14.2 to 14.4 
me, 21.25 to 21.45 me. 

Receiver Sensitivity—Better than 1 uv for 10 db signal to 
noise ratio 

Tube and Semiconductor—3 tubes, 20 transistors, 14 

diodes 

Complement Power Consumption—Receive 35 watts, Trans¬ 
mit 165 watts 

Dimensions-—5 $4 in. high, ll}& in. wide, 10*4 in. deep 
Weight—15 pounds, approximately 
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5 TF-240 


Swan 

Engineering 

Company 

Oceanside, Calif. 

(See page 6) 


The SW-24Q three band SSB Transceiver 
retains the same basic design, quality and 
craftsmanship which made the single band 
Transceivers such an unqualified success. With¬ 
out the overwhelming acceptance of these 
Transceivers by radio amateurs throughout the 
world, the dramatic growth of Swan Engineer¬ 
ing would not have been possible. It is our 
sincere intention to continue providing the 
radio amateur and the communications field 
with equipment of the highest quality and 
performance at reasonable cost. 
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World 
Radio 
Labs 

Council Bluffs, Iowa 

(See cover three) 

$300 


As active hams, we here at World Radio feel 
that the major advantages of the Galaxy 300 
over other available rigs are: 

1) The conservative 300 watt power level, 
PEP ... by using a pair of the new G.E. 
Compactron 6HF5’s, a tube similar to the 
6DQ5, but with increased plate and screen 
dissipation, smaller and with better high fre¬ 
quency performance. 

2) You have a choice of sidebands with no 
carrier shift since the VFO is shifted an amount 
equal to the difference in crystal frequencies. 
This means you don’t have to retune when you 
shift sidebands. 

3) Automatic Load Control keeps the aver¬ 
age talk power up. 

4) Outstanding receiver performance. This 
is a combination of the super-smooth dial, a 
combination of planetary and spring loaded 
anti-backlash gearing gives a two-speed dial 
with a choice of 72:1 or 12:1 for slow and fast 
tuning. There is no dial cord to slip or wear 
and no detectable backlash. Adjustable hairline 
for minor calibration shifts. The 9.1 me crystal 
filter results in 2.7 kc selectivity at the 6 db 
points and 6.5 kc at 50 db! S-meter is cali¬ 
brated in S units and db over S-9. Audio de¬ 
rived A VC is remarkably smooth. 2/2 watts of 
audio output, plenty even for the noisiest cars. 

5) Stability. The VFO is completely boxed 
in 16 gauge steel. 

6) There are dozens more features to the 
Galaxy 300, but the best one of all is the price 
which is possible only because we sell “Direct 
to the Ham,” thus passing along the middle¬ 
man savings. 
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MONEY SAVING! SPACE SAVING! QSO SAVING! 


Features the sensational Eimac 
3-400Z high-mu Triode. No 
Grid or Screen Bias Needed. 
Low Distortion! 


THE DESK TOP 

Loubcnboomcr 

MARK II RF LINEAR AMPLIFIER 
by RADIO INDUSTRIES, Inc. 


Just $279.00 
Amateur Net 


There’s something about the MARK II Linear 
Amplifier that reminds you of the good old days! 

Perhaps it is the husky, conservatively rated 
components—that loaf along without strain. It may 
be the straightforward layout that makes all com¬ 
ponents easy to reach. Or, it could be that Total 
Look of sturdy reliability. Or—the low, low price! 

Rest assured, though ... with all its old fashioned 
appeal, the MARK II is as modern and advanced 

HERE ARE A FEW OF 

1 . Zero-bias Eimac 3-400Z requires no screen and grid 
power supplies. 400 watts of plate dissipation. 

2. Full legal input power on CW and SSB, 600 watts AM 
—80 through 10 meters. 

3. 45 watts of drive for full input. 

4. Grounded grid circuit for improved linearity. No 
neutralization. 

5. Fully metered for grid current, plate current, plate 
voltage and relative power output. 

6 . 50 ohms input through wide band Ferramic trans- 


as tomorrow! The smart two-tone gray enamel 
cabinet measures just 14Vs" x 12 7 /8" x 7I/s". .. fits 
nicely on your operating desk. And the crisp per¬ 
formance of your MARK II will give you consist¬ 
ent QSO successes on even the most crowded 
bands. 

Visit your Dealer soon and examine the great 
new LOUDENBOOMER MARK II LINEAR 
AMPLIFIER. 

MANY MODERN FEATURES: 

former. 

7. Adjustable Pi tank output; nominally designed for 
50 ohms unbalanced load. 

8 . Requires just one power supply—2500 to 3000 VDC 
at 350 MA.* 

9. Circuitry supplied for controlling power supply from 
MARK II panel. 

10. 50 C. F. M. blower and self-contained filament trans¬ 
former requires 115 VAC, 60 cycles. Both front-panel 
fused. 


*NOW AVAILABLE: Matching Power Supply for the 
MARK II Linear Amplifier. Supplies 3000 VDC at 350 
MA Continuous. Transformer Primary for both 115 VAC 
and 230 VAC. Size, 12" x 14" x 8 l / 2 ". Weight 75 lbs. 
AMATEUR NET, $159.59. 

Write for illustrated Data Sheets. 


1319 CENTRAL AVENUE 
KANSAS CITY, KANSAS 



RADIO INDUSTRIES INC 

a subsidiary of liallicrafters 
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Dress Up 

Home Made Gear 


One problem the home constructor always 
faces is how to finish his gear with a “profes¬ 
sional” touch. These days many ham stations 
are in full view of any visitor to home, so the 
home builder wants his gear to look as nice 
as his commercially built gear. No matter how 
neatly made, gear with unfinished metal panels 
and cases looks out of place. 

The usual answer is a can of enamel or lac¬ 
quer, either spray or brush. But let's face it! 
Paint is messy, however you use it. It always 
gets onto something it isn't supposed to, and 
has to be removed therefrom, usually with 
some effort 

Why not use self-adhesive vinyl film? It is 
neat and clean, and widely available under 
various trade names, such as “Cling,” “Con- 
Tact,” “Magic-Cover,” etc. It is moderate in 
cost, in terms of the amount used per piece of 
gear. (The price runs about 11c per square 
foot locally.) It comes in many patterns and 
shades, some of which are very suitable for 
ham gear. Let vour taste guide you. If you 
want a plain panel, the printed pattern will 
easily wipe off with a cloth moistened with 
lacquer solvent. A look at the back (adhesive) 
side of the film will tell you what color you 
will get with the pattern removed. 



Harvey Pierce WOOPA 
5372 E. Bald Eagle Blvd. 

White Bear Lake 10, Minnesota 

Advantages of using vinyl film to cover your 
panels and cabinets are,—it is clean to work 
with, requires no drying time, covers small 
holes (large ones tend to show, but look better 
anyway covered), and can be removed and re¬ 
newed any time without muss. It will give your 
gear the textured look now so popular. 

There are disadvantages, of course. The ad¬ 
hesive is of the “contact” type and doesn't dry 
or set, so that exposed edges and corners of 
the film tend to curl and peel back if exposed 
to rubbing or abrasion. Decals do not seem 
to adhere to the film unless the film is coated 
with lacquer. Being relatively inelastic, it can¬ 
not be stretched to cover bulges, formed round 
cabinet corners or other compound curves. 

Excellent results can be obtained by follow¬ 
ing a few general rules besides those that come 
with the film. First, remove all burrs from 
holes, especially those you wish to cover and 
hide, and round off all sharp edges that might 
cut through the film. Second, clean the surface 
to be covered thoroughly of grease, oil, dust, 
and chips, as grease will weaken the adhesive 
and even a tiny particle will make a visible 
“pimple” if trapped under the film. Third, fold 
over at least % inch of film at all edges. Fig. 1 
shows how to cut and fold the film around the 
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edges and comers of a panel or other flat sheet. 
Note that the comer folded on top is rounded 
to prevent curling. Fig. 2 suggests how to treat 
an open cabinet comer. Fourth, keep your fin¬ 
gers clear, as any dirt or grease on your fingers 
will weaken or even ‘Tcill” the adhesive where 
you touch it. Fifth, on all but small pieces re¬ 
move the paper backing from the film as you 
smooth it on. It is easier to avoid air bubbles 
and wrinkles this way, and the adhesive has 
less chance to pick up dust and dirt. 

While holes can be drilled after the film has 
been applied, it is better to have the holes all 
drilled before covering. Small holes can be 
opened thru the film with a sharp awl or ice¬ 
pick or larger ones cut thru with the point of 
a sharp knife. Be sure to use smooth washers 
under all screw heads and nuts, to avoid draw¬ 
ing and wrinlding the film while tightening 
them. Ventilating holes should be finished with 
eyelets as it is impossible to put a small clean¬ 


looking hole thru both film and backing. 

In removing the pattern to obtain a plain 
film, be very careful with the lacquer thinner. 
Do not apply it to the film directly, but moisten 
a small pad of cloth and rub on a small area at 
a time and allow to dry immediately. Do not 
let the solvent get to the adhesive backing, as 
through a hole or slit, and do not permit the 
film to stay wet with the solvent. Be sure 
you have adequate ventilation, and DON'T 
SMOKE! 

Because this vinyl film is as easy to remove 
as it is to apply, you can experiment to your 
heart's content with two-tone combinations, dif¬ 
ferent patterns, and so on. Don't overlook the 
possibilities of various decorative tapes, foils, 
and adhesive letters. Maybe you can't quite 
equal the spraybooths and silk screens of the 
manufacturers, but you can certainly improve 
the looks of that bare metal panel and box, and 
without muss, too. . . . WOOPA 


Find the Common Ground 


It was in March of 1960, and the sun spots 
had not slid down the slope of cycle 19 quite 
so far as they have now. I had tuned the 
Valiant up around 21300 kc and called CQ 
DX with the beam toward Europe. I announced 
that I was listening, first on my frequency, and 
then in the foreign part of the band. Nothing 
unusual about this—a routine DX call on a 
Saturday afternoon. Little did I realize it would 
or could culminate in a friendship that has 
grown over the months and has done its bit, 
I hope, toward contributing to international 
good will. 

To get on with the story, I got an answer on 
my frequency, and of course, it was a constant 
battle with the stateside QRM to make out 
even the call and the handle. It turned out to 
be I1BAK whose handle was Giuliano in 
Rimini, Italy; and for a few minutes we had 
the frequency clear-long enough for Giuliano 
to find out I was using a quad antenna and to 
tell me that he was using one also, and would 
appreciate some help on its dimensions and 


Dick Boldwin K4ZQR 
409 Kaelin Dr. 

Louisville 7, Ky, 

tuning. Maybe it was the quad that established 
the common ground between us, or maybe it 
was the fact that here was a chance to do 
something besides exchange RST's and QSL's, 
but after we signed I made a copy of some of 
the Handbook text on quads, described and 
diagramed my own setup and enclosed it with 
my QSL. 

Back came a letter of thanks and a request 
for the mailing of an Heathkit Grid Dip Meter, 
an instrument which he could not purchase in 
Italy. I said okay and he sent the money in 
advance through a New York bank. During the 
past year we have corresponded regularly, and 
every once in a while I'd mail him a bit of sur¬ 
plus—a relay—a tube—or some small part I 
didn't need and he in turn would send us a 
piece of handicraft—perhaps a box or a tray, 
since Italy is short on electronic gear but long 
on the arts. 

Of course we made schedules, but only one 
other resulted in a contact and that was brief. 
Either the QRM moved in or the band shifted. 
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never a solid contact after that first one. 

Through the mail, however, and by means 
of some tapes we exchanged; we got well 
acquainted with each other and our families. 
Giuliano is an electrical engineer with the 
equivalent of a Ph.D. in engineering. He works 
for the Italian State Railways. Me, Tm at that 
stage in life when the children are married and 
you begin to wonder if you are ever going to 
get back to Europe to see what has happened 
since the War 20 years ago. We couldn’t really 
afford it, but the XYL and I decided to go 
while we could still navigate without crutches 
and before any more shooting started. I was 
going to show her Paris, London, and all those 
far away places she had heard me tell about 
these many years. 

With three weeks of vacation we decided the 
best bet was a canned tour. Even though it 
wouldn’t retrace all of the route I’d taken with 
Patton’s Third Army, I could still show her 
London, Paris, Luxembourg, and parts of 
France and Germany. Italy, too, was on the 
tour and while I had seen no part of it while 
in the service, we got an unexpected dividend 
in the form of an overnight stop in Rimini— 
the home QTH of my Italian friend. My wife 
was all smiles as she told me this as I came 
home from work the evening after the itinerary 
of the trip arrived. 

This was in March of 1962 and our day in 
Rimini was not until August 19th, almost five 
months later; but I could hardly wait to send 
off an air mail to Giuliano and tell him we 
would have an eyeball QSO in August. He 
practically went into orbit and told us to arrive 
“destitute” (he meant hungry) as we would 
get a “stuffing.” 

Finally the big day came. I had written that 
we should arrive in Rimini about 4:00 pm in 
the afternoon. Actually we got in about 3:30 
pm and after freshening up we came down to 
the lobby of our hotel at 3:55 pm to phone my 
friend. He and his wife were waiting there for 
us because we had a scheduled meeting at 
4:00 pm! 

What did we want to do? The town was 
ours. Well, first of all I said I’d like to see 
his shack and of course this pleased him just as 
it would please any other ham, here or abroad. 
Italians have a tough time acquiring equip¬ 
ment. Only one firm. Geloso, makes amateur 
equipment and while their stuff is excellent, 
it is limited in scope to VFO s and receivers, 
and it is not cheap. You can buy Heathkits 
over there but at fantastic prices. He had an 
AR88 for a receiver, and a transmitter con¬ 
structed from a Geloso VFO and parallel 
6146 s that I’d sent him. We discussed mutual 


ORDER 

YOUR 


COLLINS 


TRANS¬ 

CEIVER 


FROM BURGHARDT TODAY! 


AVAILABLE 

RIGHT 

NOW! 



$1150 


KWM-2 . 

accessories 

MP-1 DC Power Supply $198 

351-D2 Mounting Rack .. $120 

516-F2 AC Power Supply . $115 

WRITE TODAY for our Special "TRANSCEIVER PACKET’ 
containing full data on all leading brands of trans¬ 
ceivers and accessories. 

We give our customers: 

Service, Fair Trades, Easy Pay Plan, and Double Barrelled 
Guarantees. 


BOX 

37A 


1 radio SURPH4* 


PHONE 

886 

5749 


WATERTOWN, SOUTH DAKOTA 



Now—Pi-Network inductors specially 
tailored for your needs. Here are highly* 
efficient, super compact tank coils in¬ 
corporating the unique feature of inte¬ 
gral band switching. 

Model 850A and Model 852, now 
complement the famous B&W Model 
851. All are designed for single or parallel 
tube operation on 80, 40, 20,15,11 or 10 
meters, with top efficiency in Class “C” 
or linear operation. Windings give ample 
current carrying capacity with optimum 
“Q” over the entire operating range. 

See these superior B&W inductors at 
your dealers now , or write B&W direct 
for detailed information. 


BARKER & WILLIAMSON, Inc. 

Vadio Cowmanif’ 0 (ion Equipment Since 1932 

BRISTOL.. PENNSYLVANIA • STilIw«l! 8 5582 
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problems for a few minutes and then the 
XYL’s broke it up by suggesting we go for a 
drive around Rimini. 

We wound up in San Marino, which is a 
tiny republic surrounded by Italy on a moun¬ 
tain top. It's one souvenir shop after another, 
and while there I met MID, the only ham in 
San Marino and Giuliano’s first contact as a 
ham* He is no longer active or I would have 
made a schedule then and there as I could 
use another country toward that DXCC, 

Back to Rimini for the “stuffing” which con¬ 
sisted of the Italian equivalent of a New 
England Shore Dinner. Rimini is on the Adri¬ 
atic Sea, and the fish is excellent, especially 
when eaten in a romantic restaurant where the 
ceiling is a grape arbor and where you wash 
down each course with the juice of the grape. 

Finally it was time to part, and we took our 
presents and said goodby as they dropped us 
off at the hotel. Of course we gave them pres¬ 
ents too; some nylon things for his XYL, a 
doll and dresses for Monica, his daughter, and 


some radio parts for Giuliano. As for our gifts, 
we now have a beautiful miniature marble 
statue of Pauline Bonaparte (Napoleon's sister) 
on our mantle, a pair of beautiful gold frame 
17th century style pictures on the wall, and one 
of the best bottles of after-dinner cordial I ever 
tasted safely stowed down the hatch. Plus, of 
course, the best gift of all—the fond memories 
of an evening spent in cementing international 
relations that neither the XYL nor I will ever 
forget. 

The XYL, normally no more enthusiastic 
about ham doings than any average XYL, 
remarked afterward that she wished we had 
other spots on our tour where we could visit 
hams Td contacted. Hmm—maybe I should 
have written that French ham I sent a copy 
of “My Old Kentucky Home” to on request. 

DX contacts are brief and often difficult, but 
find the common ground if you can; whether it 
be your gear, families, work, hobbies, or what 
have you. Find it—and you find a friend, not 
just a contact. . . . K4ZQR 


Controlled Carrier 
Screen Modulation 


Terrence Banks K3LNZ 
426 Orange St., S.E. 
Washington 20, D. C. 


One of the problems confronting either the 
home constructor or the kit or commercial 
equipment buyer is the recent popularity of 
the controlled-carrier method of screen-grid 
modulation. Judging from the on-the-air discus¬ 
sions I have heard about this system, some of 
the basic facts are being ignored by those 
interested, either pro or con, and the adver¬ 
tising claims of several manufacturers serve 
only to add more confusion to the issue. It is 
the intention of this article to present the basic 
facts in such a way that they can be consid¬ 
ered minus the prejudices and misconceptions 
usually brought up. 

First, let's set our ground rules so we will 
know what we are talking about and, equally 
important, what we are not talking about. By 
screen modulation we mean only the controlled 
carrier variety. Without this feature, screen 
modulation requires much larger tubes than 
would normally be used for the same power 
level, and is best left for those with large tubes 


and small power supplies. By plate modula¬ 
tion we mean the standard transformer-coupled 
modulation of the plate (plus screen grid in 
tetrodes and pentodes) of a Class C final am- 
plifier. Linear amplifiers, sideband, etc., are not 
under discussion. Neither is audio quality 
which Heath and several other companies have 
proved can be excellent with screen modula¬ 
tion. 

Let us use the popular type 6146 tube as a 
guinea pig. We will supply adequate grid 
drive and run 600 volts on the plate. First we 
will take a typical set of screen-modulated 
conditions, and then will compare the corre¬ 
sponding maximum ratings with plate modula¬ 
tion. We will then discuss the relative output 
obtainable, the ease and economy of applying 
the two methods, and finally some operating 
considerations. 

Power-wise, most manufacturers will rate 
their 6146 transmitters as “90 watts input on 
CW and 90 watts peak input on phone.” Trans- 
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lated into English, this means that the maxi¬ 
mum plate current readings obtained on voice 
peaks are equal (150 ma) to the key-down 
CW conditions. However, no meter yet pro¬ 
duced will keep up with the variations in the 
human voice, so meter readings of 150 ma 
actually mean that the peaks are running in the 
neighborhood of 250 ma, or about 70 % higher. 
This is about the highest they can run without 
the opposite peaks driving the screen so nega¬ 
tive that cut-off of the tube (and therefore 
splatter) occurs. Presuming peaks of 250 ma 
and the opposite peaks of slightly above zero, 
we have an average input to the final of about 
125 ma, which at 600 volts will give us 75 
watts. 

In a plate modulated final, the meter will 
read a steady 112 ma for the maximum rated 
phone input of 67M watts, whether modulated 
or not. However, the secondary of the modula¬ 
tion transformer will have an audio (ac) volt¬ 
age across it, and therefore in series with the 
dc plate supply voltage, exactly equal to our 
600 volt plate voltage. This gives us a voltage 
varying from zero to 1200 volts. We assume 
the modulating impedance, which is the com¬ 
bined resistance of the final tube, tank coil 
and other circuit components, to remain the 
same (about 5500 ohms) so our plate current 
actually varies from zero to double the aver¬ 
age meter reading. This gives us peaks of four 
times the unmodulated input, as the voltage 
and current both double at the same time. 67M 
watts times 4 is 270 watts on peaks, which 
would make us think the average input is one- 
half of that, or 135 watts. Due to factors we 
won't discuss here, this is not the case and the 
average power input under these conditions 
is about 37% of the peaks rather than 50%. We 
could prove this mathematically, or by instru¬ 
ments, but it's simpler to add our dc input to 
the final, 67M watts, and the audio power sup¬ 
plied by the modulator, or about 33 watts, 
which gives us an average input under modu¬ 
lation of just over 100 watts. Thus we see 
that our input, and therefore output, is about 
33% higher (100 versus 75) when using plate 
modulation instead of screen modulation with 
the same tube. 

Turning next to ease and economy of con¬ 
struction, we find that a 6SL7 speech amplifier 
and 6SN7 modulator will handle our 6146 
quite easily. Other components required are 
small and few, so on a 2 x 4 minibox we can 
build, or purchase, a suitable screen modulator 
for about $12.00. If our transmitter cost us 
$50.00, we pay 82c per watt of input. 

A plate modulator for the same rig will use 
2 6L6 or larger tubes, plus speech amplifiers, 


Here’s a Switch 



This six position antenna transfer switch 
will handle 1000 watts up to 150 me. with 
negligible loss and almost no SWR change. 

Coax Switch #335 1P6T $12.95 

including all hardware, escutcheon plate with 
provision for erasable markings and knob. 



SINGLE POLE DOUBLE THROW 

Coaxial Switch otherwise same as above for an¬ 
tenna switching, dummy load testing, transmit¬ 
ter switching, receiver switching, etc. #341. 

$11.45 



COAXIAL TRANSFER SWITCH #336 

For switching a power amplifier in and out be¬ 
tween an exciter and the antenna. Otherwise 
the same as the above. $11.45 

Your dealer should have ’em. 

WATERS MFC. 

WAYLAND, MASSACHUSETTS 
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a driver stage, interstage transformei, modula¬ 
tion transformer, and a power supply at least 
as large as the transmitter uses. On an 8 x 10 
chassis we build, or buy, a modulator for about 
$40.00 and pay 90c per watt of input power. 

However, if we add the other accessories 
necessary to put the transmitter on the air, 
such as microphone, crystals, antenna, etc., we 
find that as soon as our accessories reach 
a total of about $45.00, our cost per watt be¬ 
comes equal for either type of modulation and 
then proceeds to favor plate modulation from 
this point on. 

Finally, we come to operating factors. The 
difference between a 75 watt transmitter and a 
100 watt transmitter is approximately one-third 
of a unit on the S-meter, so for good band 
conditions or local work, there is no appreciable 
difference. However, under weak signal condi¬ 
tions the steady carrier of the plate modulated 
transmitter pays off slightly better. This is 
because the controlled-carrier type of signal 


will drop off and allow bursts of noise to in¬ 
trude between syllables, making copy difficult. 
There is also the minor, but nonetheless pres¬ 
ent, inconvenience of having to put the screen 
modulated transmitter in the CW mode for 
tune-up, whereas it is quite feasible to zero- 
beat an incoming signal with the VFO only 
and then dip the final of the plate modulated 
transmitter while calling. 

In conclusion, the screen modulated trans¬ 
mitter is neither the monstrosity its opponents 
claim, nor the low-priced powerhouse its ad¬ 
vocates would have us believe. It sounds well, 
is simple and economical, and gets almost, but 
not quite, as much signal out of a tube as plate 
modulation. For the amateur who does not 
have money to throw away it represents an 
excellent means of getting a phone signal on 
the air with little investment, and can then 
be put aside for emergencies, sold, or dis¬ 
mantled for parts when plate modulation is 
later installed as an improvement. 


A Compact 

VFO Dial 

Roy Pafenberg W4WKM 

Many amateur applications require a reason¬ 
ably compact, multi-turn dial with a high order 
of accuracy. Typical control problems include 
rotary inductors, variable vacuum capacitors 
and permeability tuned oscillators. 

One answer exists in the wide variety of 
precision multi-turn potentiometer dials that 
are available. These dials are attractive, com¬ 
pact and provide excellent accuracy. Their use 
is particularly desirable in miniature portable 
and mobile equipment. 

A typical installation is shown in the photo- 
graphs. The Collins 70E-15 PTO unit is 



mounted on the panel using standoff posts. A 
JT extension shaft is installed in a panel bush¬ 
ing and a solid coupling used to secure the 
PTO shaft to the extension. A Beckman Heli- 
pot type RB turns counting dial is then in¬ 
stalled. The dial consists of two parts as shown 
in the photograph. The dial retaining clip is 
secured to the panel with the special %” bush¬ 
ing nut. The knob proper is positioned over the 
clip and held in place by the knob set screw. 

This dial, being direct driven, is free of 
backlash and provides direct reading calibra¬ 
tion of the PTO over its 1 me range. In the 
application shown, the PTO will be employed 
in a universal exciter with a basic range of 
3 to 4 me. A wide selection of these dials is 
available and almost any multi-turn control 
problem mav be solved by their use. 

. . . W4WKM 
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A Simple Procedure 

for making 

Etched Boards 


Etched-circuit boards first made their ap¬ 
pearance about 1952. Many improvements in 
materials and techniques since that time have 
led to their general acceptance throughout the 
electronics field. Industrial electronics manu¬ 
facturers have accepted them for a variety of 
reasons. On a small-volume basis, etched cir¬ 
cuits provide uniformity and freedom from wir¬ 
ing errors. An added advantage in large volume 
is reduced cost. The initial cost of the board 
is low and it lends itself admirably to auto¬ 
mated assembly. As the necessary materials 
became increasingly available, etched circuits 
began to appear in construction articles. Al¬ 
though ready-made boards are occasionally 
available for such projects, it is usually left 
to the reader to duplicate the board. 

Before one starts to make an etched board, 
he should first determine if an etched board is 
really necessary. Two factors are involved. The 
first is circuit complexity; the second is the ex¬ 
tent of the available facilities. A simple circuit 
may be assembled more rapidly by means of 
conventional construction techniques. Compli¬ 
cated boards or boards with high parts density 
should be avoided unless the equipment is 
available to reproduce them photographically. 
On moderately complex boards, a technique 
described in this article may be used. This 
method is simple, fast, requires only a few, 
long-lasting, special materials, and offers very 
good results. 

The board should be made from a full-scale 
layout of a proven circuit. This may be taken 
from a construction article or it may be some¬ 
thing of your own design. It is important, 
however, that the hole spacings be precisely 
those required on the finished board. The ma¬ 
terials shown in Photo 2 are basic to laying 
out the board. The copper-clad laminate, the 
resist and the etchant are the only special ma¬ 
terials required. Precut laminate is available 
in various combinations of size, thickness, and 
material. The etchant shown is a powder and 
comes with full instructions for mixing. The 
resist may be purchased in a collapsible metal 


Charles Miller W1ISI 
General Radio Co. 
West Concord^ Mass. 



1—Typical etched-circuit board. 



2—Basic materials required. The tubes con¬ 
tain rubber cement and liquid resist, the 
packet contains etchant. 



3—Trim the pattern to sixe. Apply rubber 
cement liberally to back of pattern and bond 
it to the copper side of the laminate. 
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4 —Allow to dry, then lightly punch the 
centers for holes to be drilled later. 


5 —Carefully peel the master from the cop¬ 
per and save it. Remove all rubber cement 
from copper, then scour thoroughly. Avoid 
touching copper surface from now on. 


6 —Punched centers provide convenient 
starting points for resist. 'Pads" should be 
drawn first to prevent crowding. Original 
layout is used as a guide. 


7 —The conductors are laid down and the 
resist allowed to dry thoroughly. 




9 —A shallow glass or plastic tray should be 
used to avoid contamination of the etchant. 


8 —Etchant is mixed according to directions. 
A Pyrex container must be used for safety. 
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tube tipped with a ball-point assembly. These 
materials are available from most of the larger 
electronic supply houses. 

It is extremely important that the copper 
surface be thoroughly scoured with cleanser to 
remove any contamination. Fingerprints are 
particularly difficult to remove and if the 
cleanser fails, it may be necessary to use a 
very fine grade of steel wool. A uniform, high 
lustre must be obtained to ensure both proper 
adhesion of the resist and proper etching. 
Photos 6 and 7 illustrate the application of 
the resist Due to the spacings involved in the 
example, the pads are first laid down over the 
centers. The conductors connecting various 
pads are then drawn in with little difficulty, 
starting from the center of the board and work¬ 
ing toward the outer edges. To correct mis¬ 
takes, dried resist may be scraped off with a 


model knife or carbon tetrachloride on a cot¬ 
ton swab may be carefully applied. When mix¬ 
ing the etchant, be sure to follow the instruc¬ 
tions. If a Pyrex tray of small size is available, 
both the mixing and the etching may be done in 
the tray. During the etching, the tray is rocked 
gently back and forth and from side to side 
so that the displacement of the copper pro¬ 
ceeds uniformly at all parts of the board. Even 
so, etching may proceed more slowly in some 
areas than on the rest of the board. Rubbing 
these areas with a cotton swab will increase 
the rate. Once etching is complete, the board 
must be thoroughly washed to remove every 
last trace of the etchant. These traces could 
react with the humidity in the air to cause 
etching of the conductors themselves. The 
resist material should not be removed until 
the board has been cut to size and is actually 
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11—The board is marked, then cut* to size. 13—All centers are drilled with smallest-size 

Soft wood blocks prevent damage to con- hole required. This provides pilot holes for 

ductors. larger drill sizes. 
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M—Finished board ready to accept compo¬ 
nents. After assembly, conductors should ei¬ 
ther be tinned or coated with clear acrylic 
spray. 

ready for use. It serves as an excellent protec¬ 
tion for the copper surfaces beneath it. Remov¬ 
ing the resist exposes not only the conductors 
but also the centers punched in Photo 4. The 
author prefers to use the drill required for 
the smallest hole in the board as a pilot drill. 
This simplifies the task of keeping the holes 
where the punch marks are. The pilot holes 
are then drilled out to larger sizes where re¬ 
quired. 

Once the board is finished the components 
should be mounted. The components are norm¬ 
ally mounted on the side opposite the con- 


15—Top side of assembled board. 

ductors. Their leads are inserted in the ap¬ 
propriate holes, bent slightly to keep the com¬ 
ponents in place, then clipped. The board 
should be checked to be sure that the right 
leads are in the right holes, proper polarities 
are observed, etc. Extreme care must be taken 
not to overheat the conductors during solder¬ 
ing, as this will cause them to release from the 
board. A 25-watt pencil-tipped iron will supply 
enough heat to make good solder joints quick¬ 
ly. The circuit should be tested electrically to 
ensure that it functions properly. Then the 
conductors should be given a coat of clear 
acrylic spray, such as Krylon. If this is un¬ 
desirable, each individual conductor may be 
tinned by sliding the iron from one pad along 
the length of the conductor to the next. This 
must be done quickly, feeding solder to the 
tip as required. . . . W1ISI 


Oversight 

Harvey Hurwitz WA2HYS 

It was a quiet evening in the shack, a gentle 
murmur of the QRM came from the Old Hear¬ 
ing Aid and the time had come to fire up the 
rig. After dutifully waiting for the filaments 
to heat, the key was depressed. Lo and behold, 
though the plate meter kicked up to maximum, 
yet there was no output. The best thing to do 
was to get out the dummy load and see what 
was wrong. After carefully removing the co-ax 
connector to the Gamma matched beam, you 
start to connect the dummy load. As the center 
pin on the load cable touches the center pin 
of the antenna socket there is a flash. A thirty- 
six cent oversight has claimed another victim. 

If you think that this can not happen to 
you, you had better get out that old schematic 
and take a long careful look at same. Examina¬ 


tion of a large number of popular transmitters 
has uncovered a built in booby trap. It is en¬ 
tirely possible for a great number of both low 
and high power transmitters to have the full B 
plus potential present at the antenna jack. 
All that is required is the breakdown of a 
coupling capacitor or a minor shift in the posi¬ 
tion of the link coupling. Unless your antenna 
presents a dc short between the center con¬ 
ductor and the shield, the only indication that 
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something is amiss will be the loss of output 
power. If, as you properly should, you have 
turned off the power before changing cables 
only the dummy load will suffer. On the other 
hand if you simply reach behind the set 
and pull the cable out, burned hands are the 
very least that you can expect. 

The concept of "Fail Safe” construction is 
one of the basic criteria of effective design. I 
regret to say that many of the transmitters 
being produced today, both in factories and 
"home brew,” have neglected this item. This 
problem has been found to exist in trans¬ 
mitters ranging from a few watts to a kilo¬ 
watt or more. 

Now that we have outlined the results of 
this oversight, let's get busy and eliminate the 
problem. Examine the final output stage on 
your schematic. If it is a Pi network, you will 
note a coupling capacitor, a tuning capacitor, 
a coil with associated band switch and a load¬ 
ing capacitor. One end of the coil will be 
connected to the antenna jack. It is probable 
that you WILL NOT find an rf choke running 
from the antenna jack center pin to ground. 
This thirty-six cent item could mean the dif¬ 
ference between life and death. It has no effect 
on rf output, yet provides a path for dc to 
ground. It is commonly called a Safety Choke. 
In the event of a breakdown in the coupling 
capacitor, this choke will promptly blow the 
fuses by shorting the dc plate potential to 
ground. 

If on examining your schematic you find that 
your transmitter utilizes link coupling, DO 
NOT assume that the unit is safe. It is not at 
all unusual for the insulation (if any) on the 
link coil to break down, or for the link assem¬ 
bly itself to come in contact with the tank coil 
or plate lines. Virtually all transmitters using 
link coupling have a load capacitor at the 
ground end of the link. This capacitor has the 
effect of preventing dc from shorting to ground. 
In this respect you can see that both Pi net¬ 
work and the Link coupled stage are alike. 
The cure is the same. Install the missing Safety 
Choke. The nominal value of this choke is 2.5 
mh with a current rating of 200-300 ma. 

It may be of interest to note that among 
the worst offenders are VHF transmitters using 
variable link coupling in association with plate 
lines. 

To say that the power supply should be 
turned off before attempting any adjustment 
is naturally correct, yet it appears quite fool¬ 
hardy to trust your life to a simple switch or 
relay. It is far better to blow the fuses or even 
have a bit of smoke than to chance sudden and 
efficient oblivion. . . . WA2HYS 


ORDER YOUR 


HALLICRAFTERS 


TRANSCEIVER 

FROM BURGHARDT TODAY! 



SR-150 . $650 

accessories 


P-150 DC Power Supply . $109.50 

MR-150 Mobile Mounting Rack .. $39.95 
P-150 AC Power Supply 
incl. Speaker . $99.50 


AVAILABLE 

RIGHT 

NOW! 

SUPPLY 

LIMITED! 


WRITE TODAY for our Special “TRANSCEIVER PACKET” 
containing full data on all leading brands of trans¬ 
ceivers and accessories. 


We give our customers: 

Service, Fair Trades, Easy Pay Plan, and Double Barrelled 
Guarantees. 


BOX 

37A 


1 RADIO SUPPLY 


PHONE 

886 

5749 


WATERTOWN, SOUTH DAKOTA 


The Smallest 
Amplifier Yet 



The Three Musketeers 
New Grounded Grid Amplifiers 

Musketeer Quad 80-15 meters $329.90 w/PS 

Musketeer Six 6 meters $319.90 w/PS 

Musketeer Two 2 meters $319.90 w/PS 

All amplifiers use an RCA 8122 final in a grounded grid 
high frequency circuit. Drive with any 70 to 250 watt 
exciter. KW on SSB and CW, 600 watts on AM. All units 
housed in 12" wide, 8" high, 7" deep cabinets. Quad in 
gray, VHF models in gray and white. 

J & D LABS 

73 Highway 35 Eatontown, N. J. 
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de W2NSD 

Never say die 


loAR 

This is the last month that anyone can join 
the Institute with the plan of going on the 
ham flight to Europe in October for member¬ 
ship for six months previous to the flight is 
required by airline regulation. 

As of this writing the reservations are 
starting to come in. Everyone on the 73 staff, 
possibly more infected by proximity with my 
enthusiasm than most readers, wants to go. 
We are arranging for fare-protector insurance 
which will protect anyone who finds that he 
is unable to go on the trip by reason of some 
unforseen dilemma. 

We are going to have a ball, so come on 
along. The price for the round trip by jet 
plus air transportation throughout Europe plus 
hotel accommodations and breakfasts will be 
about $550 per person. This is what I paid 
just for my plane fare to Paris and back, so 
you can see that by traveling in a group we 
are able to realize some economies. Send $250 
per person for a reservation. The trip leaves 
Idle wild October 6th and returns October 27 th. 
Well be visiting London, Paris, Geneva, Rome 
and Berlin. Don't miss it. 

Grrr 

Try this one on for size. You've just spent 
three years working the clock around for no 
salary in an attempt to build up something 
that you believe in, something that you want 
desperately to succeed. Then, all of a sudden, 
something completely beyond your control goes 
wrong and all of the good will that you've 
tried so hard to build up is hopelessly and per¬ 
haps forever damaged. 

Now, as I try to piece together the hundreds 
and hundreds of delayed and even lost sub¬ 
scriptions, I wonder at the laws of our country 


that prevent me from what I could easily con¬ 
vince myself would be a case of completely 
justifiable homicide. I guess I am too easy¬ 
going. I kept believing the fellow who had con¬ 
tracted to operate our subscription stencil de¬ 
partment. I believed him when he told me 
that he was only a little behind. I believed 
him when he said he was answering all 
complaints upon receipt. Then, after I no 
longer believed him, it still took over a month 
before I could locate the machinery necessary 
to do everything up here and to hire the girls 
to handle it. 

The apoplexy really set in when I got every¬ 
thing up here and found that all of the com¬ 
plaints were still in unopened envelopes. That 
just about did me in. Fortunately most of our 
subscribers are very forgiving. I am straighten¬ 
ing things out as fast as I can. I've been up 
night after night working on all of the com¬ 
plaints. 

In spite of the rather shoddy deal that many 
subscribers have had, only a few fellows have 
been nasty. I wish I wouldn't react so vio¬ 
lently when they do write in and accuse me 
of being a crook. Somehow these incredible 
idiots have convinced themselves that the mag¬ 
azine is just a front I have used so that I could 
personally gyp them. When I finally cool down 
(after writing about six letters which I sure 
wish I could mail), I realize that many fellows 
go through life just looking for things to be 
mad about. I am just getting a little taste of 
what their family and co-workers have to put 
up with every day. It isn't necessary to be 
nasty . . . and it serves no useful purpose. My 
word. I’ve just waited eight weeks for my sub¬ 
scriptions to start to National Review , Analog\ 
and the Scientific American . I’ve waited over 

(Turn to page 116) 
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institute Membership Drive 


Frankly we were just a bit disappointed with 
the February showing. Lets put that old shoul¬ 
der back to the grindstone and see if we can’t 
get the membership drive back on the tracks 
and aim it at going over the top. There are a 
great many important reasons why you should 
bend your every effort at making this great 
membership drive a tremendous success. You 
know what most of them are so we don’t have 
to go into all that over and over again. While 
on the subject, we want to ask those amateurs 
who have been critical of the Institute to please 
mind their own business ... if they want to 
grumble they should join first, like all the other 
members. We would also like to lav to rest the 
vicious rumors that the reason we are aiming 
at a membership of 250,000 is that our printer 
mistook our order for 2500 membership cards 
and printed 250,000 instead. This did happen, 
of course, but there is no connection whatever 
between that little accident which could have 
happened to anyone and our drive for the 
same number of members. 
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Here's a real cloud buster! 60 ft. 
of tower t E-Z Way quality, that 
will put you way out in front on 
6 meters. 


COMPLETE 


INSTALLATION TlMf 



2 Men - 2 Hours 
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E-Z installation? You bet! This 
one goes up like a rocket. . . 
and it is only a two man job. All 
the space needed is one sq. ft. 
Crank up to 60 ft. and down to 
21 ft. 
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Model 

BA*60-46G...$259.50 
GP-60-46P... 264.00 
GP-60-46G... 324.00 

^ If triband or 20 M operation 
is desired, this model may 
easily be converted to a * 

* Medalist 

Freight prepaid anywhere 48 U. S* A. 

For free information write 
Department 

































(almost) All About Sidebanc 


Unlike the weather and Mark Twain's com¬ 
ments thereon, almost everybody does some¬ 
thing about sideband but hardly anybody ever 
talks about it. 

The die-hard AM-er turns it off. The fervent 
mono-sidebander won't talk to the double¬ 
sideband boys, CW addicts either ignore it or 
dive enthusiastically into the middle of the 
mess. FM enthusiasts chuckle knowingly up 
their sleeves. 

Yep, almost everybody does something about 
it. But the absence of talk about sideband 
leaves the newcomer in a somewhat confused 
position. His best friends don't tell him—fre¬ 
quently, because they haven't been able to dig 
through the mathematics of it either. 

Oh, quite a few feet of paper have been 
expended in articles telling “all about side¬ 
band” before. And a few inches of this mass 
have told, in easily understood language, just 
what it is and how it works. But the conven¬ 
tional approach to talking about sideband so 
far seems to have been to begin with a discus¬ 
sion of vectors. 

Vectors, in case you never met one, are 
imaginary little arrows with pointed heads 
which revolve in a multitude of directions 
while you're talking on a sideband rig. Since 
any discussion or “explanation” via vectors 
tends to leave most everybody else going 
around in circles too, we'll not be meeting 
them in this discussion. 

What we will be doing is to examine in de¬ 
tail the various things that go to make up side¬ 
band. 

When you look into the schematic of a typ¬ 
ical modern sideband rig, the usual reaction 
is “ohmygaws! !” But it's not really all that com¬ 
plicated. The basic circuits themselves are 
simple enough, and most of them appear both 
in transmitters and receivers (a most signifi¬ 
cant difference from AM, CW, or FM). The 
thing that makes it look so horrible is simply 
that most of the circuitry is somewhat unfamil¬ 
iar to most of us. 

So, as we said earlier, we're going to take 
some detailed looks. In subsequent articles, 
we'll explore modulators, ways of disposing of 
the unwanted sideband (and why it's un¬ 
wanted, poor orphan), linear amplifiers, in¬ 
strumentation, measurement and alignment, 


Staff 

power supplies for sideband, and finally the 
systems approach. The general format will fol¬ 
low that of our earlier series of technical arti¬ 
cles, in which all common and many uncom¬ 
mon circuits filling a specific function were 
examined in detail, complete with circuit anal¬ 
ysis and listing of pros and cons for each. 

Before getting into all this circuitry, we have 
to start someplace. And the logical starting 
point is with the signal itself. Just what is side¬ 
band? 

(Old-timers and sideband addicts, we're 
sure, will excuse a repetition of the basics they 
learned long ago. But they might find the ap¬ 
proach we're using of interest, since it's not 
quite the same as that used in most hand¬ 
books.) 

The first essential to getting a true under¬ 
standing of just what sideband consists of is 
to find out what AM really is. 

Let's back off to receiver theory a minute 
and consider the mixer in a superhet. This is 
a stage which receives two input signals, each 
at a different frequency, and puts out four out¬ 
put signals (if it's a good mixer). These output 
signals are the two original ones, the sum of 
the original signals, and the difference of the 
original ones. Clear, no? 

Explaining in detail just how this happens 
is a bit beyond the scope of our approach, since 
to do it right takes several pages of calcula¬ 
tions which would make vector analysis look 
easy by comparison. But in essence, whenever 
two signals are applied to a non-linear device 
(engineeringese term meaning any circuit ele¬ 
ment which distorts its input signal), you'll 
get the four signals out. Sometimes more. Or 
in other words, any non-linear device becomes 
a mixer automatically if you put two input 
signals into it. 

Now, there's hardly anything that distorts 
the input signal more than a conventional 
Class C rf amplifier. It takes a perfectly good 
sine wave signal and turns it into a series of 
spike-like pulses. Very non-linear. 

So when you feed one signal (the carrier) 
into the grid circuit, and another signal (the 
audio) in at the plate, you automatically get 
mixing action. 

This means that if you take a 3900-kc rf 
carrier and apply a 2-kc tone to the audio, 
your output should consist of 2 kc, 3898 kc, 
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3900 kc, and 3902 kc. 

And if you try that experiment, you’ll find 
out that this is precisely what happens (if you 
use a sharp enough receiver to examine the 
output). 

The 2-kc signal gets lost in the tank circuit, 
naturally, but the other three all go out to the 
antenna. They journey around a bit, eventu¬ 
ally hit somebody else’s antenna, clamber 
down the feedline, and enter his receiver. Once 
there, they go through another mixing process, 
through the if strip, and come face to face with 
a diode “detector.” 

If there’s any other circuit element which 
distorts things as badly as a Class C amplifier, 
it’s an unbiased diode. So let’s look at just 
what happens in the “detector.” 

Remember, we’re talking about three sig¬ 
nals which left your transmitter, not just one. 
They all three hit the diode at the same time— 
and you might expect to get six output signals: 
2 kc, 4 kc, 2kc, 3898 kc, 3900 kc, and 3902 kc. 

Actually, because of some rather involved 
phase consideration, the 4-kc signal (beat 
between 3898 and 3902) never shows up. The 
three high-frequency signals get lost in the 
output circuits just like the audio disappeared 
from the transmitter output. 

And what’s left? The 2-kc tone we started 
with! 

The object of all this is to point out that 
modulation and detection are really the same 
thing, and both are a mixing type process. For 
simplicity, let’s just call it all “modulating” 
from here on in. 

Now, what we’ve been talking about so far 
has been standard AM. But we had to find 
out the real way it works before we could go 
into the sideband situation. 

You’ll remember (from a few paragraphs 
back) that when we started with a 2-kc audio 
tone, we got two “side” frequencies by modu¬ 
lating action. 

But speech doesn’t consist of just one tone. 
In fact, recent research has cast considerable 
doubt on the idea that speech consists of sine- 
wave tones at all! For our purposes, though, 
we’ll keep on pretending it does consist of a 
number of tones ranging from 300 to 3000 
cycles per second. Such a group of tones is 
called a band, and the two “side frequencies” 
become two “sidebands” on the AM signal. 

A little thought will show you that each side¬ 
band is a mirror image of the other, no matter 
what the modulating signal. If the audio tone 
at any one instant is 300 cycles, one side 
frequency will be 300 cycles more than the 
carrier frequency while the other will be 300 
cycles less . 
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Thus, when we talk into a regular AM rig 
we shoot out into the ether a signal composed 
of three distinct parts: a carrier, which serves 
only to be modulated and produce sidebands, 
and to make the second modulating process at 
the receiver detector simple; an upper side¬ 
band containing all the audio tones but trans¬ 
posed into the rf spectrum above the carrier; 
and a lower sideband, identical to the upper 
one but lying below the carrier frequency. 

Extensive engineering calculations, measure¬ 
ments, and tests have shown that to properly 
transmit 25 watts of audio, in both sidebands, 
the carrier power must be at least 50 watts. 
This produces a 75-watt output signal, con¬ 
taining 25 watts of transposed audio and 50 
watts of carrier. For 250 watts of audio, 500 
watts of carrier are required. And 1000 watts 
of carrier can handle only 500 watts of audio. 

So with a full gallon, you send only 500 
watts of audio—and this is composed of two 
identical halves, so in reality you’re able to 
send only 250 watts of intelligence; the rest 
just goes along for the ride. 

If you could get along without the carrier, 
you would come up to 1,000 watts all for 
audio—or 500 watts of intelligence, an instant 
doubling of true communication power. 

But the two sidebands are mirror images of 
each other. Could one of them be left off with¬ 
out hurting anything? The answer, of course, 
is a resounding “Yes!” The result is single¬ 
sideband suppressed carrier, allowing 1,000 
watts of talk power, which is four times as 
much as the legal maximum with AM. 

Of course, we never get something for 
nothing. The price we pay for the four-time 
boost in power is increased complexity in the 
receiver (but, strangely, the transmitter is 
often simpler than an AM rig of comparable 
power) and vastly increased criticalness of 
tuning adjustments. 

But we pick up some other advantages along 
the way too. Getting rid of the earner does 
away with the annoying whistle that’s a trade¬ 
mark of low-frequency phone bands. And the 
SSB signal is narrower, allowing twice as many 
stations to occupy the same space without 
any more crowding. 

Now let’s go back to our original example 
and see what happens to it in sideband. 

We started with 3900-kc rf signal and a 2 
kc audio tone. Let’s apply them to a special 
kind of modulator, called a “balanced” modu¬ 
lator, which has the ability to null out one of 
its input signals from the output. 

Now, instead of four frequencies in the out¬ 
put, we have only three. By adjustment of the 
modulator and circuit, we set things up so 


the three we still have are 2 kc, 3898 kc, and 
3902 kc. The one we got rid of was the carrier. 

The audio will still disappear in the tank 
circuit, leaving only the two side frequencies 
to go out to the antenna. At this point, we 
have “double sideband.” 

At the receiver, when the two side frequen¬ 
cies get to the detector, they will beat against 
each other to produce a 4 kc tone. 

But this isn’t what we started with; how do 
we fix it? 

In AM, the original intelligence was recov¬ 
ered by mixing the sidebands with the incom¬ 
ing carrier. The earner has been removed now. 
So, let’s put in a new one. 

This can be done either by injecting a 3900 
kc signal at the receiver front end, or by using 
the BFO and adjusting it to the same fre¬ 
quency at which the 3900 kc signal would 
reach the detector. 

Now we get the 2, 4 and 2 kc beats as 
before. If the phase of the locally-inserted 
carrier is exactly the same as was the carrier 
at the transmitter, the complicated phasing 
relationship mentioned earlier will cancel out 
the 4 kc note, leaving only the 2 kc we started 
with. But if the phase is wrong (and it will be 
if the frequency is off even a tenth of a cycle 
per second!), this cancellation either won’t 
occur at all or will be only partial. 

By using a very strong local earner, such 
effects can be minimized but the audio recov¬ 
ered will be rather weak. 

It’s simpler to get rid of one of the two side¬ 
bands somewhere along the way, either in the 
transmitter or in the receiver, so that only one 
sideband reaches the receiver’s detector. There, 
the single sideband can modulate a local car¬ 
rier to produce clean, acceptable audio with a 
minimum of fuss and complication. 

How, you may ask, do you get rid of that 
other sideband? 

This is putting the cart before the horse; 
you have to get it before you can get rid of it. 
Therefore, the next subject in this series will 
be a rather deep look into modulators. There 
are many types of modulators—so many in 
fact, that the subject will require two articles 
to cover them comprehensively. In the mean¬ 
time, if you’re impatient, contact Radio Book¬ 
shop to order some of the tomes listed in the 
references below and do some homework. 

REFERENCES 

Harry D. Hooton, W6TYH, Single-Sideband Commu¬ 
nications Handbook, Howard W. Sams & Co., Inc., New 
York, 1962, $6,95. 

ARRL Staff, Single-Sideband for the Radio Amateur, 
ARRL, West Hartford, Conn., 1954, $1.50. 

Don Stoner, W6TNS, New Sideband Handbook, Cowan 
Publishing Corp., New York, 1958, $3.00. 
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George Thurston W4MLE 
3407 Prock Drive 
Tallahassee, Florida 


Complete Junk Box Station 

For Fixed Frequency Operation 


The sun-spot cycle being what it is, there’s 
an increasing interest in 10 meters and VHF 
bands for short-haul communications and “local 

. ii 

nets. 

You can put the “big rig” on the local net, 
if it happens to cover the band, but if you do 
it this way, you miss at least half the fun and 
almost all the value of local net operation. 

The biggest advantages of local net oper¬ 
ation derives from the use of completely 
separate stations—one for the local net, the 
other for general hamming—and the use of a 
squelched receiver on the local net frequency, 
which runs 24 hours a day. With this set-up 
you can receive calls even when you aren’t 
expecting them. 

One solution to the separate station problem 
is to go out and buy a little transceiver, a 
“Communicator” or a complete separate KW rig 
and 75S1 receiver. The other solution is to 
resort to the junk box. That was the one I 
adopted, along with a little horse trading. 

The resulting station cost not a penny of 
cash outlay—although Ill confess to a fairly 
well stocked junk box. It sports a crystal 
converter working into a command set for 
receiving, and 45 watts of screen modulated 
rf in the transmitter. The ground plane antenna 
is a “fish pole special.” 

No special attempt was made at compact¬ 
ness, since the rig is essentially a fixed-fre¬ 
quency job and can be tucked away out of 
sight, controlled entirely by the PTT button 
on the mike, and the af gain and squelch 
control at the operating position. 

Since the Tallahassee Key City Net operates 
on 29,560 and this is also the state-wide mobile 


calling and emergency frequency, my rig is 
designed for 10-meter operation. 

The Transmitter 

I used an 815 tube in the final because some¬ 
body once gave me a couple of them, and I 
hadn’t up to that time, been able to figure out 
anything else to use them for. Almost any 
suitable beam power tube can be substituted 
with suitable adjustments in electrode poten¬ 
tials and drive. 

Because nearly every junk box will contain 
different tubes, I make no attempt to describe 
my transmitter in detail. Layout is simple and 
construction un-critical, within the limits of 
good practice. 

Instead, I will try to give you in general 
terms some ideas you can apply to impro¬ 
vising your own rig from what you already 
have on hand. 

The initial model used a 6AG7 crystal 
oscillator quadrupling in the plate from a 7 
me crystal. However this didn’t supply enough 
drive, so I built a 5763 oscillator on a sub- 
assembly mounted under the chassis. The 
6AG7 was converted to a doubler. For some 
reason a 6CL6 would not work properly as a 
crystal oscillator with this circuit. I checked 
several 6CL6s and none of them would oscil¬ 
late. 

A GDO is helpful in hitting 20 meters with 
the oscillator plate coil and 10 meters with 
the driver plate and final tank coils. Three- 
quarter-inch diameter B&W Miniductor was 
used for all the coils. The buffer and oscillator 
are tuned with small 50 mmfd AFC capacitors. 
A receiving type 75 mmfd variable tunes the 


70 


73 MAGAZINE 






final, and a small two-section BC variable 
serves as Pi loading capacitor. 

The screen dropping resistor should be ad¬ 
justed in value to give a screen voltage on the 
final which is approximately half the recom¬ 
mended screen voltage for regular class C 
operation. 

Voice peaks will then swing screen voltage 
up to full recommended value. 

A number of audio tubes were plugged into 
the circuits. With this carbon microphone, a 
6SL7 (high mu triodes) gave more and better 
audio than a 6SN7 (medium mu triodes). A 
6L6 gave better modulation than a 6V6, 6F6 
or similar tubes. The rig would probably 
benefit from more audio gain. 

This could be achieved either by using an 
additional voltage amplifier stage, or an audio 
step-up transformer for the mike (or both). If 
a crystal, dynamic or ceramic mike is used, an 
extra audio stage will be necessary anyhow. 

Several features of screen-modulated ampli¬ 
fiers become pertinent in this rig. Since so 
much of the design is left up to the impro¬ 
visations of the builder, it might be well to 
review a few of the important ones, and look 
over the angles and pitfalls. 

Beam power tubes have several important 
characteristics which are unique. 3 

(1) The plate current (hence the output) 
depends more on the screen voltage than on 
the plate voltage. 

(2) Screen current rises sharply as grid 
drive is increased. 

(3) Screen current falls off as amplifier 
loading is increased. 

(4) Screen current is maximum when the 
plate tank circuit is tuned to resonance. 

Obviously, screen modulation itself is de¬ 
pendent on the first characteristic. In this 
amplifier, we leave the plate voltage practically 
steady while we change the screen voltage 
(and hence, the plate current.) 

These audio-rate changes in output produce 
the “automatic QSB” characteristic of screen - 
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A combination 4 element 6 meter and 6 element 2 
meter beam on one 12' x 1 !4 W .058 wall aluminum 
boom. Two meter elements are preassembled on the 
boom: 6 meter elements are marked for quick neat 
assembly. Weighs only 11 lbs. Complete instructions 
supplied. Uses two separate 52 or 72 ohm feed lines. 

$27.50 


THE BIG WHEEL 

Horizontally polarized, omnidirectional gain antenna fea¬ 
tures low-Q, large capture area, eose of matching, and 
improved band width. 2 and 4 stack models available. 
Model ABW-420—1 bay, % meter $8.95 

Model ABW-220— 1 bay, 1% meter - !V 10.95 

Model ABW-144—1 boy, 2 meter > C i 12.95 

VHF BEAMS 

Rugged, lightweight, and real performers. Booms, 1" 
diameter aluminum tubing elements 3/16" diameter alu¬ 
minum rod preassembled on booms. Transformer dipole 
or Reddi Match. Dual and Quad Arrays available. 

Model A144-11—11 element, 2 meter, boom 12' $12.75 

Model A144- 7— 7 element, 2 meter, boom 8' 8.85 

Model A220-U—11 element, 1 Va. meter, boom 8.5* 9.95 

Model A430-11—11 element, 3 A meter, boom S' 7.75 


6 METER BEAMS 

Full size, wide spaced, booms 1 V 4 " and P/x" diameter, 
elements diameter aluminum tubing. Reddi Match for 

direct 52 ohm feed 1:1 SWR. 

Model A50-3—5 element, 6 meter, * boom 6' ' $13.95 

Model A50-5—5 element, 6 meter, boom 12 r $19.60 

Model A50-6—6 element, 6 meter, boom 20' 32.50 

Model A50-10—10 element, 6 meter, boom 24' 49.50 

Model A50-3P—Portable 3 : element,* 50" x 4" folded 10.95 


VHF MOBILE HALOS 

Aluminum construction; machined hardware; Reddi Match 
for 52 or 72 ohm direct feed. 2 meter. Dual halo two 


bands one 52 ohm feed line. 

Model AM-2M—2 meter, with mast. $8.70 

Model AM-22—2 meter, stacked Complete 14.95 

Model AM-6M —6 meter, with mast. 12.50 

Model AM-26—6 and 2 dual halo, with mast 17.45 


VHF COLINEAR ARRAYS 

lightweight mechanically balanced VHF antenna systems. 
Extremly high power gain, major front lobe, low SWR, 
and broad band coverage; low angle of radiation ond 
large capture area. 32 and 64 element arrays available. 


Model CL-116 —2 meter, 16 element colinear. $16.00 

Model €1-216—1 !A meter, 16 element colinear. 12.85 
Model CL-416—% meter, 16 element colinear. 9.85 

Model CL-MS—Universal matching stub matches 
300 ohm 16 element antennas to 200, 52, or 
72 ohm feed lines. 4.75 


See your distributor or write for Free Catalog 
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modulated rigs. 

Since some plate current flows, even when 
the screen voltage is zero, it is never possible 
to screen modulate an amplifier 100 per cent. 
If some means is provided for driving the 


screen negative on downward modulation 
peaks, complete plate current cut-off is 
achieved—but the resulting distortion is hor¬ 
rendous, since this portion of the screen-volt- 
age-plate current curve is very non-linear. 


TRANSMITTER 


815 



Tl 50W TO 250K INPUT XFMR 

(TH0RDARS0N 20A0I OR EQUIVALENT) 

R- I—value chosen as maximum which will permit Ry-1 to close positively when the PTT 
switch is activated. Value will depend on characteristics of Ry-1. 

R-3—With an 815 final, R-3 is selected to give about 150 volts on the screens with the 
6 L6 pulled out of the socket. Value depends on plate voltage used. 

R-2—Plug the 6L6 in again and select a value of R2 which will give 50 to 60 volts on 
the screen with no modulation. SW-1 is open for all these adjustments. R2 probably will 
be about 1000 ohms, 1 watt. 

SW-1—is normally closed for operation. Closed, resting cathode current in the 815 
should be about 30 ma, with peaks to 60 on modulation. 

The NE-2 may be mounted on the panel to give positive indication that the carrier is 
on. It will flicker brightly with modulation. 

Inset shows alternative microphone input circuits. 
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It might very well be possible to increase 
the percentage of upward modulation well 
above 100 per cent by using some such non¬ 
linear audio device as the one shown in Fig. 2. 

I have not tried this circuit myself, but it 
should be quite effective in increasing the 
apparent “loudness” of your signal’s audio. 1 

The diodes and pot result in supplying audio 
to your modulator with much higher positive¬ 
going peaks, and much lower negative-going 
peaks than are present in your normal speech. 
(Polarity of the diodes will depend on how 
many phase reversals follow the point where it 
is inserted in the circuit. Wrong polarity will, 
of course, result in stronger downward peaks, 
which is just what you don’t want.) 

With the quadrupling crystal oscillator, grid 
drive to the 815 could not be made to exceed 
about 1 ma, which is less than half what it 
should be. This resulted in low screen current 
(see 2, above) which produced high screen 
voltage and therefor poor modulation linearity 
and low percentages of modulation along with 
poor final amplifier efficiency. 

Adding a driver stage brought grid drive 
up to 2.4 ma which is where it should be on 
an 815. This brought the screen voltage and 
current into line, with much improved audio 
performance. 

Choice of a clamp tube is important. Unless 
the tube can draw heavy plate current (this 
is another way of saying it must have low 
plate impedance) it does not exercise the 
desired effect on the screen voltage of the final 
amplifier. 

With no audio signal at the clamp tube 
grid, the plate-cathode resistance is very low, 
and in effect forms the low end of a voltage 
divider formed by the screen dropping re¬ 
sistor in series with the modulator tube plate 
resistance. The final amplifier screen/cathode 
impedance parallels the modulator tube but is 
a much higher value. 

As the modulator tube grid is driven nega¬ 
tive by voice peaks, its plate resistance in¬ 
creases, thus in effect, “raising” the “tap” to 
which the screen is connected and supplying 
more screen voltage. 

The lower this no-signal resistance can be 
made, and the higher the mu of the modulator 
tube, the more effective it will be. Thus a 6L6 
works better because it has a lower plate | 
resistance when triode connected and the mu 
is probably about the same as that of the 
6V6, 6F6 and 6AQ5. 

Adding modulator tubes in parallel will de¬ 
crease the plate resistance (both in the no- 
signal and maximum signal condition) but will 
not change the mu. (Mu is the ratio of plate 
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SQUELCH / AUDIO 

I2AU7 6AQS 



current change produced by a given change 
in the grid voltage,) 

Adjustment of the transmitter is routine. 

It consists of making sure (with a GDO) 
that all resonant circuits are on the right bands, 
debugging any parasitics which may turn up, 
adjusting electrode potentials of all the tubes 
to their correct values and adjusting grid cur¬ 
rent in the final to its correct value. 

The final step is proper loading of the final. 
An improperly loaded rf amplifier modulates 
very poorly. 

Over-loading severely reduces screen current. 
Under-loading results in low output and loss of 
power. 

PTT 

The press-to-talk set-up may look a little 
odd at first. But it is actually quite straight¬ 
forward. A surplus dc relay with a coil resist¬ 
ance of about 300 ohms was available. It 
wouldn't operate on the cathode current of any 
of the tubes, so the dropping resistor was a 
natural. 

The antenna change-over relay is a 4-pdt 
job not designed for rf work, but it per¬ 
forms ok. Besides changing the antenna, it 
also turns on plate voltage on the final and 
exciter stages, and opens the voice coil to the 
receiver. This relay is mounted in the final 
amplifier compartment. 

Receiver 

Since this was to be essentially a fixed- 
frequency station, there was little need for 
fancy tuning devices, calibration or the other 
tricky gimmicks which make many hams un¬ 
willing to tackle a receiver. 

It uses a crystal converter working into a 
surplus command set. 

Even the converter oscillator crystal came 
from the junk box. It is a discarded citizen's 
band unit which gives a difference frequency 
of 2565 kc, with our local net frequency, and 
I used the command set which tunes from 
1500 to 3000 kc. 

The converter is conventional throughout. 


The 6AS6 is a low-voltage pentode I salvaged 
from a radar unit (does anybody know what 
else it's good for?) but a 6C4 or triode con¬ 
nected 6AU6, a 9002 or nearly any other 
oscillator will work. In fact, any circuit which 
will oscillate on the proper frequency will work. 

With this tube and this crystal, I couldn't 
get oscillation with the crystal connected be¬ 
tween grid and ground—perhaps because the 
plate voltage used (90 to lOOv) was too low. 
If you use a new crystal it might be advisable 
to use the circuit recommended by the manu¬ 
facturer. 

The oscillator frequency doesn't matter, so 
long as you have a receiver to tune the differ¬ 
ence frequency. 

An interesting feature of this circuit is that 
the only tuned circuits are the antenna and 
mixer grid tanks tuned to the operating fre¬ 
quency. The output of the mixer is tuned by the 
antenna coil of the if receiver. To change out¬ 
put frequencies, it is only necessary to change 
the crystal. 

The antenna and mixer grid coils are rough 
tuned with a GDO after the unit is assembled, 
then carefully peaked after the whole receiver 
is put into operation. 

I made a standard conversion of the ARC-5 
receiver except that I removed the I2A6 
audio power amplifier to save power drain, 
and converted the BFO to an audio voltage 
amplifier. 

Negative bias to operate the squelch is 
picked off the diode detector load resistor. 

Audio and Squelch 

I made a separate unit of the audio ampli¬ 
fier and squelch circuit, so as to permit it to be 
placed at the operating desk, with the rest 
of the unit tucked away out of sight. 

The audio circuit is a conventional 6AQ5 
power amplifier driven by half of a 12AU7 
which receives its audio input from the ARC-5. 

The other half of the 12AU7 is a relay con- 



+ 150V 


CONVERTER 


TO 

ARCS 

ANT. 


74 


73 MAGAZINE 















COMMAND SET CHANGES 


trol tube. When the cathode pot is properly 
adjusted the relay is just pulled in, opening 
the voice coil lead to the speaker (or shorting 
the audio input, depending on how you want 
to work it). 

When a carrier comes through the receiver, 
a negative voltage develops at the detector. 
This is applied to the grid of the squelch tube, 
causing the plate current to drop, permitting 
the relay to drop out, completing the audio 
circuit and Presto! we have audio output. 

Many other suitable squelch circuits exist. 2 
I happened to have components for this one. 

There is no reason why this unit could not 
be built on the chassis of the ARC-5 if desired. 
There’s room on the dynamotor deck. The 
12A6 could be retained as audio power tube. 

A crystal diode can be substituted for the 
detector diode in the 12Q7 (or whatever tube 
is used) and the 12Q7 socket re-wired for a 
6SN7. Half the 6SN7 would drive the 12A6. 
The other half would operate the relay, which 
can be mounted on the dynamotor deck. 

Naturally, any inexpensive receiver can be 
used as the if , including a broadcast receiver. 

I debated using a super-regen receiver in¬ 
stead of the more elaborate system I used. I 
decided on the latter because it is capable of 
better weak-signal reception, it is not as sus¬ 
ceptible to QRM from signals 15 to 20 kc from 
the net frequency (as super-regens are) and 
does not radiate spurious signals from the de¬ 
tector. Another factor is the limited choice of 


squelch for super-regen detectors. 

A disadvantage to the system selected is that 
the if is quite sharp, and a net signal must be 
very close to frequency to be heard. 

It would be quite possible to improve on 
this receiver. For example, a low-noise front 
end and converter would help with the weak 
extended-ground-wave signals. Choice of the 
7 me command set would provide a much 
broader i/, less critical of small frequency dis¬ 
crepancies of net stations. 

Conclusions 

I have not worked 400 countries with this 
rig. I do not consistently get 5x94* reports from 
Bhutan when the band is closed, or while using 
a wet noodle for an antenna. 

However, using a simple fish-pole ground 
plane antenna about 45 feet in the air, I have 
one of the stronger signals on a local net 
dominated by Tenners (4.5 watts) Cheyennes 
(90 w to poor antennas) and 50-watt mobile 
rigs. 

This rig has worked KZ5, KP4, W6, W7, 
W3, W2, W1 (on “short skip”—not extended 
groundwave). It has worked extended ground- 
wave for 50 to 90 miles with a good antenna 
and comparable power at the other end. 

Quality reports on the audio have all been 
good. Modulation percentage seems to be about 
as good as you can get with screen modulation. 
For purists, of course, it would be quite feasi¬ 
ble to plate modulate the rig by making a 
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couple of simple changes in the final screen 
circuit (like pulling out the clamp tube). 

However, for its intended purpose-reliable 
local communication with no QRM, QSB or 
QRN—it can not easily be improved on. 

Improved receiver performance and a better 
antenna would extend the limit of reliable 
groundwave coverage—but even so, if the “bet¬ 
ter antenna” turned out to be a beam, it would 
severely limit omni-directional local operation. 

For 10-meter buffs who want variable fre¬ 
quency operation, it should be very simple to 
drive the crystal oscillator stage with a 7 me 
VFO. A proper choice of converter crystal and 
tuning range for the output of the converter 
will provide excellent 10-meter reception in all 
parts of the band. For this kind of service, 
where re-tuning the transmitter is necessary 
after long QSYs, it would be desirable to put 
a meter permanently in the cathode of the final 
amplifier and perhaps a second meter in the 
grid return, to monitor the drive. Of course, 
the same meter could be switched back and 
forth between them, leaving suitable shunts 
installed in the leads to be monitored. 

However, the rig described admirably meets 
the demands it was designed to satisfy. So I 
expect it to see a good deal more service before 
making any further modifications. 

. . . W4MLE 

(1) CQ, June 1959, page 39, “A Positive Peak Expander,” 
Compton W3BSA. 

(2) 73, Dec. 1960, “The Perfect Squelch” staff. 

(3) “Understanding Tetrode Screen Current,” QST, July 
1961, page 26, Meacham—W6EMD. 


Letter 

Instant Conversion of BC-603 
FM to AM 

W ayne. 

It takes longer to write about this conversion than it 
does to do it. I acquired a new BC-603 off a disgruntled 
ham for next to nothing, and spent nothing to convert it, 
RESULT, one very good Receiver for 20 to 28 me. On 
the back is a socket where power and test plug is applied. 
JUMPER A WIRE FROM PIN 3 TO PIN 18. 

LIFT EITHER END OF RESISTOR R-10. 

APPLY POWER, Call lite, BFO, and Squelch all oper¬ 
ate as usual. 

. . . K9HTM 


EXPIRING? 

73 subscribers can easily check their date 
of expiration. The last two numbers indi¬ 
cate this: 53 means May 1963 is the last 
issue we will send on their subscription. 
N5 tells you that November 1965 is the 
last issue. 
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The NCX-3 


The bands have been well occupied during 
recent months with speculation on the many 
new sidebands transceivers, and the new Na¬ 
tional NCX-3 tri-band job weighing in at $369 
seems to have created a particular stir. The 
Collins transceivers put enough fellows on the 
air with mobile SSB rigs to show us all that 
this was the way to live. The appearance of 
the Swan single band transceiver proved that 
a demand had been built up for lower priced 
transceivers, if you can call completely sold 
out production any kind of proof. National 
obviously forecast the trend some time ago 
and made every effort to come up with a 
package that would fill the bill. 

Many of us have been wondering when 
National would return to making transmitters, 
an art form that they have left alone for over 
twenty years now. How many old timers 
remember the NTX-30 push-button exciter or 
the National 600 transmitter? I’ve got the 
power supplies and modulator from the old 
600 and they are still in daily use driving my 
two and six meter kilowatts. I expect they will 
still be going as long as I can get on the air. 

Being close to Boston there was little prob¬ 
lem in cadging an early production model 
NCX-3 so we could find out how much of the 
design of this gadget came from the engineer¬ 
ing department and how much from the ad¬ 
vertising agency, where it would appear in 
the ads but not in the finished product, a 
design technique not unknown in the ham 

field. Exhaustive tests did not uncover anv 

* 

overstatement of the specifications in the 
National ads. Indeed, they were invariably on 
the modest side. 


Wayne Green W2NSD/1 

First impressions are important and I must 
admit to being quite favorably impressed by 
the trim good looks of the rig, its light weight, 
and its solidness. The solid extruded aluminum 
front panel with white anodized (very difficult 
to scratch) finish give not only the beauty 
of simplicity, but help considerably to make 
the unit extremely sturdy for stability. 

The installation took about one minute, and 
consisted of plugging in the power cord, the 
speaker/power cable to the rig from the 
separate supply (model NCXA), the antenna 
and the mike. The back lit tuning dial and 
S-meter not only look great in the shack, but 
are particularly good for mobile operation 
where you want to have a minimum of glare 
and a maximum of see. 

Peaking the Exciter-Tune and PA-Tune con¬ 
trols on the received signal and then loading 
the final to 300 rna was all that was necessary 
to tune up the NCX-3. Switching to SSB, I 
called in on a QSO and was pleased to get 
good signal reports from all hands. The VOX 
circuit and anti-trip circuit worked extremely 
smoothly, doing a lot better job that the earlier 
engineering model that I had checked a couple 
months ago. The redesigned VOX circuit and 
extra stage of anti-trip amplification allowed me 
to turn up the gain full blast and still have the 
VOX work when I spoke normally in the mike. 

The bandspreaded Exciter-Tune and PA- 
Tune controls make the tuning quite un¬ 
critical and greatly simplify mobile operation 
where you don’t want to fuss too much while 
zipping along. The main tuning control is a 
large knob driving the tuning condenser 
through a 45:1 miniature Velvet Vernier with 
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no trace of backlash or lost motion. Feels good. 

The NCX-3 pulled in everything my NC-303 
could. All drift disappeared after less than ten 
minutes of warm-up. The AGC on SSB was 
particularly good, with no thumps, even with 
the rf gain wide open. Selectivity, on both 
transmit and receive, is achieved by means of 
a 5.2 me half-lattice crystal filter which is 2.5 
kc wide at the 6 db point. The selectivity is 
just right for SSB. 

The NCX-3 covers the 20-40-80 meter phone 
and CW bands, making it much more flexible 
than the single band transceivers. These are 
the bands that will be most usable for ama¬ 
teurs during the next few years while we are 
suffering from a lack of sun spots. They are 
the best bands for mobile sideband use due 
to the high level of present sideband activity 
in these bands. 

Though the NCX-3 runs 200 watts PEP 
input to the 6GJ5’s in the final using the 
NCXA power supply, I suspect many amateurs 
will, as usual, want to see what happens when 
they run up the voltage with their own supply 
and PEP it to nearly 400 watts. The tubes run 
black at 200 watts DC input, so Til bet there 
is a lot more soup available there. 

The transmit-receive process is all done by 
one relay, which cuts down on the probability 
of defunctation. This relay is quite quiet, being 
electrically silent on VOX (no noise audible 
whatever other than the mechanical “click”) 
and a just barely noticeable “pop” on push-to- 
talk. 

The VFO is completely shielded and is 
mounted on a solid %" aluminum plate for 
stability. The PA is also shielded, a feature 
which not only helps keep down any trend 
towards TVI, but also keeps fingers from pass¬ 
ing along electrocution to their owner. I feel 
that all rigs should have adequate protection 
built in to keep careless operators from suicid¬ 
ing themselves. 

The ac supply (NCXA) is hernia heavy with 
its huge power transformer and two filter 
chokes. This one stays cool and has excellent 
regulation. I didn’t try the dc supply as the rig 
was just on loan and I didn’t want to make 
holes in the Porsche. It switches at 200 cycles 
(half the usual frequency) and gets away from 
the transistorized whine problem. 

Though the NCX-3 is designed primarily 
for SSB operation, it does put out well when 
switched to AM. This changes the receiver 
over to an AM detector and you insert carrier 
in case you run across anyone that still can’t 
figure out how to tune in SSB. Unlikely. On 
CW the VOX circuit gives very fast break-in 


and less than half of the first dit is clipped 
even with the bug bugging away at 25 wpm. 
The VOX Delay control lets you adjust the 
time for receiver recovery from between words 
to between letters. No sidetone is provided so 
you have to use a separate CW monitor or 
know what you are doing without one. Simple 
matter. 

The NCX-3 did a fine job here during our 
tests, was easy to operate and brought in very 
complimentary comments. It looks nice, works 
well, and is certainly reasonably priced. Na¬ 
tional has done a beautiful job on their return 
to the transmitter field after all these years. 

I guess that the biggest problem that we had 
with the NCX-3 during our test was that just 
about every ham that dropped by to see the 
73 headquarters ended up mostly seeing the 
NCX-3, giving it a few flings on the air and 
then getting mad when we tried to explain that 
this one had to be returned to National after 
the test and couldn’t be sold to them. 

. . . W2NSD/1 

Solving the 
Bird Problem 

Robert Swearengin W5HJV 
73 Staff 

The radio amateur has made great strides 
in communications . . . RTTY, SSB, VHF, 
Moonbounce and project OSCAR are indeed 
a tribute to the fraternity. A glance through 
any amateur publication will reveal technical 
articles which command the respect of the 
most hardened professional. Even the average 
ham, who might be an English teacher or a 
lawyer by profession, has a working knowledge 
of electronics and is able to maintain his own 
equipment. 

In spite of this, however, one phase of the 
art seems to be standing still. Little improve¬ 
ment has occurred in the CW segment of the 
hambands, and poor keying is as common as it 
was ten years ago, if not more so. 

The arguments for and against CW will not 
be discussed here, as this is not the purpose 
of the article. I happen to enjoy CW personally, 
but amateurs compose a versatile, loose knit 
group and we all have our “druthers,” Let it 
suffice to say that CW is efficient and CHEAP, 
and is therefore probably here to stay. 

Considering recent advances in transmitter 
construction and design, it is difficult to under¬ 
stand the trend toward sloppy keying. The 
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time was when Joe Ham would immediately 
zero in on one of those chirpy, buzzy signals, 
because Joe knew it was probably XY3PU, 
who didn’t have a radio store around the 
corner, and was of necessity running a pair 
of surplus 5Y3’s in the final. Nowadays, though, 
Joe tunes in only to discover (after sweating 
out fifteen minutes of CQ's) that the signal is 
being produced by good old Lewis Lid over in 
the adjoining county. 

Now, granted it is tougher to tame a signal 
on the higher frequencies, but what about 80, 
40, and 20? The ratio of bad signals to good, 
even on the lower frequencies, is certainly 
worthy of consideration. In fact, some evenings 
the low end of 20 sounds like the aviary at the 
Dallas Zoo. 

This is no doubt partially due to the RSB° 
system prescribed to by many CW operators. 
A five kc chirp with raw ae on the final plates 
might bring a T8 report if the fellow on the 
other end doesn't happen to like your fist. This 
type of reporting is misleading to say the 
least, and is especially tough on the DX station, 
who often has no other means of checking out 
his equipment. In actuality, most hams are 
grateful for an honest report, and are con¬ 
cerned if their signals are not up to par. Per¬ 
haps some of the offenders on the CW bands 
don't realize that their signals are not as clean 


as they should be. 

Oddly enough, the chirps, clicks, and back- 
waves do not always emanate from homebrew 
equipment. In fact, as often as not, a commer¬ 
cial job is responsible for the offensive signal. 
However, this can easily be rectified by a little 
ingenuity, a letter to the company manufac¬ 
turing the equipment, or both. 

Most keying problems can be solved with a 
minimum of effort. Certainly grid block and 
differential keying are to be preferred, but 
even oscillator keying can be perfectly accepta¬ 
ble with good voltage regulation. If break in 
operation is not desired, keying the final 
cathode is simple, and works quite well on 
smaller rigs. 

So how about it, fellows? You too can have 
a good, clean signal which is a pleasure to 
copy. The ham has always had a reputation for 
doing a FB job with the materials on hand, 
and for solving his own problems. Here is an 
area of our hobby which needs a bit of im¬ 
provement. Take an extra five minutes to check 
your keying with someone across town, and if 
necessary sacrifice that one evening's operating 
time to make a few improvements. Then make 
your next RST report an honest one . . . the 
ham on the other end will appreciate it. 

. . . W5HJV 

•Readability, Strength, and Bull 
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How 

Low 

can 

you 

Go? 


Richard Genaille K4ZGM 
719 Quarterstaff Road 
Winston-Salem, North Carolina 

In these days of transistors and nuvistors, 
lasers and masers, gigacycles and nanoseconds, 
anyone who starts talking about radio stations 
operating around 15 kilocycles or below is 
usually looked upon as some kind of a nut. 
The author is no exception and, in the process 
of informing his engineering confreres as to 
what fascinating things are happening on the 
very-low and extra-low frequencies, is often 
subjected to considerable eyebrow raising. This 
is not surprising at all when one considers that 



The author with VLF loop antenna (18 kc). 


the higher frequencies have been in the lime¬ 
light for some time. Articles dealing with the 
radio spectrum below the broadcast band have 
been few and far between and, unless one 
subscribes to a wide variety of technical publi¬ 
cations, it is almost impossible to realize that 
significant developments are presently taking 
place on these frequencies. 

It is beyond the scope of this article to 
cover in detail all of the interesting and 
fascinating developments which have been and 
are taking place on those frequencies below 
the broadcast band. The author's purpose in 
presenting this article is to outline briefly some 
of the “goings on” and to provide a bibliog¬ 
raphy of recent articles that the reader can 
consult for further information on various 
phases of very-low and extra-low frequency 
work. It might even be possible to stir the 
imagination of a sufficient number of experi¬ 
menters so as to produce a run of interesting 
construction articles on extra-low frequency 
experiments or on low cost, precise frequency 
standards for ham or shop use taking advantage 
of the highly stabilized transmissions of the 
network of high-powered VLF stations. 

To get an idea as to the range of the radio 
spectrum with which we will deal you may 
wish to consult Table 1 for the frequency band 
nomenclature. This table is, of course, a 
partial listing. For those who are not in the 
ranks of the very-old timers the long wave¬ 
lengths from about 3,000 to 23,000 meters 
were used exclusively in the early days of 
radio for transoceanic communication and are 
still used for specific services. Some of the 
early experiments of Marconi indicated that 
as the height and capacity of an antenna were 
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increased, the distance over which communi¬ 
cation could be held also increased. For this 
reason the wavelengths used for long-distance 
communication gradually increased until World 
War I when wavelengths of 10,000 meters 
(30 kc) or more were used with various types 
of large top-loaded antennas. During and after 
the war, the wavelengths used continued to 
increase to upwards of 23,000 meters (13 kc). 
Experiments made on the higher frequencies 
after World War I gradually proved the use¬ 
fulness of the higher frequency bands for 
worldwide radio communication. Much of the 
work and many of the experiments that caused 
the shift to the higher frequencies came from 
the radio amateur. It may come as a great 
surprise to a number of hams to know that 
as far back as 1923, a single-sideband trans¬ 
atlantic radiotelephone circuit was in operation 
on 55 kc. This transmitter was operated by the 
American Telephone and Telegraph Company. 

To determine how low one can really go 
let's start out with the low end of the broad¬ 
cast band and see how far we can go. The 
frequency allocations for various services are 
shown in Table 2. From the low end of the 
broadcast band to about 415 kc we have 
stations operating in the maritime mobile and 
mobile service. The well known distress and 
calling frequency of 500 kc is located in this 
range. From 415 kc down to 200 kc we have 
the myriad marine radio beacons, aeronautical 
radio beacons and aeronautical range stations. 
In this range you might hear your local air¬ 
port's station providing weather information or 
landing instructions to nearby aircraft. As is 
usually the case one can tune from 415 kc on 
down to 200 kc and find that the entire 
spectrum is loaded with stations. Just below 
200 kc one can hear stations TUK and MSF 
transmitting a signal consisting of dots and 
dashes which, when used in conjunction with 
U. S. Navy Hydrographic Office Charts, can 
assist in determining one's bearing with respect 
to the stations. These stations are known as 
CONSOLAN or navigational aid stations. From 
about 194 kc down to 14.7 kc there is a multi¬ 
tude of stations all chattering away with CW. 
The listing in Table 3 is a small one of the 
stations usually heard by the author but it is 
by no means a complete listing. The author was 
fortunate in being able to obtain a reproduc¬ 
tion of part of one of the international fre¬ 
quency lists prepared by the International 
Telecommunications Union and was amazed to 
see that there are some 500 or so stations listed 
for the frequency range from 100 kilocycles 
down to 14.29 kilocycles. 

Receivers capable of tuning the low and 
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Simple 10 to 520 kc converter constructed 
by the author. 


very-low frequency ranges are available on 
the surplus market if you do not wish to con¬ 
struct a converter to use with your regular 
receiver. Some of the popular surplus “buys” 
which are still available are the BC-453 tuning 
from 190 to 550 kc, the RAK Navy Low 
Frequency TRF Communications Receiver 
covering from 15 to 600 kc, and the BC-348 
receiver which can tune the 200 to 500 kc 
range. The author uses a home constructed 
converter in conjunction with a Hallicrafters 
SX-96. This converter, which tunes from about 
10 to 520 kc, was described in the September 
1961 issue of Electronics World. More sophis¬ 
ticated receivers are available but are quite 
expensive and are used for making extremely 
accurate frequency and time measurements 
using signals from the high-powered VLF sta¬ 
tions to be described later in the article. 

Much of the more interesting work taking 
place in the radio spectrum is being accom¬ 
plished in the very-low frequency range from 
3 to 30 kilocycles and in the extra-low fre¬ 
quency range below 3 kc. There are several 
reasons for this. First, it is known that only 
frequencies around 20 kilocycles have the 
usable capability of penetrating salt water. 
With our Navy's fleet of Polaris submarines 
roaming the seas of the world there must be 
some dependable means of communcations 
provided. The Navy VLF stations are used to 
transmit messages to these submarines even 
while the subs are submerged to a depth of 
90 or 100 feet. In addition to this feature, the 
very-low frequencies are not subject to com¬ 
plete deterioration as are the higher frequencies 
during auroral or other disturbances. In many 
cases of severe geomagnetic storms and other 
of nature's tantrums the very-low frequencies 
are our only means of communication with 
Europe and other areas of the world. The 


very-low frequencies have recently come into 
their own for the purpose of making precise 
time and frequency measurements. Since VLF 
signals are usually of the ground wave type 
the height of the ionosphere does not become 
a factor as it does for the higher frequencies. 
The feasibility of transmitting VLF signals on 
very low radiated power was established sev¬ 
eral years ago by the National Bureau of 
Standards station WWVL operating on 20 
kilocycles from Sunset, Colorado. Radiating 15 
watts, this station was heard as far away as 
9,000 miles. NBS has another station operating 
from Boulder, Colorado on 60 kc. This station, 
WWVB, presently runs only 1.5 watts and can 
only be received using special receivers. Pres¬ 
ent plans call for an increase in transmitter 
power for both of these stations in the near 
future. 

The U. S. Navy operates a number of high- 
powered VLF stations which are all precisely 
controlled in frequency. One of these stations 
is NBA located in the Canal Zone and oper¬ 
ating on 18 kilocycles, NBA operates 24 hours 
a day and is the station most used for fre¬ 
quency and time measurements. To make use 
of the transmissions from NBA and WWVL 
a number of manufacturers have entered the 
field of VLF tracking receivers. Among these 
are the Textran Corporation of Austin, Texas 
which makes a fully transistorized VLF track¬ 
ing receiver featuring phase-locked reception 
of VLF signals for long-term and short-term 
accuracy for frequency measurement. An ac¬ 
curacy of one part in 10 9 can be obtained in 
intervals as short as 30 minutes. If you want 
one part in 10 10 accuracy you can get it over 
a 24 hour interval. To obtain this type of ac¬ 
curacy using the higher frequencies entails a 
measurement interval of many days due to the 
method by which higher frequency waves are 
propagated. Motorola Incorporated of Chicago, 
Illinois manufactures a frequency standard with 
output signals which are stable to plus or 
minus 2 parts in 1 billion per day. This unit 
provides 1 me, 100 kc, and 10 kc output 
signals. The VLF secondary standard is phase- 
locked to either WWVL or NBA. Considerable 
work continues to be done to improve means 
for obtaining precise time and frequency 
measurements. The need for this extremely 
high accuracy is dictated by the future use 
of satellites for making more precise geodetic 
measurements. The accuracy with which these 
and other satellites may be tracked is of prime 
importance. Work is now being done to utilize 
die 100 kilocycle LORAN-C stations trans¬ 
missions as a means of providing precise time 
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for large areas of the world. For those who 
may feel the urge to come up with a low cost 
professional type frequency standard making 
use of the transmissions of the VLF stations 
the author would recommend some of the 
articles listed in the bibliography. Some addi¬ 
tional information on making VLF frequency 
comparisons may be had for the asking from 
the Hewlett-Packard Company in Palo Alto, 
California. Application Note 50 describes meth¬ 
ods of making measurements using H-P Labo¬ 
ratory equipment. The General Radio Experi¬ 
menter for June 1962, published by the Gen¬ 
eral Radio Company of West Concord, Massa¬ 
chusetts, discusses in detail VLF standard 
frequency calibration. For those who wish to 
know more about Universal Time (UT), Ephe- 
meris Time (ET), and Atomic Time (AT) 
plus an abundance of other information on 
Frequency and Time Standards, Hewlett- 
Packards Application Note 52 is a handy 
publication to have around. 

Not too many years ago it was believed 
that lower frequency radio waves would be 
impeded by the ionosphere from passage into 
outer space. The ionospheric barrier or shield 
becomes essentially negligible above about 100 
megacycles accounting for the wide use of 
the VHF for telemetering functions in con¬ 
nection with satellite work. On February 21, 
1961 a two-satellite combination was launched 
from Cape Canaveral. One satellite was the 
Navy's Transit IIIB and the other LOFTI I. 
The LOFTI I satellite was to have separated 
from the two-satellite package for the purpose 
of making certain low frequency tests. Un¬ 
fortunately, proper separation did not take 
place which prevented the programmed se¬ 
quence of events from taking place. Only 
certain tests were possible under the circum¬ 
stances. LOFTI I is one of a series of Navy 
satellite experiments to determine the extent 
of very-low frequency penetration of the iono¬ 
sphere hence the name LOFTI for LOw 
Frequency Trans Ionospheric. The orbiting of 
LOFTI I proved that VLF radio energy trans¬ 
mitted from the earth was present in the 
ionosphere in useful amounts. LOFTI I re¬ 
ceived the 18 kilocycle transmissions from 
several stations during its orbits. Signals were 
received as far away as 10,000 miles from 
their source. The findings of this test have 
given additional impetus to the investigation 
of possible use of VLF for communications 
between the earth and outer space. 

A round-up of VLF information would not 
be complete without a few details concerning 
one of the Navy's newest VLF stations NAA 
in Cutler, Maine. The former NAA was origi- 
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Heavy duty full time blower 

Smooth tuning 100-1 VF0 tuning 

500 watts PEP to 4X150 

400 watts CW 

300 watts AM 

Carrier suppression more than 50 db 
Unwanted sideband suppression more than 45 db 
Spurious frequencies down more than 45 db 
All Crystals included 

VF0 Stability: 50 cps. after one-half hour warmup 
Pi network output. 45-100 Ohms 
Voice control 
Anti-trip circuitry 

Frequency Ranges: 3.5-4.0 me, 7.0-7.5 me, 
14.0-14.5 me, 21.0-21.5 me, 28.0-28.5 me, 
28.5-29.0 me, 29.0-29.5 me. 

For more information write to: 

TRI-STATE Electronics, Inc. 

2734 Lee Hwy., Falls Church, Va. 

Distributed in the New York area by 

Two-Way Radio Communications 
232-236 Hylan Blvd. 

Staten Island 5, N. Y. 
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nally located in Arlington, Virginia and was 
quite well known to the old timers many of 
which copied their first GW from this station. 
Some years ago the station in Arlington went 
off the air. It is quite appropriate that this 
famous call be used at another station which 
is somewhat on the spectacular side. NAA is 
now back on the air with a rather loud voice, 
2 million watts, and on 14.7 kilocycles. This 
station has a tremendous range and is capable 
of transmitting to submerged submarines in 
almost all parts of the globe. The size of this 
monster is hard to believe. The antenna is 
made up of 64 miles of one inch bronze 
antenna wire. This wire is supported by some 
26 towers ranging in height from 800 to 980 
feet, nearly as high as the Empire State Build¬ 
ing in New York City. The antenna insulators 
are over 70 feet long. To maintain and correct 
antenna tension and strain from wind and ice 
loading the counterweight towers carry coun¬ 
ter balances of 202 tons each. The ground radi¬ 
al system, which is partially under sea water, 
consists of over 11 million feet of copper 
wire. As if the facts concerning the antenna 
system itself were the ultimate, some facts 
regarding the transmitter are no less startling. 
Four separate final amplifiers running 500 kilo¬ 
watts each provide total final amplifier power 
of 2 million watts. The helix house which 
houses antenna coupling and de-icing equip¬ 
ment is 8 stories tall and contains a helix 
coil 20 feet in diameter and 40 feet tall wound 
with 3M inch diameter Litz wire. The coaxial 
matching section is so large in diameter that a 
full grown man can stand comfortably inside 
the section. Curious enough, keying of these 
high-powered brutes on the very-low frequen¬ 
cies is limited to as low as 25 words-per-minute 
due to the normal Q of a VLF antenna sys¬ 
tem. The author has heard that all "Harry” 
breaks loose if these transmitters are used to 
transmit information requiring greater band¬ 
width than that which is provided by the 
antenna system. 

Several additional VLF stations have been 
proposed for installation in the very near fu¬ 
ture. The Navy plans to install another high- 
powered station to be located in Australia. 
NATO is planning to build a high-powered 
VLF station on the coast of Northumberland in 
England. This station, which will operate on 
19 kc, is to be used for high reliability radio¬ 
telegraph transmissions to ensure that transmis¬ 
sions will be immune as possible to the effects 
of ionospheric disturbances. The power to be 
delivered to the antenna will be in the neigh¬ 
borhood of 500 kilowatts. 

The 3 to 30 kilocycle region was formerly 


known as the frontier of the electromagnetic 
spectrum until just recently when lower fre¬ 
quencies were successfully transmitted over a 
considerable distance in connection with a long- 
range Extra-Low Frequency study being made 
for the U, S. Air Force. A 400 cycle-per-second 
signal was transmitted from Boron, California 
to El Paso, Texas, a distance of approximately 
750 miles. This was accomplished by the use of 
a 300 kilowatt output 400 cycle alternator for 
a transmitter and an antenna 2 miles long. 
These tests were conducted to prove out a 
theory that long-range ionospheric propagation 
could be achieved at extremely low frequencies. 
As far as the author can determine, this is the 
lowest frequency transmitted over such a range 
by man-made equipment. Someone at this 
point is sure to wonder why, with 300 kilowatts 
of 400 cycle signal originating in Southern 
California there are not a flock of people run¬ 
ning around with ruptured eardrums. IPs awful 
easy to get sucked in on this business of why 
can't you hear these signals when they are in 
the audio range. The answer is pretty obvious. 
It depends on the medium of propagation. If 
the 300 kilowatts of 400 cycles were coupled to 
a loudspeaker capable of handling that amount 
of power there would be a lot of people with 
severe ear trouble near Boron, California. For¬ 
tunately this power was coupled to the atmos¬ 
phere through the use of an antenna. Enough 
said. 

Below 400 cycles one can only surmise what 
may eventually take place. It has been sug¬ 
gested that a high-power station operating on 
a frequency of about 10 cycles may overcome 
the lightning noise over the entire earth to pro¬ 
vide worldwide communication which will be 
independent of diurnal cycles, sunspots, auroral 
conditions and other disturbances which can 
completely wipe out higher frequency com¬ 
munications at times. Some interesting natural 
phenomenons occur in the frequency range of 
from 300 to 15,000 cycles which are being in¬ 
vestigated by scientists. These are the "whis¬ 
tlers” and sferics caused by lightning and other 
disturbances which generate considerable elec¬ 
tromagnetic energy. The bibliography contains 
several articles covering these interesting sig¬ 
nals generated by Mother Nature. 

How low can you go? We had better quit 
while we are ahead. Experiments are now un¬ 
derway in several countries where they are try¬ 
ing to do something with the resonant cavity 
formed by the earth's surface and the iono¬ 
sphere. Observations have been made of this 
cavity resonance and it has been determined 
that the fundamental frequency is about 7.8 
cycles-per-second with a Q of about 4. The 
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author sincerely hopes that no one succeeds in 
setting up a 7.8 cycles-per-second oscillation in 
this cavity of ours or we will all wind up with 
scrambled brains.—How low can you go? 

. . . K4ZGM 


Table 1, Frequency Band Nomenclature 


Frequency 

Range 

Below 3 Kilocycles 
3-30 Kilocycles 
30-300 Kilocycles 
300-3000 Kilocycles 


Frequency 

Subdivision 

Extra-Low 

Frequencies 

Very-Low 

Frequencies 

Low 

Frequencies 

Medium 

Frequencies 


Wavelength 

(Meters) 

Above 100,000 

100,000-10,000 

10,000-1,000 

1,000-100 


Table 2, Frequency Allocations For 
Various Service 


Kilocycles 

10-14 

14-90 

90-110 

110-160 

160-200 

200-285 

285-325 

325-405 

405-415 


415-490 

490-510 


Service 

Radio Navigation 
Fixed, Maritime Mobile 
Fixed, Maritime Mobile, Radio 
Navigation 

Fixed, Maritime Mobile 
Fixed 

Aeronautical Mobile, Aeronauti¬ 
cal Navigation 

Maritime Navigation (radio 
beacons) 

Aeronautical Mobile, Aeronauti¬ 
cal Navigation 

Aeronautical Mobile, Aeronauti¬ 
cal Navigation (radio direction 
finding) 

Maritime Mobile 

Mobile (distress and calling) 


Table 3. Typical Very-Low and Low 
Frequency Stations Heard By The 

Author 


Station 


Call 


Sign 

Location 

NAA 

Cutler, Me., 
U.S.A. 

GBR 

Rugby, 

England 

FUB 

Paris, 

France 

NBA 

Summitt, 

C.Z. Panama 

NPG/ 

Jim Creek, 

NLK 

Wash. 

NPM 

Lualualei, 

Hawaii 

WWVL 

Sunset, 

Colorado 

NSS 

Annapolis, 

WWVB 

Maryland 

Boulder, 


Colorado 

MSF 

Rugby, 

England 

GYC 

Whitehall, 

England 

NHY 

Pt. Lyautey, 
Morocco 

WSL 

Amagansett, 
New York 

CFH-L 

Halifax, 

Nova Scotia 

NSS-WM 

CFH-LA 

CKN 

Annapolis, 

Maryland 

Halifax, 

Nova Scotia 

Chatham, 

Massachusetts 

WCC 

MSF 

Cape Hatteras? 

TUK 

Nantuckett, 

Massachusetts 


Frequency 

Power 

14.7 kc 

2 megawatts 

16.0 kc 

300 KW 

17.0 kc 


18.0 kc 

300 KW 

18.6 kc 

1 megawatt 

19.8 kc 

500 KW 

20.0 kc 

15 watts 

22.3 kc 

500 KW 

60.0 kc 

2 watts 

60.0 kc 

10 KW 

78.2 kc 


112.0 kc 


113.0 kc 


115.3 kc 


121.5 kc 


132.5 kc 


133.0 kc 


147.5 kc 


194.0 kc - 


(Continued on next page) 


NEW! from H 

MODEL AR-1 
TRANSCEIVER ANIENNA 
TRANSFER UNIT 



Here is the answer to the problem of using your trans¬ 
ceiver as an exciter for any linear amplifier. The AR-1 
transfers the antenna to the transceiver while receiv¬ 
ing and provides the necessary switching to connect 
the exciter to the amplifier, and the amplifier to the 
antenna when transmitting. A front panel switch also 
permits the exciter to operate straight through to the 
antenna. The relay is shock-mounted and the case is 
insulated to reduce noise. Standard S0239 connectors 
are provided for low impedance coax lines. 

LOW INSERTION LOSS: Transceiver output to amplifier 
input, less than 1.02:1 SWR, 3 to 30 Me. Amplifier 
output to antenna, less than 1.12:1 SWR, 3 to 30 Me. 

The AR-1 requires 6.3VAC (6.3V jack on KWM-2) and 
normally open auxiliary contacts on the exciter relay. 
(ANT. RELAY jack on KWM-2). The AR-1 may also be 
used as a conventional antenna change-over relay. 
Size 3" X 4" X 4 ". 


PRICE 


$ 32 50 



ELECTRONICS INC. 

424 Columbia Lafayette, Ind. 


ALL BAND AMATEUR RADIO TRAP ANTENNAS! 



Reduces interference and 
Noise on All Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronger. 
Clearer on AH Bands! 




For ALL Amateur Trans¬ 
mitters. Guaranteed for 
500 Watts Power for Pi- 
Net or Link Direct Feed, 
Light, Neat, Weatherproof 


Complete as shown total length 102 ft. with 87 ft. of 72 ohm 
balanced feedline. Jii-impact molded resonant traps. (Wt. 3 oz. 
1* x 5^ long). You just tune to desired band for beamlike re¬ 
sults. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Use as Inverted V for all band power gain. NO 
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATIONl 
80-40-20-15-10 meter bands. Complete .. $14.95 

40-20-15-10 meter bands. 54-ft. ant. (best for swl’s) ... 13.95 

SEND ONLY $3.00 (cash, ck., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete installation & technical instructions fur¬ 
nished. Free information. 

Available only from: 

WESTERN RADIO — Dept. A7-4 — Kearney, Nebraska 
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Roy Pafenberg W4WKM 

High 

Efficiency 

Switching 

Many methods have been devised for the 
switching of higher power rf tank circuits but 
they all have certain disadvantages. The sys¬ 
tem shown in the photograph is a simple, 
straightforward answer to many of the prob¬ 
lems. The basic device consists of a number 
of segmented disks secured to a common con¬ 
ductive shaft. The segments are arranged so 
that, with a coil tap connected to the contact 
for each disk, the coil is progressively shorted 
out as the shaft is rotated. The shaft contact 
is connected to the low impedance or rf ground 
point of the coil, depending on the circuit used. 


The photograph shows two versions of the 
switch. The open frame model is designed to 
be mounted parallel and immediately adjacent 
to the rf coil, with the coil taps directly con¬ 
nected to the disk contacts using short heavy 
leads. The other model is assembled inside of 
an insulating tube and is designed to be in¬ 
serted through the center of a coil. 

Advantages of this switching method are 
obvious. An efficient and direct rf path is estab¬ 
lished through the low resistance contacts, seg¬ 
mented disks and the conductive shaft. This is 
in contrast to the circuitous rf path which 
exists when conventional tap switches are 
adapted to progressive coil shorting applica¬ 
tions. Further, the physical arrangement may 
be made so that the relatively short coil tap 
leads do not materially change the resonant 
frequency of the tuned circuit. 

This switching system was devised by Jack 
Bowden, W4SYJ, to replace the manually in¬ 
stalled shorting bars on the inductors used in 
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the PA and IPA stages of a Press Wireless 15 
KW high frequency transmitter. The drawing 
shows the switch configuration which was used 
in the push-pull final stage. 

The basic system is protected by US Patent 
2,493,746 and the “inside the coil” version is 
the subject of current patent action. Amateurs 
with access to machine shop facilities are wel¬ 
come to apply the design as they wish. Manu¬ 
facturers interested in securing manufacturing 
rights should contact W4SYJ directly. 

. . . W4WKM 

Photo Credit: Morgan S. Gassman, Jr. 


Parts Sorting and 
Storage Trays 

Segregation and storage of small parts used 
in construction projects can be a real problem, 
particularly with the miniature components 
now in common use. One “no cost” answer to 
this problem is shown in the photograph. 

The top of an ordinary egg carton may be 
removed and the tray used for sorting com¬ 
ponents or hardware. If extended storage is 
contemplated, the lid may be left on to keep 
out dust and to permit stacking of the cartons. 

Photograph by: Morgan S. Gassman, Jr. 




STREAi 

C-B 

ANTENNA 

Only 49" in height but with ef¬ 
fectiveness comparable to a full 
quarter wavelength whip! Fully 
streamlined—no projections—no 
lossy base loading coils! 

This desirable 55% reduction in 
length is made possible by a 
Bandspanner top loading design 
which also allows direct con* 
nection to a 52 ohm coax line. 
Coverage includes all 27 me C-B 
channels. Top coil is easily adjust¬ 
ed for optimum results and mini¬ 
mum SWR on any fixed channel. 

A-49 IS AN 

ALLFIBERGLASS 

ANTENNA! 

It is fully sealed, completely rust¬ 
proof, weather resistant. 

Fine looking—a complement to 
any car. Streamlined, tapers from 
W' at top to at base. Load¬ 
ing coil is fully protected, has 
top sealing cap which is remov¬ 
able allowing coil turns to be 
optimized if desired. Inner an¬ 
tenna conductor is molded into 
the fiberglass column. Brass, 
chrome plated base fitting is 
threaded 3 /s-24. 
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317 ROEBUNG ROAD, 

SOUTH SAN FRANCISCO, CALIF. 


Please send me catalog describing 

A-49 and other Band-soanner antennas and mounts 


Name 


Address No. Street 


City Zone State 
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Wayne Green W2NSD/1 



Back in May 1961, when I met Herb Johnson 
at the Phoenix Convention and had my first 
chance to look over his then brand new Swan 
transceiver, I was surprised that he was able 
to turn out such a piece of equipment to sell 
at the low price of $275. Herb was turning 
them out from a small plant in Benson, Arizona 
( where's that?) and hardly able to keep up 
with the word-of-mouth demand for the 
product. 

The first ad for the Swan was placed by 
Elliott Electronics in Phoenix in the Septem¬ 
ber 1961 issue of 73. This really put the skids 
under them to try and keep up with the 
enlarged demand. Sideband operators began 
running into Swan users on the air in growing 
numbers and the enthusiasm of these “sales¬ 
men” further bogged things down at Benson. 
A new and larger plant was badly needed. 
The new plant was put at Oceanside, Cali¬ 
fornia, This gave much better sources of 
supplies and labor. 

When they finally got things running rela¬ 
tively smoothly at the new plant the first ads 
placed by Swan were run in July 1962, Right 
from the beginning they were unable to keep 
up with the demand. The combination of a 
good product, a low price and a pent up 
demand for sideband transceivers made things 
click. 

While other manufacturers were aware of 
the growing demand for transceivers, it must 
be acknowledged that we wouldn’t have over 
a dozen makes to choose from today if it had 
not been for the extraordinary success of the 
Swan. 

Herb clearly saw the coming of the multi¬ 
band transceiver, so new Swan 240 tribander 
has now replaced the three single band models. 
It is hard to believe that the price of this 
tribander is only $45 more than the mono¬ 
banders. The price of the 240 was kept low 


by the rather ingenious method of building a 
sideband transceiver that is designed specifi¬ 
cally for that; sideband transceiving. The unit 
covers all three currently usable SSB bands, 
has adequate power to be used barefoot, and 
does not push up the price tab by trying to 
be all things to all people. 

If you do want to use the 240 for AM 
operation the instruction book explicitly tells 
you how to make the additions and small 
changes necessary for this. Isn’t this better 
than putting it in for everyone and adding 
another $25 or so to the tag? CW ops can 
easily install grid-block keying according to 
the instruction book modifications and even 
extend the range of the 20 and 80 meter bands 
to cover the CW segments. The 240 normally 
tunes and transmits lower sideband on 40 and 
75, and upper sideband on 20 meters. Since 
almost all of the SSB operation on these bands 
observes this custom, the need for switching 
sidebands is rare. The chap who does want 
to be able to switch can order a simple kit 
to add to his 240 which will enable him to get 
on the wrong sideband and wonder why no 
one comes back to him. 

One of the major problems that has be¬ 
deviled ham manufacturers is drift. Commer¬ 
cially built ham sideband gear was virtually 
impossible just a few years ago due to the 
warm-up and operating drift inherent in 
receivers and VFO’s. Though these problems 
have been drastically reduced by modern 
components, circuits and mechanical designs, 
we still have not been able to produce a 
driftless rig. Swan’s 240 has an interesting 
approach to this problem. They do everything 
possible to keep drift to an absolute minimum 
and then provide you with a trimmer so you 
can introduce positive or negative temperature 
compensation to correct for any variation in 
components or in aging changes. Perfectionists 
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should have a lot of fun with this little feature. 

The 240 watt PEP of the Swan apparently 
caused some dismay in the sideband transceiver 
manufacturing field where everyone watches 
the other fellows power claims about as care¬ 
fully as the car manufacturers watch the 
horsepower claims of competitors. As I under¬ 
stand it, Swan had to get a signed note from 
RCA saying that 240 watts PEP didn’t exceed 
their ratings for the 6DQ5 before certain 
magazines would accept their advertising. 
Heh, heh! I wonder what you can really run 
to the 240 if you start using ham-type inputs 
to the rig instead of commercially approved 
inputs? So the tube blushes a little when you 
yell, remember what we used to do to 6L6’s? 
On the other hand, 240 watts PEP is about the 
same effective juice as you put out with an 
AM kilowatt . . . and for many years this 
was considered pretty fancy. 

There is another factor to be considered 
here too . . . that little old car battery. Even 
a heavy duty battery may get kinky if you 
try to run too much power while mobiling. 
Alternator systems will soon be popular and 
perhaps we can at that time give more con¬ 
sideration to the idea of running higher mobile 
power, with the higher cost of the power 
supply, etc. For the present the Swan would 
seem to be a good compromise, running as 
much power as possible without putting a 
killing strain on the car system. 

Installation 

The 240’s mounting bracket (included with 
the transceiver) can be quickly bolted under 
the dash of almost all cars. The 5 %" heighth 
doesn’t force you to wear knee-pads. The 
loudspeaker of your car radio can be hooked 
in so a second separate speaker is not needed. 
The power unit can be bolted to the firewall 
behind the engine or on one side under the 
hood, with the power cable feeding through 
to the rig. The whole installation really 
shouldn’t take more than two or three hours 
once you get the tools out and get at it. 
You’ll probably spend more time putting in 
the antenna than the rig. 


Well? 

We tested the Swan 240 here at the 73 
HQ hamshack for several days and were very 
pleased with it. The reports were more than 
satisfactory from the chaps we contacted and 
we could find no advertised specifications that 
were exaggerated. We all agreed that we 
really enjoyed using the Swan. 

... W2NSD/1 


ORDER YOUR 

SWAN 

TRANSCEIVER 


FROM BURGHARDT TODAY! 



AVAILABLE 

NOW! 

LIMITED 

QUANTITY! 


SW-240 $320 

Mounting rack included at no charge 

Accessories 

SW-12 DC Power Supply . . $115 

SW-117 AC Power Supply incf Speaker $95 

WRITE TODAY for our Special “TRANSCEIVER PACKET” 
containing full data on all leading brands of trans¬ 
ceivers and accessories. 

We give our customers: 

Service, Fair Trades, Easy Pay Plan, and Double Barrelled 
Guarantees. 


BOX 

37A 


p^iAnqlwvdtr 

1 RADIO SURRL-Yai 


PHONE 

886 

5749 


WATERTOWN, SOUTH DAKOTA 



TVS ABLE LOW-PASS MAVERICK 

The only low-pass filter designed expressly for 6 meters. 
With 9 individually shielded sections and 5 stages tun¬ 
able forming a com posit filter of unequaled performance. 
1 DB loss. Handles 400 watts PI. 35 DB rejection. Size 
5" by 2" by 3”. AMATEUR SET $16.95 

MAVERICK 11 WITH POWER MOS1TOR 
Same as above but with 6 meter power indicator cali¬ 
brated in watts output. Indicator Size 4“ by 4“ by 4!4". 
Slant Face. Reads 0-50. 0-400 watts. 

AMATEUR SET $34.95 

2 METERS 

BAND^PASS MODEL BPJA4 

A narrow band-pass filter with 6 me pass band and 146 
me center frequency. 1 DB insertion loss. 35 DB atten¬ 
uation of harmonics. Handles up to 185 watts PI. 

Size 4".by 2*4" by 2*4". AMATEUR SET $11.85 


Write for complete brochures. See your local dealer. 
Manufacturers of the finest UHF TV Converter 


DEPOT SQUARE & 
DIVISION STREET 
SOMERVILLE, N.J. 
TEL: 722-6311 
AREA CODE 201 




INSTRUMENTS, INC 
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Stimulus 
in the 
Space 
Age 


Howie Ryder W1WQH 


“I wish ideas were bom from boredom,” I 
said to Paul WIYPZ as we sat in the Mainte¬ 
nance Shop at Hanscom Air Force Base, Bed¬ 
ford, Massachusetts, I had just returned from 
England after being stationed there for four 
years and Paul was back from Labrador, We 
were off duty today, but we had gone to the 
Maintenance Shop to read the Bulletin Board. 
“Let's do something really unique . . , what 
hasn't been done yet, Paul?” I asked anxiously. 
“How's about launching a rocket full of Ham 
gear to the moon?” replied Paul jokingly. 
“That's it, buddy,” I exclaimed, suddenly re¬ 
membering an incident that I had seen in Eng¬ 
land. “Let's brew up a 2 meter transmitter and 
launch it with a balloon. Back in England a 
couple of “G's” made a little 2 meter transmit¬ 
ter and launched it to 52,000 feet and it was 
heard 59-plus all over the British Isles. Just 
think, Paul, we could launch a Slow-Scan Tele¬ 
vision Camera, or a movie camera, or use Ama¬ 
teur Telemetry just like they do at Canaveral 
to measure humidity, temperature, barometric 
pressure, light intensity, or launch a telescope 
with a camera to see the moon without the dis¬ 
tortion of 99% of the atmosphere, or we can 
take a picture of the sun with the stars out, and 
. . . and ...” “Hold on, Howie, we will devote 
our lives before we even do one of those 
projects you mentioned,” Paul said with ap¬ 
parent enthusiasm in his voice, “Well, Paul, 
you have been talking of making a computer 
if you had a use for it; here's your justifica¬ 
tion,” I said coyly. 

In no time at all we arrived at the Weather 
Station of a near-by radio site. After introduc¬ 
ing myself and explaining our tentative proj¬ 
ects, the Maintenance Chief gave us an old 
Radiosonde Modulator with the barometric 


switch and calibration sheet and a 9 foot bal¬ 
loon. He also invited us to launch the balloon 
from his site as they have a Neems-Clark VHF 
receiver and can prepare the NOTAM for us. 
A NOTAM is a notice to all Flight Facilities 
that an unusual occurence will take place in an 
airway. This must be filed in advance of any 
tentative airborne project to the CAA including 
a complete description of the craft. THIS IS A 
MUST. Another point worth mentioning is that 
the object must have an infallible parachute if 
it is intended to be flown over land. 

We arrived back at the shop and I was al¬ 
ready planning on launching of a movie cam¬ 
era. I was ready to ask the members of the 
MARS station to donate for the purchase of an 
8mm movie camera at the local pawn shop. 
Luckily, Paul had been in charge of Photo¬ 
graphic Hobby Shop in Labrador and men¬ 
tioned the possibility of the camera swaying 
like a pendulum or twisting uncontrollably, and 
as we had no idea of the light intensity up there 
we couldn't get the proper settings on the cam¬ 
era, and retrieving it was almost impossible 
without elaborate tracking equipment. Teleme¬ 
try could tell us everything except if we could 
retrieve the payload. The most important con¬ 
sideration on the retrieval is the winds aloft and 
how they will affect our balloon. The balloon 
is entirely at the mercy of the winds, and it 
will travel as fast as the wind. The only man 
that we knew that could give us this informa¬ 
tion is the weather forecaster at the airport. 
When we arrived at the weather station desk 
the forecaster wasn't there so we looked at the 
charts on the wall as we waited. The chart that 
caught our eye gave the winds aloft, their 
speed and direction, as well as the tempera¬ 
tures. At 30,000 feet the temperature was mi- 
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SAVINGS ON NEW 
SEMICONDUCTORS I ! 


NEW BASIC KIT 

TRANSISTORIZED 

ELECTRONIC IGNITION 


GENERAL PURPOSE PNP 
TRANSISTORS 


Only 

$ 7.99 



MADT Switches 

Phiieo type MADT Iran- 
ristors . . . micro alloy 
<] 1 ffused • base t rans is tors 
useful in computor cir¬ 
cuits. Alpha cut-off var¬ 
ies from 30 me to 180 mr 
DT-MADT, 99(*; 10 @ 
89<^ ea.; 100 @ 79<* ea. 


Package TR-IGN-I 

2 ea 2X1555 transistor or equal 
2 ea 1X3038 zeru-r or equal 
I ea heat sink for above 

TR-IGN-I .. .• - $7.99 

As described in "62" CAR 
REPAIR HANDBOOK 

Package TR-IGN-2 

1 ea 2X174 Transistor 

2 ea zener 30v-% watt 

1 ea rectifier 35 amp-200 piv 

1 ea heat sink for above 

TR-IGN-2 ....... $7.99 


Pkg of 10 PSP Junction transistors sim¬ 
ilar to GE 2X107. lit-quality at low price 
suitable for experimenters and hobbyists. 

DT-PNP-K .. ...10 for $2.49 

NPN TRANSISTORS 

Package of 5 XPX germanium transistors 
similar to 2X445 and 2X444 

DT-NPN-K....5 for $2.49 


DOUBLE 

ANODE 

ZENERS 

Temperature 

Compensated 

D/,-26 6.3 v 

rt20% Net 50 t » 


1 

f 


ZENER VOLTAGE REGULATORS 


1 watt 


20^ 

10<Y, 

DK-1000-4.3 

(4.3 v) ... .Xet 

$1.35 

$1.70 

DIv-1000-6.2 

(0,2 v) ... Net 

1.35 

1.70 

DK-1000-b.5 

(8.5 v) .. Xet 

1.35 

1.70 

DK-1000-15 

(15 v* ...Net 

1.35 

1.70 

DK-1000-22 

(22 vi ... ..Xet 

1.35 

1.70 


20% DISCOUNT lots of 100 


type 



PNP AUDIO 
PWR TRANSISTORS 

A general replacement unit for 
medium and low wattage appli- 
C’StlOOS* 

Replacement for 2X155. 2X176. 
2X235, 2X242, etc. 

DTR-I...69r ea.; 10 # 59<* 
ea.; 100 @ 49c 4 ea. 

As above except for higher 
power applications. Similar to 
2X157 A, 2X1761*. 2X257. 

2X301 A. 2X300, etc. 

DTR-2.. .79^ ea.; 10 @ 69d 
ea.; 100 @ 59c 4 ea. 

M DAP M HI POWER 
TRANSISTORS 

High power audio transistor In 
a TO 3 ease for use In power 
switching circuits, inverters and 
ignition systems. Will handle 25 
amps culler tor current. 

DTR-3.. $1.49; 10 @ $1.29 ea. 


NOTE: All semiconductors listed above are new-clean! Fully guaranteed. Subject to your approval. 
AMERICAN MADE and individually tested to meet above ratings. 


SEND FOH FREE CATALOG 

Order Direct 
Shipped Prepaid 


bALCO ELECTRONICS 


21 SO. BROADWAY 
LAWRENCE, MASS. 


nus 45 centigrade and the wind was coming 
from the northwest at 200 mph. Discouraged 
at this, we started to leave when the forecaster 
arrived. We told him of our tentative project 
and he proceeded to plot a free rising object 
from the ground to 70,000 feet. The resultant 
of all winds would make the payload drop 
about 15 miles west of here. Wow, that shot 
the spark in us again!! 

We listed the information that the balloon 
payload was to tell us: 

1. Altitude above sea level 

2 . Light Intensity at 50,000 feet 

3. Pitch and yaw of payload 

4. Possibility of recovery 

To do these things we found it was best to 
take one at a time. The altitude indicator was 
the easiest to tackle. We had the barometric 
switch that we had removed from the radio¬ 
sonde modulator that we were given. This 
switch is nothing more than an aneroid barome¬ 
ter with the expanding diaphragm pushing a 
rod that acts as a contact of the switch. As the 
pressure decreases outside, the air inside the 
sealed cannister pushes the sides of the cannis- 
ter. This movement of the sides is amplified by 
a long rod on a pivot near the cannister, so a 
minute change of expansion of the cannister 
results in a noticeable change at the end of the 


arm. This arm slides along a piece of bakelite 
that has minute wires, about #24, running 
across the bakelite. The arm slides across one 
wire, then it hits the bakelite, and on to another 
wire, making and breaking the circuit as it 
travels. We made this switch kev an audio os- 
cillator of 230 cps. The output of the oscillator 
would go to the grid of the crystal transmitter 
oscillator to frequency modulate it. On the 
ground we would take the audio from the 
speaker output jack in the receiver and hook it 
to a modified VOX circuit. This audio dis¬ 
criminator consisted of nothing more than an 
audio pre-amp (12AX7) and another amplifier 
(6C4) with a parallel tuned circuit in its grid 
to ground set for 230 cps and a 10,000 ohm 
relay shunted by a 20 mfd capacitor in its plate 
circuit. When 230 cps was received it would 
pass thru the amplifier and energize the relay 
putting on a light. Any other frequency would 
not energize the relay because the circuit had 
a very hi- Q. 

The measurement of the light intensity re¬ 
quired a little thinking on our behalf. We fi¬ 
nally decided to use a multivibrator circuit. The 
light picked up by the photocell would gener¬ 
ate a minute voltage which we fed to a dc 
Amplifier. The output of this amplifier went to 
a multivibrator that was voltage sensitive. The 
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varying voltage varied the frequency of the 
multivibrator from 10 cps with no light applied 
to 130 cps with intense light focused on the 
cell. On the ground we were to utilize the same 
receiver’s audio output and feed it into a band¬ 
pass filter to an amplifier. The amplifier had a 
pre-emphasis circuit using a diode as a resistor. 
As the frequency was increased, the tubes plate 
current was increased. We calibrated the meter 
by laying a photographic light meter next to 
the cell and taking a reading on the light meter 
and calibrating our meter. The accuracy was 
outstanding. 

Finally we came to the pitch and yaw prob¬ 
lem. This was conquered by utilization of a 
mercury switch with one common and two 
poles. If we tilted the switch one way, it would 
parallel a capacitor with the common capacitor 
and lower an audio oscillator to about 1 kc. If 
it tilted the other way a different capacitor 
would be switched in parallel and it would 
lower the frequency to 850 cps, and if the pay- 
load was rising steady, we would get a tone of 
2 kc. The receiving section was the same prin¬ 
ciple as our altitude detector with different 
resonant filters in the grids. 

Identification was performed by a motor 
driven coder-keyer from war surplus. Every 
eight minutes the carrier would be interrupted 
and ID would come out in CW. DE Wl- 
WQH/1. (ID may be eliminated if the FCC 
in Washington, D. C. authorizes it in writing; 
we didn’t try.) 

The big day came with all the glamour of 
Lt. Col. John Glenn’s trip to space. We bought 
two tanks of helium for $13.50 and inflated the 
balloon. Then the pre-flight came. After check¬ 
ing the parachute release (this consisting of a 
thread hooked to an opened drag chute that 
would break by wind pressure and allow a big 
master chute to open up), we checked all the 
telemetry equipment and it was “GO.” We had 
made a helical antenna as described in the 
VHF HANDBOOK. 

The transmitter was a 6C4 operating crystal- 
controlled on 147 me. and had a power input of 
250 milliwatts. We fed all the signals from all 
the oscillators to the grid and FM’ed it. There 
was absolutely no signs of mixing at all. 

Paul released the balloon and it leapt skyward. 
I watched the panorama of lights pretending 
that I was the key controller at the Canaveral 
launching. The light intensity meter went be- 
serk as the cell was aimed toward the ground 
and then the sky. The Pitch and Yaw lights 
were beautiful, the ones to the right and left 
were red and the center was green, and it 
dashed from red to green to red so fast that I 
could hardly distinguish them going on and off. 
The Altitude light blinked on and off rapidly 


as each time it went on meant the balloon had 
traveled 750 ft. It was rising at 1300 fpm. We 
were tape recording the audio in full from the 
receiver so we could play it into the console 
again to double check. We also wanted to note 
any audio drift due to the extreme temperatures 
it was going to be hitting. The swaying slowed 
down a bit at 10,000 ft., and went really crazy 
at 30,000 ft. (I’d hate to be in a balloon at 
30,000 ft.). At 40,000 ft. the swaying almost 
stopped, and as we hit 50,000 ft. the Pitch light 
was always in the green. A quick call to the 
weather forecaster told us that the winds at 
50,000 ft were only 3 mph. The light intensity 
meter read that if we set a camera of F 16 at 
1/50 second shutter speed we would get a 
glorious picture in color. I bet the sight was 
beautiful. A SWL buddy in Maine heard the 
signal 59 plus and he was 450 miles away. 

All of a sudden everything went haywire. All 
the lights were flashing like mad. I grabbed 
the headphones and the transmitter sounded 
like someone was wringing the oscillator’s neck. 
The balloon had broken at 62,000 ft. and the 
air was so thin that there wasn’t enough pull on 
the thread to pop the master chute; the drag 
chute doing the pulling. It was falling mighty 
fast. We found out later that it was coming 
down at about 235 mph. Then the lights slowed 
rapidly and began a descent of 250 fpm. The 
master chute had opened. We lost communica¬ 
tions two minutes later as it got pretty low. I’ve 
been thrilled before, but that was definitely the 
biggest. Everything worked perfectly. 

Two days later we received a phone call from 
a kid in Maynard, Mass, saying he had found 
the balloon in a field there. We had our tele¬ 
phone number on it. It was pretty well together 
when we got there, only 12 miles airline from 
where we launched it. The secret is to have 
enough lift to get it out of the jet stream as 
fast as possible, or it’ll be leaving you at 200 
miles per hour. Total flight time was 1 hr. 45 
minutes. Whotta’ ride!! 

We’re almost finished with our camera pay- 
load. We are using three balloons because we 
are aiming at 120,000 ft. We will also be able 
to release the balloon as soon as the film is 
gone. I’ll be sure to send a photo to Wayne 
Green and I hope he’ll show it to the readers 
for us. I am also hoping that we, the “hams” of 
the United States, can contribute as much to 
the new science of telemetry as we have to the 
field of communications itself. I urge any club 
that wants to get out of the rut, and to become 
scientists instead of technicians, to utilize in¬ 
stead of operate, to make an inexpensive at¬ 
tempt at this new field . . . AMATEUR TEL¬ 
EMETRY. 


. . . W1WQH 
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Meter 

Band 

Changes 




Maximum DC plate 
input power in watts 



1800 to 1825 kc 

1900 to 1925 kc 



and 

and 



1875 to 1900 kc 

1975 to 2000 kc 

Area 

Day 

Night 

Day 

Night 

Ala., La., Miss., Puerto Rico, 





Virgin Islands, and other 
U. S. possessions in the 



100 

25 

Caribbean sea area .... 

No operation 

Alas. ... 

200 

50 

No operation 

Ark., III., Kan., Mo., Okla. 
Ariz., Col., Ida., Mont., Nev., 

100 

25 

200 

50 

N. M., Utah, Wy. . 

Calif., Hawaii, Ore., Wash., 

200 

50 

500 

200 

and Baker, Canton, Ender- 
bury, Guam, Howland, Jar¬ 
vis, Johnston, Midway and 



500 

200 

Palmyra Islands . 

No operation 

Conn., District of Columbia, 





Del., Mass., Me., Md., 





N. H., N. J., N. Y., 
Penn., R. 1., Vt., Wake 





Island . 

500 

200 

No oDeration 

Ind., Ky., 0., Tenn. ...... 

100 

25 

100 

25 

la., Minn., Wise. 

Neb., N. D., S. D., Ameri- 

500 

200 

200 

50 

can Samoa . 

500 

200 

500 

200 

N. C., S. C., W. Va. 

100 

25 

No operation 

Mich.: Northern peninsula 

500 

200 

200 

50 

Mich.: Southern peninsula . 

500 

200 

100 

25 

Tex.: East of 105 degrees W 

100 

25 

200 

50 

Tex.: West of 105 degrees W 
Va.: Arlington and Fairfax 

200 

50 

500 

200 

counties and city of Alex- 





andria . 

500 

200 

No operation 

Va.: All other than above 

100 

25 

No operation 
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Union, Bradford, Putnam, 
Lake, Osceola, Okeecho¬ 
bee, Martin, Palm Beach, 
Broward, Dade and coun¬ 
ties to the east of these 
Fla.: The counties Hamilton, 
Suwannee, Gilchrist, Ala- 
chu, Marion, Sumter, Polk, 
Highlands, Glodes, Hendry, 
Collier, Monroe, and coun¬ 
ties to the west of these 
Ca.: The counties Union, 
Lumpkin, Hall, Jackson, 
Barrow, Walton, Morgan, 
Putnam, Baldwin, Wilkin¬ 
son, Laurens, Wheeler, 
Telfair Coffee, Atkinson, 
Clinch, Echols and counties 
to the east of these . 

Ga.: The counties Fannin, 
Gilmer, Dawson, Forsyth, 
Gwinnett, Rockdale, New¬ 
ton, jasper, Jones, Twiggs, 
Bleckley, Dodge, Wilcox, 
Ben Hill, Irwin, Berrien, 
Lanier, Lowndes and coun¬ 
ties to the west of these 


25 


25 


No operation 


25 


25 


No operation 


25 


25 


No operation 


No operation 


25 


25 


TV CAMERA 

$99. 

and up 

Basic 
Farts 
Kit 

Details—FREE List #771 

DENSON ELECTRONICS CORP. 

Rockville, Connecticut 


CONVERT YOUR HOBBY 

INTO A CAREER I ■ 

Too often a man spends his work life doing 
something he dislikes, and then relaxes with a 
hobby in his spare time. This may be unavoid¬ 
able if your hobby is stamp collecting or basket 
weaving, but if it has something to do with 
electronics, you are making a big mistake! 

Consult the “help wanted" ads in any news¬ 
paper and you will find that a career in elec- 
tronics is definitely possible for qualified men. 
The First Class Commercial FCC License is a 
“diploma" issued by the U. S. Government to 
certify qualified electronics technicians, and the 
Grantham course in Communications Electronics 
is the proven way to prepare for the License. 

For information about the Grantham course— 
and the doors to employment which the Com¬ 
mercial FCC License can open for you—write 
now to: 

GRANTHAM SCHOOL OF ELECTRONICS 

Desk 7-E 1505 North Western Avenue 

Hollywood 27, California 




SKYLANE QUADS 

k 

"famous the world over!” 

$ 59.95 Three Bands $ 99.95 

Bamboo 40 m QUAD KITS AVAILABLE Fiberglass 

H Y 7 A • HIGH F/B RATIO 

\ ~A\ • VERT LOW SWR 

| # HIGH CAIN 

/ V • LOW G — BROADLY TUNED 
• EASY TO MATCH 

£——-^ • LOW WIND RESISTANCE 

F0R ^ ATURE # RUGGED CONSTRUCTION 


FOS FREE LITERATURE 

*?r. £ OErT. c 


£kiftahe 


PRODUCTS 


406 BON AIR OR 
TEMPLE TERRACE FLA 
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Letter 


YOU JUSI CAN’T BEAT 

A TRI-EX TOWER 
FOR THE REALIY BIG 
ANTENNA LOADS! 


For example—look at the picture below—from 
top to bottom the antenna consists of 4 ele¬ 
ments wide spaced, 15 meters at 90 feet; 6 
elements optimum spaced, 20 meters at 80 feet; 
3 elements wide spaced, 40 meters at 71 feet. 

Note: ENTIRE TOWER ROTATES!! 



The tower shown here 
is the Tri-Ex HZRN 
71 foot tower which 
raises, lowers and 
rotates by remote 
control. The HZRN is 
available in 37,54, and 
71 foot heights. The 
HZN series, which does 
not have the rotating 
feature, is available in 
37,54,71 and 88 
foot heights. 


jri-Ex 



Other Tri-Ex 
towers will 
support from 
the smallest to 
the largest 
antennas. There 
is a Tri-Ex tower 
ideally suited to 
your needs. 

Send for our 
new catalog. 


TOWER CORPORATION 


127 EAST INYO STREET / TULARE, CALIFORNIA 


ELEPHANTS HAVE THE RIGHT OF WAY 

Dear Wayne, 

I have noted over various issues of 73 Magazine, your 
interest in Motor Rallies, so am enclosing details of the 
East African Safari which I hope 73 readers and yourself 
may find of interest. 

Briefly, the Safari is organised by the Royal East African 
Automobile Association, and is run on a yearly basis 
usually over the Easter Holiday week-end. The next 
Safari will therefore be between 11th and 15th April, 
1963. 

The course is held over East African roads which can 
vary from a good tarmac surface to rough murram. Road 
conditions depend a great deal on the weather experienced 
—it is usual however, to expect rain at some time and 
place over the 3,000 mile course. The course also varies 
in altitude from sea level to around 9,000 feet above sea 
level. These are, however, details with which you per¬ 
sonally are probably aware Wayne, and I am therefore 
writing primarily from a Radio Amateur’s interest in the 
Safari. 

Each year the Radio communications around the course 
are handled by members (and other volunteers) of the 
Radio Society of East Africa and the Uganda Radio Club. 

Because of the nature of the terrain and sparsley in¬ 
habited parts of the course, telephone communications are 
not always available. Radio Mobile stations are therefore 
set up at strategic control points, where cars are 
scrutinised and times checked etc. by the Safari Officials. 
The details are then transmitted back to Nairobi, where 
the main Safari control point (the start and finish of the 
Safari) is situated. In this way, it is possible to keep a 
close check on the positions of the participating cars. 

The main safari control point is then able to operate a 
progress board, which is available for the general public, 
news broadcasts, etc. In practice our Mobile Stations work 
on a frequency of around 7070 kc/s with a S/By frequency 
in the 80 metre band. 

Three main stations are usually set up in the three 
main communication centres and towns of the three 
Territories of E. Africa—KAMPALA (for Uganda) — 
DAR-ES-SALAAM (for Tanganyika) and NAIROBI 
(for Kenya—also the Radio Control Station). These three 
main stations are usually sited in as far as possible good 
radio positions, and operate with as much power as pos¬ 
sible to the legal limit of 150 watts. The main stations 
work the mobiles in their own particular countries, then 
work back to Nairobi control. It should be mentioned 
here that due to the lentgh of the safari, Kampala 
(Uganda) will have closed down by the time the cars 
enter Tanganyika, and Dar-es-Salaam is ready to feed 
back reports to Nairobi. 

The mobiles consist of anything and everything the E. 
African Amateur can press into service. Equipment 
ranges from war surplus battery transreceivers to “Marada- 
di” commercial gear. Where mains supplies are available, 
they are naturally preferred as sites so that mains supply 
mobile stations are occasionally located in the local “pub” 
(which may be on the grid or have its own generator), 
some small distance from the official check points or con¬ 
trols. Other mobiles “set up shop” at the side of the 
road with an aerial strung from the nearest suitable tree. 

Power inputs therefore, range from a couple of watts 
up to the legal limit. Ingenuity is paramount-—one stal¬ 
wart who found out there was a mains supply at his 
official control point, took along a BC.610 in the back 
of his car (suitably modified for 150 watts—of course!!!). 
We were faced with a rock-crushing signal from the bush 
which made the local main station look rather silly !—we 
still haven’t found out how he managed to get a BC.610 
in the back of a car. 

i Another operator faced with a site with no suitable 
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buildings or trees, finished up with tlie aerial tied to a 
bamboo pole lashed to his ear—still another had a 30 ; 
whip waving in the breeze. Amazingly enough, these oc¬ 
casional necessary lash-ups do work, and are a credit to 
the Amateurs participating in an operation which, from 
a radio point of view, includes some very difficult sites. 

In view of the number of control points and radio 
mobiles required (we operated 32 stations last year), it is 
usually necessary that some members operate more than 
one station. Although there are about 60 licensed amateurs 
in E. Africa, it is obviously not possible for all to be 
available for the whole Easter Holiday period of 3 days. 
Thus, some participants open up a mobile, then when all 
the traffic has been passed, pack up and hurtle across coun¬ 
try on a “Safari** of their own to open up another station 
on another part of the route which will he used later. 

This can be expensive if any breakdown of car or gear 
are experienced by the operators. One member of last 
year found himself in Mombasa with about 5 shillings 
(75 cents) to get himself, wife and car back to Nairobi, 
a distance of over 300 miles. He solved this problem by 
selling his rig in Mombasa and set out with enough cash 
for the journey, plus a few beers on the way as well! 

To ensure trouble free reception at the network control 
station (Nairobi) a suitable site—usually a member's house 
—is chosen a few miles from Nairobi, where ignition or 
other forms of man made interference are at a minimum. 
This station operates 24 hours a day for the whole dura¬ 
tion of the safari, and is the main source of information 
for the Safari Officials. Contact with the regional main 
stations is as stated on 40 metres with an 80 metre standby 
frequency for the uncertain propogation conditions ex¬ 
perienced during the hours of darkness. From the network 
control station, reports and information are fed to the 
main safari headquarters control by a phone VHF link. 
(Incidentally, all the network is normally operated on 
phone— C.W, being used only under difficult conditions.) 

The main safari headquarters control is situated in the 
middle of Nairobi, where noise on H/F prohibits the set¬ 
ting up of a radio station operating on 40 and 80 metres. 
(We know—we’ve tried it before!) 

Apart from occasional freak blackouts, we are therefore 
able to operate a fairly reliable network. Naturally, where 
telephone facilities are available they are used, but, in the 
more remote regions the service even if available, operates 
on a dawn to dusk basis. This means a radio mobile sta¬ 
tion is required if the cars will be routing through that 
sector at night. 

Other regions have no telephone service at all—there 
is the added hazard that where lines are overhead, ele¬ 
phants think nothing of using the poles to scratch them¬ 
selves with usually disastrous results to the service. 

With improving DX conditions on the lower H/F 
bands, it is probable that the next E.S.E.A. networks of 
April 11 /15, 1962 will be heard over greater distances than 
usual. Reports of reception would therefore be welcomed 
after the safari. 

The Safari Committee are supplying QSL cards to all 
transmitting members, these should be in circulation in 
the next few weeks. As a large proportion of them will 
undoubtedly find their way to the U. S. A. I am enclosing 
a specimen card, which some of your readers may expect 
to receive. 

Few other Amateur Radio exercises operate under field 
conditions such as we experience in E. Africa, The local 
wild life can, and often does, interfere with the safari 
usually at the expense of the competitor. As local road 
signs'state—“ELEPHANTS HAVE THE RIGHT OF 
WAY” and “BEWARE OF BIG GAME.” 

I am enclosing both a specimen QSL card Wayne, and 
also a copy of the Safari Regulations, which you personally 
will probably find of interest. If you care to print these 
details as a small article in 73 Mag, I would be grateful 
if you could send a copy for the Radio Society of East 
Africa. I personally do not have a subscription to 73 as 
with moving around out here, I rarely get a full year 
delivered. However, you may like to know the magazine 
is on sale in Nairobi, 

Best wishes to you and 73 magazine. 

Very sincerely, 

Frank W* Unstead—VQ4GF. 

Commun ications Member. 

East African Safari Committee 1962/63. 


THE FIRST MULTIBAND 
COAXIAL ANTENNA 
for 6-10-15-20 Meters 
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needs no ground 
plane radials— 

Ideal for . . . 

Emergency nets and citizens’ 
band wherever omnidirectional 
coverage is desired. 

Campers and apartment 
residents or wherever space 
is a problem. 

A second antenna for low 
angle radiation. 

The New C-4 features . . . 

• Full electrical half waves on all 
bands ... eliminating the need for 
awkward ground plane radials. 

• Easy, inexpensive mounting with 
regular TV hardware such as simple 
chimney mount as shown. 

• Compactness . . . only 12' over-all 
height. 

• End-loaded to provide maximum ra¬ 
diator current for maximum radiation. 

• Quick installation . . . about hour. 

• Power rating . . . 300 watts AM. 

• Feed line . . . RG58AU or equivalent. 

• SWR... less than 1.5 to 1 at resonance. 

Model C-4 

amateur net 


34.95 


Two other 6-10-15-20 meter antennas: 

Model B-24 Four Band Beam 

Element length 11' — boom length 5' 
Turning radius 7 ' 

amateur net 


$59.95 



Model M-4 

Mobile • 5'-3" high 
Fits all standard mounts 


Four Band 


amateur net 


$16.95 


The above antennas are also 
available for 6-10 or 6-citizens* 
band operation. 

Write for literature and the name 
of your nearest Mini-Products 
distributor. Patents pending 


me- 


%odueti 



1001 West 18th Street 
Erie, Pennsylvania 

SPECIALISTS IN COMPACT ANTENNAS 
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Tour personal at¬ 
tention is a "must" 
at WRL. Our 18 hams 
are at your service 
day or nite. Write, 
phone, or wire. 


Leo I. Meyerson, W0GFQ 



Postpaid! 
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MULTI-PAK” PSA-63 TECH-CEIVER 6A 


Universal AC P.S. Sill- 

con rectifiers. Dual HV 

600V/300V @ 300Ma, ' •* V : * 

210W. Max. Bias 0-90 

VAC. Also available $24^® Kit 
customized for Swan, ^ 1 

G76, etc. Wt. 15 lbs. Wired $39.95. 


* 24 « 


Kit 


MK. II 

wve 




*■ 


$10’5 


6 Meter Transceiver—Mobile— Fixed- 
Compact. Size; 5 ,# H,9%"W,6 ,# D. 5W. 
input with SMcxtals, PTT* Bee. */£uv # 
tunes 49-54 Me, AVC, ANL, stable, 



*39 95 


ANTENNA TUNNER 


Mini—Matcher MM—100 

100 watt Kit. Matches 
end fed wires l A v/ave 
or multiplies to 50-75 
ohm coax. Xmttr. output. 
Steel case, 4x5x4". 150 
watts SB, 100CW, 75AM. 
Wt. 3 lbs. 


mmi 


selective, speaker. Wt. 9 lbs. Less P.S. Kit $39.95 


PREAMPLIFIER DB-68 _ 


Wired Preselector — 6-80 Meters. 6 § 

triode tube sections for average 24DB * 
gain. Tunable, built-in 115VAC P.S., 
coax or twin lead, illuminated dial. ■ 
6^x6-5/8x7 1 / 2 ". Sh. wt. 10 lbs. 1 yr. ( 
parts warranty. WRL Import. *39 95 


m n 


'IQ All Band Vertical - Seif supporting. Tunes to 
ik \ any ama f eur band 10 through 80 meters. De- 
$tf| ' signed to be fed with 52 ohm coaxial cable. 
CS-i Maximum power 1KW AM. 2KW PEP. Overall 
I height 18 ft. ^Postpaid (Continental USA) 

WRITE FOR OUR FREE FLYER & LIST OF 
OVER 1,000 PIECES OF QUALITY RECON¬ 
DITIONED EQUIPMENT - TERMS - TRADES 


| f fj WORLD RADIO LABORATORIES, Inc. 

U|ll 3415 W. B'dway * Council Bluffs, la. 

Leo, sell me direct O Deskit O Q Multiplier □ On-The 
-Air Box O MultLPok P.S. O Tech-Ceiver 6A □ Add 
to my Charg-A-Plan D Check enclosed □ Additional 
information on -FOB WRL C 12 


Name — 
Address. 
City_ 


.Call 


•State 


Waters Coaxial Switches 


Tom McCann K2CM 


The photographs tell most of this story. If 
you do much changing of coax youVe been 
needing a set of good coax switches. It sure 
does get old to trace back each of those dan¬ 
gling lengths of coax to be sure it is the right 
antenna or that it goes to the right piece of 
gear. Then comes the skinned knuckles as you 
try to unscrew one cable and connect the new 
one. Just take a closer look at the way all this 
can be handled with the Waters coaxial 






switches. 

Waters pulled a clever one on other coax 
switch manufacturers when he had the con¬ 
nectors come out the back of the switch instead 
of around the edge. This allows you to tie all 
those cables together in a neat harness without 
having to put separate right-angle connectors 
on every cable. 
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The photo shows all three types of Waters 
switches. You need a single contact multi-throw 
switch for changing antenna feedlines. The 
Waters Model 335 allows you to connect five 
different antennas and a dummy load. I do 
highly recommend that dummy load ... or 
haven't you ever had someone plop on top of 
you and tune up? This does not help make our 
hobby enjoyable. The antenna switch is on the 
right. 

On the left is the Waters Model 336 transfer 
switch. This is the one you use when you don't 
need the linear. Flick and you are on the 
exciter alone. Why not start a whole new 
movement in our hobby and do as the law 
says: use the minimum power necessary for 
communication. It is a lot more fun to tell 
the fellows that you are running twenty watts 
than a kilowatt . . . definitely puts you one up. 

The center switch is the Waters Model 341 
simple transfer switch (single pole double 
throw) which I use to switch between the 
outputs of two different transmitters. This 
could be used to switch receivers. Before I put 
in this switch I had quite an investment in 
coaxial relays to switch over from HF to VHF 
transmitters. 

The results of all this switchification is a 
much neater shack, a lot less money invested 
in relays, and much greater flexibility than 
ever possible before. 

Waters has some interesting features on 
these switches. They are easy to operate, not 
requiring the usual wrench. The escutcheon 
plate is grey with white squares for labeling 
the switch contacts with ink, pencil or decals. 
The switches are completely encased for shield¬ 
ing and protection against dust and moisture. 
The schematic of the switch is printed right on 
the case so you don't have to save paper 
instructions which have to be found every time 
you want to make a change. The SO-239 con¬ 
nectors on the switches mate with the usual 
PL-259 coax plugs. Insertion loss and cross¬ 
talk are negligible, right on up past two meters. 
They'll handle a full kw easily . . . but don't 
switch while the power is on . . . OK? 

Try some of these newfangled coax switches 
and you'll like 'em. . . . K2CM 


j tkfe ui u 1 1 mmsss mmwM 


for 


the 


no-QSB QSO 


Space Ra/der brings you the amazing Polarized Diversity Beam 
designed by K6CT and proven by OX men the world over. P. 0.* 
virtually eliminates the 80% of Q5B caused by polarization 
shift. P. 0. Beams offer vastly improved forward gain, front-to- 
back and side rejection ratios. Space Raider beams priced from 
$44.50. Write for particulars. 



* 


P. 0. Scams Available far 20. IS. 10, 4 end 2 Maters 



P.D. 


'Polarized Diversity 


1076 & WALNUT ST.. PASADENA, CAUF. 


mmm Iwl I W Wrm wJ U I mm SP 

Packaged in clear plastic bags. Made in U,S.A, 
100% guaranteed. Subject to your approval, 

Qty. in Order 

Pkg. Description no. 

1 750 mil-750 piv silicon rect. R-1H 

2 750 mii-500 piv silicon rect. R-l 

2 2 amp-200 piv stud mount sil. rect. R-2A 

1 2 amp-400 piv stud mount sil. rect. R-2 

1 6 amp-100 piv stud mount sil. rect. R-6B 

10 Sil. diodes-lN34, 1N60. 1N64 etc. D-l 

2 10 watt PNP Pwr trans. 2N155 type T-7 

1 40 watt PNP Pwr trans. 2N173 type T-8 

4 PNP trans. 2N107, Ck722 type T-l 

2 PNP trans mixer/osc/eonverier type TN-1 

2 PNP trans. IF amplifier TX-2 

2 PNP trans. AF amplifier 9 volt type TX-4 

50 V 2 , 1, 2, watt resistors, assorted RK-50 

25 500v mico eond. 5, 10 20% asst. MK-25 

25 1000V ceramic eond. asst, values DC-25 

ANY PACKAGE $1,00 plus ,10 postage 
Any ten packages $10,00 postpaid in U,S, 

No COD's 

Les W9GAI DELTA DISTRIBUTING 

2357 York St.. Blue Island. III. _ 


—2 METER CONVERTER- 

Now at last a 2 meter converter complete with 3 VHF 
transistors and crystal for output in the 6 meter band. 
Operates on 12 V. D.C. A real bargain, for only $10.00 
while supply lasts. 

For output in other bands use this with our 6 meter 

converter advertised in 73. 

VANGUARD ELECTRONIC LABS Dept. H-4 

190-48—99th Ave. Hollis 23, N. Y. 


DX-100 OWNERS 

Increase power by 50%. 

Run 240 watts AM-300 watts CW or SSB. Com- 
plete kit and instructions for adding another 6146 
to final only $19.95. Similar kit for TX-1. Order or 
write. W4KUV-W4NZS. 

BEST RADIO SERVICE 

610 N. Madison Goldsboro, N. C. 


GUARANTEED 



RECONDITIONED 
HAM GEAR 


Phona: (415) 
D1 2-5757 


ELECTRONICS 


WRITE NOW 
FOR MONTHLY 
FLYER. 


999HOWARD AVE-BURLINGAME, CAL. 



TElREX ROTATOR-INDICATOR SYSTEM MODEL TS238-RIS 
FEE DS THRU ROTATOR 9 000 



R AND EASIER 


238 


I 


INSTALLATION MAINTENANCE . , 0 . _... „ 

• 1300 IN/LBS ROTATION T0R0UE other telrex rotators 

• SELF L0CXINS BY STURDY WORM GEARS 4 I ** 

• AZIMUTH INDICATION BY SELSYNS \ 

• AUTOMATIC LIMIT OF ROTATION V°OEL TS4^R1S U35« 

• DESIGNED FOR 2*0.0. MASTING M0&T TSS 3 g-ms > sv-S"" ' 

• MU I PAM p CAST MASTING CLAMP SUPPLIED 4*5*vt*» t&ioui 

• OUTPUT SPEED APPROX. 1 RPM \ 1 ' ' ' I 

• WILL FIT INTO OR ONTO A ** SIDED TOWER TELREX LABS. 

MfRfTE R)R FREE PL-77 OCSCfttBlNG THE WORLDS MOST POPULAR ANTENNAS AS8URY PARK N.J. 
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OFFERS 


THE LARGEST INVENTORY 

of USED EQUIPMENT in the 
NORTHEAST. SEE SAMPLES BELOW. 

Collins 32V1 $199.95 

Collins 32V2 269.00 

Collins KWS-1 w/Station Control 1200.00 

Gonset G-28 10 Meter Communicator 179.00 

Gonset GSB-101 275.00 

Gonset 500-W R.F. Power Amplifier 169.00 

Hallicrafters SX-71 135.95 

Hallicrafters SX-96 154.95 

Hallicrafters SX-100 199.00 

Hallicrafters SX-101 Mk IA 249.00 

Hallicrafters SX-101 Wk III 269.00 

Hammarlund HQ-110 189.95 

Hammarlund HQ-110C with Clock 194.95 

Johnson Courier 174.95 

Johnson Pacemaker 275.00 

National NC-183D 239.95 

“APRIL SPECIAL” 

National NC-300 $224.95 

WRITE FOR LATEST COMPLETE LIST 





RADIO 


jSRgfc. 







©w 


duct 


P.O* BOX 312 F0NE CONCORD, N. H. 

r,w * w 1 603-22-53358 ' 


Loaded 

Waters Manufacturing is developing quite a 
ham line. They have just added to their line of 
coax switches, Q-multipliers for the Collins 
gear, and Hybrid Coupler (phone patch) by 
announcing a dummy-load/wattmeter. Boy, 
would it be nice if more fellows used a dummy 
load instead of our round-table frequency for 
tuning up. This unit has three scales reading 
10, 100, and 1000 watts. There is a light on 
the front panel which tells you when the 
dummy load is ready for a rest. It will work 
just fine all the way up to 250 me. $79.75. 
Available through most of your ham equipment 
distributors. Send to Waters, Wayland, Mass., 
for details ... or just go out and buy one and 
be done with it. 


ORDER 

YOUR 


RAKE 


TRANSCEIVER 


FROM BURGHARDT TODAY! 



LIMITED 

SUPPLY 

STARTING 

APRIL! 


TR-3 .$495.00 

Mounting rack included at no charge 
Accessories 

DC-3 Power Supply .. $129.95 

AC-3 Power Supply ..$ 79.95 

MS-3 Matching Speaker which houses 
the AC Power Supply . .....$ 19,95 

WRITE TODAY for our Special “TRANSCEIVER PACKET’’ 
containing full data on all leading brands of trans¬ 
ceivers and accessories. 

We give our customers: 

Service, Fair Trades, Easy Pay Plan, and Double Barrelled 
Guarantees. 


BOX 

37A 



1 RADIO SUPPLY/ 


PHONE 

886 

5749 



St r avs 



It is with deep regret that we report the 
passing of L. A. Rapp, WlOU, well known for 
his infrequent and not overly dependable ar¬ 
ticles. We understand that Mr. Rapp expired in 
a fit of apoplexy brought on by reading proofs 
of his latest article for QST. RIP Rapp. 


DON'T FOOL AROUND WITH 
MESSY WIRE GUYS 

Polyethylene guy line reduces installation time to a frac¬ 
tion of what it used to be. It eliminates need for in¬ 
sulators, turnbuckles and all other special fittings and 
brackets. Guy length is easily adjustable after installed. 

No need for periodic replacement, this material will 
outlast your tower. Won't stretch either. Many other 
uses where high strength insulator is needod. Available 
in a variety of bright colors. Write for complete details 
and free sample. Prices post paid. 20% discount on orders 
over 500 feet. 


WATERTOWN, SOUTH DAKOTA 


1/4“ 

5/16“ 

3/8“ 

1 / 2 “ 


1000 lb. test 
1400 lb. test 
2000 lb. test 
3400 lb. test 


4c per foot 
5c per foot 
8c per foot 
14c per foot 


Check or MO to 
Byron Airpark 
Rural Route 3 
Xenia, Ohio 
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Roy Pafenberg W4WKM 
316 Stratford Avenue 
Fairfax, Virginia 

Photo Credit: Morgan S. Gassman, Jr, 

Inexpensive 

Coax Connector - Adaptor 
System 


The Hi-Fi boom has resulted in at least one 
side advantage to the constructing amateur. 
The mass market for suitable audio connectors 
has made available improved phono type plugs 
and jacks along with molded plug type cords of 
various lengths. These shielded cords may be 
purchased with a wide variety of terminating 
connectors. The H. H. Smith, 4' molded cord 
shown in the photograph is typical of the 
various cable assemblies available and which, 
in themselves, will meet many amateur require¬ 
ments. 

The modern phono connectors shown at the 
bottom of the photo are the heart of the con¬ 
nector-adaptor system to be described. Both the 
plug and jack are made of brass, heavily nickel 
plated. The jack stud is threaded and mounts 
in a single hole, using the nut supplied. The 
plug is equipped with a lug type cord clamp 
and fitted with a threaded-on brass sleeve. Both 
of these items are available from numerous 
sources. High quality Japanese imported ver¬ 
sions are particularly economical. 

These plugs and jacks and the various coaxial 
connectors in general use may be assembled into 



a versatile series of adaptors that will greatly 
simplify the interconnection of equipment. 
While designed for the shop, there are many 
permanent installation requirements that can 
be met by their use. A few words of caution 
are in order. These are, in no sense of the word, 
high power connectors. Further, neither the 
connectors or the cords are of matched imped¬ 
ance construction. However, this is no par¬ 
ticular problem in many applications. After all, 
the old reliable PL-259 and SO-239 connectors 
have been with us for many years and no pre¬ 
tense of matching was made in this series of 
fittings. As a further precedent, Collins uses 
the photo type connectors extensively in low 
power, relatively non-critical applications. 

Now, to work. The photo shows several typi- 
cal examples. In the top-left adaptor, the brass 
sleeve is removed from the phono plug and the 
sleeve discarded. The shank of the phono con¬ 
nector is wedged into the ferrule of the PL-259 
(Not PL-259A) and spot soldered in place. A 
bare lead threaded through the assembly and 
soldered to the tips completes the assembly. 

In the top-right adaptor, the M" mounting 
nut for the phono jack is spot soldered in the 
ferrule of the PL-259A coax plug. A lead is 
soldered to the phono jack lug, a short length 
of sleeving slipped over the lead and the jack 
threaded into the nut. Soldering the tip con¬ 
nection of the PL-259A completes the job. In 
the bottom-left unit, the same thing is achieved 
by spot soldering the jack, less nut, into the 
sleeve of a UG-176/U adaptor. 

The center-left adaptor consists of a UG- 
260/U BNC plug with the phono jack inserted 
in the reamed-out clamping sleeve. A spot of 
solder holds it in place. The UG-260/U center 
pin is soldered to the phono jack lug and the 
sleeve is then threaded into the body of the 
coax plug. The adaptor shown at the center- 
left is similar except the jack mounting nut is 
soldered to the back of the coax plug clamping 
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Valley Electronics' 

Sideband Transceiver Show 

on-the-air operation 

Drake — Gonset — Hallicrafters — National — SBE 

Friday, April 19 Saturday, April 20 

9 am to 9 pm 9 am to 6 pm 

free coffee and donuts 

Representatives from these manufacturers will be on hand for eye-ball QSO's and 
on-the-air demonstrations of the exciting new sideband rigs: 

Friday: Gonset 3-6 pm SBE 6-9pm 

Saturday: Drake 9 am-12 n National 12 n-3 pm Hallicrafters 3 pm-6 pm 

The Place: 

VALLEY ELECTRONIC SUPPLY 
17647 Sherman Way 
Van Nuys, Calif 

corner of Whiteoak Phone (213) Dl 2-5143 


sleeve. 

The connector-adaptor shown in the right- 
lower portion of the photo is particularly ap¬ 
pealing. The UG-88/U or UG-260/U clamp¬ 
ing sleeve and the shell of the phono plug are 
both removed and discarded. The coax con¬ 
nector center pin is soldered to the phono plug 
tip using a short piece of solid wire. The phono 
plug shank is then threaded into the body of 
the coax connector. Since the threads match, 
that’s all there is to it. 

This series of connector adaptors may be ex¬ 
panded to meet your own individual require¬ 
ments. These rugged and reliable fittings are 
easily assembled from readily available, inex¬ 
pensive materials and the finished product fills 
a universal requirement. 

... W4WKM 


FOREIGN SUBSCRIPTIONS 

The foreign subscription rate to 73 is $4.00 U. S. per 
year, however we will accept cash or checks in foreign 
funds at the following rates: 


Canada 

$3.75 

Germany 

16 DM 

Mexico 

$44 

Hong Kong 

$23 

Austria 

115 sh 

Italy 

2500 Lx 

Australia 

36/ 

Netherlands 

14.50 FI 

Belgium 

200 BF 

Norway 

29 NKr 

Denmark 

27.60 DKr 

Portugal 

1150 Es 

England 

28/6 

Spain 

200 Ptas 

Finland 

1.42 FM 

Sweden 

20.80 SKr 

France 

20 NF 

Switzerland 

17.50 SFr 


432 MC FM GEAR 

18 w transmitter, 6uv receiver 

crystal controlled mobile 


453-470 me mobile trans¬ 
mitter has 2C39 triplet, 
2C39 final 


Final will operate with cool 80 w input—40 w output. 
No mechanical changes required in cavities to tune to 
432 me. Final can be AM plate modulated. FM receiver 
converts to 432 me with simple mechanical changes. All 
units complete with 2C39 tubes and diagrams and align¬ 
ment instructions. No control heads or cables. 

T44A - 6 V missing few tubes and crystals . $40.00 

T44A-6 6£rl2V complete less receiver crystals .... 54.50 

Receiver strip complete .. 25.00 

Transmitter strip complete ... 25.00 

Write for list of 30-50 me gear and 150 me gear. 

SALES TO AMATEURS ONLY 

FM SURPLUS SALES CO. 

1100 TREMONT STREET 
ROXBURY 20, MASS. 

GA-7-3513 
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Plot Your 
Skip Zones 


Don Grayson W9QKC 
8125 Harrison Drive 
Lawrence 26, Ind. 


With the decreasing sunspot cycle many of 
us are going to have to place more dependence 
on the lower frequencies. With this comes the 
old low-frequency bugaboo, skip zones, or 
“Why I can’t talk to —We are all familiar 
with the fact that the frequencies from around 
three to thirty megacycles normally propagate 
by bouncing off of the ionosphere, which acts 
as a gigantic mirror* Obviously there are going 
to be areas that the radio waves bounce over 
or “skip” as shown in Fig. 1. 

Now if we carefully plot all of the contacts 
in a particular band on a map, noting the time 
of contact, we should get a plot of the areas 
indicating the skip zones. 

There are several interesting observations 
that can be made from such a map. You will 
notice that the contact range increases at night 
and decreases in the daytime. For the first 
bounce on 40 meters this amounts to about 
plus or minus 15 miles, for the second bounce 
plus or minus 50 miles and for the third 
bounce roughly plus or minus 150 miles. 

The contact zones also tend to move out and 
widen as the sunspot cycle activity decreases. 
Since the start of my 40 meter chart in 1953 
the inner edge of skip zone number three has 
moved out at least 3o miles. 


It is interesting to note that even though 
my first skip zone just misses St. Louis by 
about 20 miles I have no record of any con¬ 
tact there. 

Predictions can be made as to the expected 
signal behavior from the station’s relationship 
to the skip zone and time of day. A QSO with 
a station that is on the outer edge of a con¬ 
tact zone can be expected to increase in signal 
strength as night approaches. Conversely the 
strength could be expected to drop if dawn 
was approaching. It is assumed that isolated 
QSO’s inside the “dead” areas of the skip 
zones are due to other less dominant methods 
of propagation. These contacts are usually 
characterized by great signal strength in that 
local area, rapid deep fading, and no repeat¬ 
ability. 

A sporadic “E” layer cloud is a typical 
example of this behavior. It can be thought of 
as a small detached area of ions drifting about 
under the “roof” of the “F” layer like a cloud. 
Obviously this cloud will reflect signals into 
only one rather small area from your station 
and since this is a rather unstable drifting 
cloud of ions it is most unlikely that the cloud 
will retain any permanency. 

. . W9QKC 
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The F layer of the ionosphere increases in altitude during the hours of darkness thus 
moving the "contact zone" further from the transmitter. Note the possibility of a con* 
tact in the normal skip zone due to reflection from the sporadic E layer. 
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Please be on the lookout for the following 
which disappeared from the 73 Headquarters 
Building sometime, we're not sure when, in 
January or December: 1-VW Station Wagon, 
4-RTTY Machines, l-NC-300, 1 National-600 
transmitter, 1-100' tower, 1-Tribander, and 
1-K2PMM, all of which seems to have turned 
up missing at about the same time. Small re¬ 
ward. 


Letters 


Cheri— 

A visitor from the ACLU added two links to my chain 
and now I can reach the typewriter. 

One harebrained idea a month has been enough, and 
you’ve been getting in there first, but you can’t keep it up 
forever. For when you run out of whatever it is you’re on, 
here is a spare—I suppose you are familiar with the “silent 
period” observed internationally afloat and adrift (15-18 
and 45-48 past the hour) and probably think of it as the 
best time to work DX on 500 kcs. Well, then? Even two 
minutes at the beginning of each hour (below UHF) (but 
on all the other bands) would give us lids a chance to 
hear what the hell is going on beyond the California cur¬ 
tain. From the other side of the Gitchee-Goomee this min¬ 
iscule Open Door policy might bring cries of delight; it 
might act like a funnel; it might recall Ellis Island in the 
eighties ; it might be ignored. Forget it. 

You will be interested to know that the trouble with 73 
is that each issue is not always better than all the preced¬ 
ing issues. Could you use more articles like “Complicat¬ 
ing the Simplescope” please. I read it right away because 
it had “simple” in the title, and I knew it was for us 
little people. Frivolity aside I think it was the best in the 
November issue. Of course your editorials are fun to 
search for potential libel and psychiatric significance, but 
I really read them for their prescience, wit and logic. You 
bet. By and large you are doing a fine job with 73 
and here on the minimum-security farm it has outrun the 
other magazines of the “Big Three.” We’ve dropped 
Vogue and Horizon. 

Here’s an opening for a professional, deprecatory chuckle 
and a condenscending pat on my greasy little head. “How’s 
My What?” (Sept.?) brought me mail that surprised me. 
Another letter came today and gave me the courage to 
expose my impressionable naivete. As the responsible editor 
you might want to know that roughly a score of letters 
and QSL cards have been received, all commendatory and 
expressing with more or less eloquence a thoughtful, sin¬ 
cere response to the article. Maybe this is an unremark¬ 
able reaction—J don’t know. As a true blue chap, how¬ 
ever, I pass on the facts and let the editor assess them 
for policy signicance, if any. Noblesse oblige—no snickers. 

. . . W7IDF, Ken Cole 


Dear Wayne, 

As an advertiser in your magazine I want to tell you 
that I am just not getting results. Last month I only 
received one reply to my ad. If it weren’t that this reply 
was in the form of a $12,000 order I would cancel my ads. 

Name Withheld 


DOW-KEY CONNECTORS 



PANEL MOUNT 

Durable, silver 
plated, precision 
made. Only 5 a** 
hole is needed, 
no screws. 

ea.70 


DOUBLE MALE 

Favorite every¬ 
where. Precision 
made, rugged 
locking type. 
Silver plated. 

ea- 1.25 



l DOW-KEY COMPANY, Thief River Falls. Minn.J 



EASY TO LEARN CODE 

Learn to increase speed with an 
Instructograph—the Code teacher that takes 
the place of an operator-instructor and enables 
anyone to master code without further assist¬ 
ance. Available tapes from beginners alphabet 
to typical messages on all subjects. Speed 
range 5 to 40 WPM. Always ready—no QUM. 
Thousands have “acquired the code" with the 
Instructograph System. Write today for con¬ 
venient rental or purchase plans. 

INSTRUCTOGRAPH COMPANY 
4713 SHERIDAN ROAD, CHICAGO 40, ILL. 
4700 Crenshaw Blvd., Los Angeles 43, Calif. 


A JL ft ft Mm ft V YES—STACKS OF NEW AND 
\TllIalC \ u reconditioned used gear 
V l W II w * is sold by us every MONTH 1 

■ ^ * WE BUY. SELL, TRADE. SWAP 

| RENT. INSTALL. SERVICE. 

Ilf I* ■■■I BECAUSE our prices ARE Li 

w *iy ( tirv y 

CIMIM1M mm ©: 


BECAUSE OUR PRICES ARE LOWER! 



505 MAIN ST 

READING. 

MASS. 



ONLY 

8x5x2 


QS0-L0G the modern QS0 filing system 

NO CARDS TO REFILE, MISFILE, OR LOSE 
COMPACT—REPLACES 800 FILE CARDS 
CAN BE EXPANDED INDEFINITELY 
DURABLE CONSTRUCTION FOR LIFETIME USE 
PERSONALIZED WITH YOUR CALL LETTERS 
ONLY $9.95 COMPLETE POSTPAID 
(CALIF. RESIDENTS ADD 4% SALES TAX) 
COHRS-Dept. 74 Box 504 Charter Oak, Calif. 


TNS NOISE SILENCER 


Reg. $14.98 now only $6.00 ppd. while supply lasts. 
New, guaranteed, and complete with 6AL6, 12AX7, 
squelch control, and mounting brackets. Don’t miss 
out. Order today. 

VANGUARD ELECTRONIC LABS Dept. H-4 

190-48—99th Ave. Hollis 23, N. Y. 



GENERALIZE YOURSELF! 

LEARN RADIO CODE 

The EASY WAY 

No Books To Read—No Visual 
Gimmicks To Distract You. Just 
listen and learn 

Based on modern psychological 
techniques — This course will 
take you beyond 13 w.p.m, in 

LESS THAN 1/2 THE TIME 

PRICE Available also on magnetic tape 

$9.95 See Your Dealer Now! 

Album Contains Three 12" IP’s 21/2 Hr. Instruction 


Life Story of 

TVT *1 1 HP 1 

Nikola lesla 

Now, learn code and some¬ 
thing else at the same time. 
Fascinating story and code 
practice at same time. $2.49 

EPSILON RECORDS 



2769 CAROLINA 
REDWOOD CITY, CALIF. 
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One Ham in a Million! 

Carole Hoover K9AMD 
401 East Wood Street 
Hillsboro, Illinois 


Hundreds of U. S. DX-chasers and certificate 
hunters are indebted to 5N2JKO, Dr. Michael 
Dransfield, of Samaru, Nigeria, and if you need 
proof, just check the foreign section of your 
call book. Obviously, every station in a country 
with scarcely more than a dozen active hams 
is vital; but, needless to say, one station who 
handles not only the QSL Bureau but issues 
the 5N2 Award is particularly priceless! Such 
a ham is 5N2JKO. 

Mike became a ham thanks to a case of BCI! 

“One night in 1947 while I was listening to 
the BBC at home in England, I heard G2KU 
working a PY,” Mike said. “I didn’t know any¬ 
thing about amateur radio, but I copied the 
PY’s address and wrote him a letter. Later, he 
worked another local, G2AXG, who invited me 
to his shack.” 



The QTH of 5N2JKO. His shock is located 
just to the right of the antenna mast at the 
left of the photo. 


That introduction was enough and Mike be¬ 
came G3JKO shortly after graduating from 
Nottingham University with a bachelor’s degree 
in Botany, Zoology, and Chemistry. 

“After getting my Ph.D, and spending two 
years in the British Army as a radio instructor, 
I was off to Sudan where I operated as ST2KO 
with a 10 watt CW transmitter,” Mike recalls. 
“Next came the transfer to Nigeria in 1959 and 
a change to ZD2JKO.” 

In January 1961, all Nigerian call signs were 
changed to the new 5N2 prefix following the 
country’s independence from British Colonial 
rule, and Mike became 5N2JKO. 


As a cotton pathologist in charge of control¬ 
ling cotton diseases for Nigeria, Mike is on the 
air more between November and April when 
there are no crops in the ground. He prefers 
AM and uses a single 6146 at about 40 watts, 
an Eddystone 888A receiver, and a Mosley 
TA-33, Jr. beam, keeping W4MCM busy han¬ 
dling his QSL’s. 

“We started the 5N2 Award in September 
1961 to stir up a bit more interest among ama¬ 
teurs here and overseas, too,” he stated. “And 
it was at the request of certificate hunters 
around the world also. So far 108 awards have 
gone to about 35 countries.” 

The award is given to any amateur contact¬ 
ing five Nigerians since January 1, 1961, using 
phone, CW, or both on at least two bands. 
QSL’s aren’t needed, but a check list showing 
call sign, date, time, band, and reports will do 
the job if accompanied by five IRC’s. Short¬ 
wave listeners can get an award by sending five 
QSL cards and the IRC’s to 5N2JKO, Dr. M. 
Dransfield, Regional Research Station, Samaru, 
Zaria, Nigeria. 

Handling the country’s QSL bureau keeps 
Mike in touch with other active amateurs in¬ 
cluding 5N2AMS, Angus, and his XYL, 5N2- 
DMS, who are famous for their DX-peditions. 



Dr. Mike Dransfield, 5N2JKO, shown in his 
laboratory examining some bacteria. He op¬ 
erates more when crops aren't in the ground. 
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Mike is shown with a few of his many QSL 
cords. From Nigeria, his personal score is 
204 countries worked and 173 confirmed on 
both fone and CW with 133 confirmed on 
fone only. 

AM operators are 5N2SMW, 5N2BRG, 5N- 
2RJCX and 5N2JSC. Apt to be found on either 
AM or CW is 5N2RSB, 5N2RDG, 5N2ATU, 
and 5N2FEL. CW specialists are 5N2IJS, 5N- 
2LKZ. and 5N21ND. Answering on SSB are 
5N2EBL, 5X2BCF, and 5N2JAH. VP5JG is 
operating currently as 5N2JRG. 

“Mail takes up to 10 days to reach the more 
distant parts of the Northern Region, and 
telephone service is very primitive,” Mike said, 
“so all of the 5N hams work together as a club 
regardless of vast distances between us. We 
meet twice a week on 40 meters to keep in 
touch.” 



Joseph Beke, one of Mike's assistants, is 
shown at work. Dr. Dransfield is a cotton 
pathologist for the government. 


Planning an extensive trip across Africa in 
December of this year, Mike is looking forward 
to his first Stateside visit in December 1964. By 
the time he arrives, it’s safe to say this enthusi¬ 
astic ham is apt to find a red carpet of ham 
friendship stretching from New York to San 
Francisco. 

. . . K9AMD 


USED EQUIPMENT - 

GUARANTEED A-l CONDITION 

2-VIKING *'500” transmitters (new price $1050) only $495. 
B & W 5100 $179. DX-100 $129. COLLINS 32V-1 $159. 
PIERSON KP-81 $225. VIKING II and vfo $149. G0NSET 
GSB-101 $219. CE 20A & vfo $159. VIKING INVADER ”200” 
$459, ”2000” $895. SX-lOlMklH $239. HQ-170C $249. 

***G0NSET G-66 Rcvr W/12VDC thin pack . $119.*** 

***G0NSET G-77A Xmtr w/ power supply .. $159.*** 

Many others in stock. Write & ask. Top Trade-ins! 
Complete line of Antennas & Ham Parts. 

Distributor for Collins, Hamniarlund, Johnson, 
Hallicrafters, G onset, National, Drake, B & W. 

Equipment above prepaid in Continental U. S. 

MISSION HAM SUPPLIES 

5472 Mission Blvd. Riverside, California 

Phone (area code 714) OV 3-0523 



"CASH FOR YOUR GEAR" 


WE BUY, SELL, 
TRADE. SEND 
FOR FREE LIST 


H&H 



506-510 
KISHWAUKEE ST. 
ROCKFORD, ILL. 


ELECTRONIC SUPPLY , INC . 




NEW! 


GROUND RADIAL 
SYSTEM KITS 

Take the work out of fabricating your 
ontenno ground system 

Hero arc ground radial systems fur getting improved perform¬ 
ance from long-wire, vertical and other "HAM” and "SW L" 
antennas which are operated against ground. These radial sys¬ 
tems will also improve the efficiency of ungrounded antennas 
such as doublets, zepps and directive arrays reducing the losses 
resulting from ground imperfections. Excellent as permanent or 
temporary ("Field Day") installations. Complete, ready to roll 
out radial systems in two sizes to satisfy most "HAM" and 
"SWL" requirements. Uses No, H gauge solid copper radial 
wires electrically and mechanically bonded to central huh. 
Drive pegs are provided for securing radial wire ends. Just 
locate center huh where you want it., roll out the rad i a Is and 
you're In business. Itadials can l»e easily hurled to preserve 
the beauty of your front or bark yard lawn. Full Instructions 
in kit. Send for free antenna ground system fact sheet. 

1,000 FOOT KIT <10-60'. 8-33', 8-17' UADIALS) ... $24.95 

2.000 FOOT KIT <2o-6l)\ 16-33', 10-17* R A DIALS) $42.95 

Send only $5.00 (cash, ek.. M. O,) and pay balance COD plus 
express or postage charges on arrival or send full price for 
prepaid delivery. 



^.adta/j 


P. O. Box 5496 
Winston-Salem, N. C. 
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What is 


First and foremost he is a person 10 to 75 
years of age who had or has the good sense 
to pick a good hobby. He is, by and large, a 
good citizen, above average in intelligence and 
has a well-rounded knowledge of his hobby. At 
least this is true of the Hams I know or to 
whom I have talked. He has respect for the 
law, having studied government F.C.C. regula¬ 
tions, and values his ticket enough to walk the 
“straight and narrow.” He does not hesitate in 
letting his fellow Hams know, if in his opinion, 
they are “skating on thin ice.” His purpose in 
pursuing his hobby is the advancement of 
Amateur Radio and the comradery enjoyed 
while talking to fellow Hams. 

There is no other hobby I know of which 
offers such a wide variety of interests and 
affords the opportunity to practice any or all 
of them. The potential for good-will all over 
the world is limitless. Here are a few— 

Builders — The builder leans toward the 
introvert type, but he is the backbone of Ham 
Radio. He is constantly trying new circuits, 
improving his transmissions and in the process 
discovers new, more efficient, more compact 
and in a great many cases, cheaper ways to 
build receivers, transmitters, antennas and a 
large variety of test equipment. In the younger 
Hams, in this category, you will find the future 
Electronics Engineers, Technicians, and a good 
supply of trained men for the Armed Forces. 
He is the man his fellow Hams call on to help 
in solving a knotty technical problem. He al¬ 
ways seems to have the time, no matter how 


a Ham? 


Elmer Olson K7GPZ 
5733 North 41 Place 
Phoenix 18, Arizona 


busy he is with his own affairs, to lend a hand. 

Rag Chewers — These are the extroverts 
who will talk for hours on any and all sub¬ 
jects. They come from all walks of life, trades, 
and professions. If you listen, particularly on 
sideband, you can hear most any subject dis¬ 
cussed pro and con and by experts. Do not 
sell the Rag Chewers short. They have dis¬ 
seminated a lot of knowledge down through 
the years. 

Clubbers — These are the organizers, the 
men who delight in getting people together for 
Club meetings, Ham Fests, Field Days, etc. 
They are invaluable in knitting together a group 
of area or community Hams into a solid or¬ 
ganization. Their purpose is to get all the 
Hams together socially and technically and to 
encourage all members in the organization 
to participate in community affairs, civil de¬ 
fense and emergency operation. They are also 
the public relations men for Amateur Radio. 

DXers — This group is always looking for 
that “rare one” on the other side of the globe. 
They have the patience to wait it out and in 
the process learn more about people and ge¬ 
ography than most of us “willy-nilly” DX 
Hams. 

Contesters — Nothing delights this group 
more than running up a big score. To be up 
near the top they must be constantly improving 
their stations and perfecting their operating 
techniques. There is a lot of competition and 
anyone near the top had to earn it. 

Awarders — These boys are out for certifi- 
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cates, WAS, WAC, WAZ—etc. They are also 
in the extrovert class and want to show their 
accomplishments. They are proud of their 
awards and work hard to get them. We all 
have some cracks in the walls of our shacks 
which could be covered by one or more of 
these framed certificates if we made the effort 
to qualify. 

Teachers — Teachers, I guess, are the same 
the country over, dedicated to impart knowl¬ 
edge even when the pay is not so good. Teach¬ 
ers in Ham Radio are no exception, they spend 
hours of their free time teaching Radio Theory 
and Code. Their satisfaction is in taking a 
group of beginners through the Novice Class 
and winding up with a group of competent 
General Class operators. We can all think back 
to someone who encouraged us and carried us 
over the rough spots. 

The Handicapped — Last, but by no means 
least, are the physically handicapped. Some 
are blind or near blind, some are semi-para- 
lvzed and confined to wheel chairs. Some have 
heart conditions, which preclude anything but 
the minimum amount of exertion. These Hams 
keep in touch with the world, gladden the 
hearts of our Service men and missionaries 
abroad by running phone patches to relatives 
in the States. They handle emergency traffic 
and by and large are always on the job. I might 
add, at this point, that there is never a short¬ 
age of able bodied Hams to help them keep 
their equipment in shape, from checking tubes 
to erecting and repairing antennas. 

There are also duties and obligations con¬ 
nected with this business of Ham Radio. 
Loyalty to your local Clubs and National Or¬ 
ganizations, who are trying to protect our in¬ 
terests by alerting us to adverse legislation, is 
one. We are strong enough in numbers to make 
our presence felt if we will take the time to 
write our Congressmen or otherwise make our 
thoughts known. We should pay proper hom¬ 
age and respect to the pioneers who made this 
absorbing hobby possible. Our operating tech¬ 
nique should be such that courtesy and “give 
and take” should take precedence over being 
“technically right.” There is room for all of 
us in all modes, classes and frequencies if we 
will pick our spots and times. The Golden Rule 
will also work in Ham Radio. 

I know I have only touched on a relatively 
few points on “What is a Ham,” but I think 
it gives the general idea. 

Finally, I would like to repeat again, what 
other Hobby makes possible such a variety of 
interests, opportunities for private or public 
service and personal satisfaction? . . . K7GPZ 


y LA MAR ZUctnanicA. Go-. 


K6HYY 

WA6HYU 


COLLINS, HAMMARLUND, MOSLEY, 
SWAN, SIDEBAND ENGINEERING, 
NATIONAL, GONSET 


2163A FULTON AVE,SACRAMENTO, CAL 


IMPROVED VHF—UHF RESULTS 

J Beam Skeleton Slots for 50-144-220-432 Me. 
Tremendous results at moderate costs. 

Specials 

300 to 52 ohm waterproof baluns—S3 connectors 50-54 megacycles 
$10.75; 141-148 megacycles $8.60 
RG3U Name Brand Polyfoam Insulated cable . ft .13 

FOR THE DX BOYS 

G4ZU Minibeams 10-15-20 A low, low . $74.95 

BE PROUD OF YOUR SIGNAL 
GAIN, Inc., Dept. 73-4, 1209 West 74, 
_Chicago 36 — Ph.: 874 2610_ 


ARROW ELECTRONICS 

703S Laurel Canyon Blvd., North Hollywood, 

Calif. 

Phone (213) 765-7040 
Largest Ham Department in the Valley 
NATIONAL - HALLICRAFTERS - GONSET - JOHN¬ 
SON - POLYCOMM - MONARCH - and others 

Up to 20% off on demonstrators 

Complete line of tubes, components, & tools for 
Amateur, CB, TV, Stereo & Hi-Fi 

Other Stores at; 

4736 W. Century Blvd., Inglewood (213) OR 8-5406 
2713 S. Main St., Santo Ana (714) Kl 5-0405 
2650 E. Colorado Blvd., Posodeno (213) MU 1-4138 


LOOK! SAVE >100 

off regular price of brand new 

HAMMARLUND HQ-170 

Hurry! Only 80 sets HAM BAND 

AM-CW-SSB 
RECEIVER 

Covers 160, 80, 40, 
20, 15, 10—PLUS 
6 Meters, too! 

Trades Welcomed! 

Reg. $359.00 
Our Special Price 


only 10% DOWN 
3 Years to Pay 

Here's oil you pay after 10% Down Payment of $25.90: 

CASH I Year 2 Yrs. 3 Yrs. 

PRICE Mo. Pay. Mo. Pay. Mo. Pay. 

$259.00 $21.36 $11.65 $8.41 

AMATEUR ELECTRONIC SUPPLY 

3832 W. Lisbon Ave., Milwaukee 8, Wise. 




I Amateur Electronic Supply Order by Mail 

I 3832 W. Lisbon, Milwaukee 8, Wise. Use COUPON 

J I enclose $... Ship new HO 170 at once. I will pay 

! balance ( ) COO ( ) I Yr. < ) 2 Yrs. ( ) 3 Yrs. 
z (If you have a trade, tell us what It is on separate sheet and 
J enclose with this coupon when you order) 

| Name .........* -.... 


J Address .... 

| City .. . ...... Zone _ State 

I ( ) Rush newest reconditioned gear bulletin 

Lrrr.. 


I 

I 

I 

I 
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Letters 


Dear Wayne: 

WA6DEA has pointed out a glaring error in The In¬ 
stantaneous Dissipateor Tube article of August (page 49). 
Seems as though I forget about the other half of the cycle 
in a half wave rectifier system (A voltage doubler is 
really two half wave systems in series). Assuming the sup¬ 
ply is unloaded, the capacitor will charge up to peak vol¬ 
tage of 1000 volts on the positive half cycle. On the nega¬ 
tive half cycle the secondary voltage will be in series 
aiding polarity thus giving a total of 2000 volts inverse 
peak on the rectifier. So if there is any thought of un¬ 
loading the supply it would be wise to use 5 silicon rec¬ 
tifiers on each side of the voltage doubler circuit. At 
W7CSD I have never allowed the supply to be unloaded 
to the point that 1400 volts is exceeded. This is too high 
for 1200 vip system used. Guess I have just been lucky. 
WA6DEA also suggests the installing of a 500IC resistor 
across each of the rectifiers to insure equal voltage division 
across the series string. Again I have been lucky with my 
3 for $1 silicons and have not lost any via this route. 

. . . Bob Baird W7CSD 


NSD: 

I got sick, sick, sick of the meaningless grid printed on 
the limp plastic of the CRT of my kit ’scope. So I had 


Reyco Multiband Antenna Coils 

Traps for dipoles . . . high strength . . . moisture 
proof guaranteed to handle a full KW. 

Model KW-40 coils will, with a 108 foot antenna, 
provide operation on 10-15-20-40-80, $12.50 set. 

For information on other models write: 

FRED L. REYNOLDS W2V5, 492 Ravenswood Ave., 
Rochester 19, New York 


TRANSFORMER—Pri. 117 V 60 eye. Sec. 740 VCT (5) 
160 ma. 5 V @ 3 A. 6.4 V @ 4 A.$3.50 

TRANSFORMER—Pri. 110 or 220 V 60 eye. Sec. 1050 VCT 
@ 220 ma. 2.6 V @ 12 A. 5.2 V @ 3 A.$4.95 

TRANSFORMER—JEFFERSON HS—Pri. 110 r 220 V 60 
eye. Sec. 1500 VCT @ 200 ma. Tapped at 600 and 150 
V. TWO 6.3 V @ 10 A. TWO 5 V @ 5 A. ... $8.15 

TRANSFORMER—Pri. 115 V 60 eye. Sec. 800 VCT @ 250 
ma. 5 V @ 4 A. 6.5 V @ 7.5 A.$5.00 

SWINCING CHOKE—2.3/5.5 Hy @ 850 ma./lOO ma. 6 
KVA test ...$8.50 

CAPACITOR—500 MFD @ 25 V C-D BR-5002 . .each 50c 

CAPACITOR—250 MFD @ 50 V C-D BR-2505 .45c 

CAPACITOR—4000 MFD @ 50 V .... $1.50 

CAPACITOR—8000 MFD @ 55 WV C-D .. . $2.75 

CAPACITOR—75 MFD @ 50 V Astron Mini-mite ... 35c 

CAPACITOR—24-24 MFD @ 450 V can type . 35c 

CAPACITOR—BUD variable 150 MMFD MC-1857 . . . 75c 

DIODES—1N55B ...30c 

DIOD ES—1 N264 ..... 20c 

V C D HI * C 7701 s * Normandie 
k Iv PI O los Angeles 44, Calif. 

All Orders FOB L. A. — Phone (213) PL 1-0278 


FM FM FM FM FM 


F iXRU 30D !5Qmc $45. 0Q FMTRU 41V 3Q-5Qmc $85 . 
FMTR 30D 30-5Qmc $45.00 5QBR base sta. 30-50mc $85 
FMTRU SOD 150me $65-$100 80Y base sta. 30-50mc $150 

FMTR 80D ?0-50me S65-S100 T44A6AI 45Qmc SlQQ and up 
Also-GE gear $35 and up. Dumont and Link gear available. 

nnrthwptt 616C t ron i cs 

I I Ul III if w J I Box 7, Chesterton, Indiana 


W0KLG whomp me up a plexiglas disc with two inter¬ 
secting lines scored on it. Half way out on each arm is a 
small mark. This disc replaces that irksome grid and since 
the human eye is excellent at interpolation a high degree 
of accuracy is still possible. The ’scope looks 100% neater. 

Bob. K0GKI 


Dear Wayne, 

You might mention the far more popular VIIF-FM 
frequencies of 146.94, 147.3 and 147.5 me along with the 
Video Rangers on 52.525 me. This being a channel two 
area six meters ops frequently get lynched. 

. . . Fritz Hervey W9IIU 


Dear Staff: 

Three days ago a friend let me glance through your 
October issue. There I saw your article, “A Like-New 
Mixed Circuit.” Since my old Super Pro was starting to 
feel its age I figured that this might be just the tonic. 

So, after stuffing the mag. into my coat pocket when 
my friend was occupied with that ZL station he needed, 
I excused myself and hurried home to see if at last this 
might be my solution to that high noise level, low signal 
level, etc. 

Using a war surplus LP-5 signal generator to set an 
“S” signal of 2, I found that I just could pick out the 
signal through the noise. So out came the soldering iron, 
and the rest of the elements. 

The conversion itself took a bit over one hour. Most 
of the time was spent looking for the 4.7K resistor. 

After alignment, the set was tuned on and it was found 
that a full 3 “S'” units was gained. The conversion made 
was for the 12AT7. However, a 12AU7 produced just 
under 2 units and a 12AX7 produced just under 3 units. 

All in all, the time spent was more than justified in that 
the noise level that had bugged me so before was now 
in the background. 

Going a bit further, I pulled the first RF and replaced 
the circuit with a cascode circuit. After alignment, a read¬ 
ing was taken and it was noted that with a 12AT7 in the 
circuit I would pick up only 2 more “S” units. So, I 
I>ulled the second RF tube and replaced it with another 
cascode circuit. After I was able to kill the oscillations 
that kept creeping in and re-re-aligning the front end, I 
had gained another 2 units. Not only that, but the noise 
had retreated to the point of “just barely ! I!” 

Well, I have returned the magazine that I made off 
with, and have had several comments from visitors as to 
the FB way my “OLD WARHORSE” sounds. And now 
I’d like to thank you for printing the article. It sure 
works good. And best of all, it makes an old RCYR 
“LIKE-NEW.” 

... Jim Whitfield K6BHN 



WoDSU and KoKEK are the first members 
of the newly formed Real Rag Chewers Club 
with a six hour QSO. WA2RIN and WA2UOA 
became members with a contact a few hours 
after the WoDSU QSO. WoDSU was also the 
first winner of the Worked Almost All States 
Certificate. W1PYM submitted the first cards 
for the elusive DXDC award. WAoAVG was 
first to join the exclusive Certificate Haters 
Club. 
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New Product 

Epsilon 

has come up with a corker of an idea in 
their new code practice record ... it tells the 
story of Nicola Tesla. I doubt if you could find 
a more interesting or incredible story to tell on 
a record either. Tesla was a fantastic genius, 
though few people know much more about him 
today than that he probably had something to 
do with the Tesla coil, whatever that is. 

Tesla, this man of which few 7 of you have 
heard, probably did more to make the world 
the modern place to live that it is today than 
any other single man in the history of the 
world. He has had more impact on our lives 
than any world leader. Tesla was not just an 
inventor, he was a discoverer of basic princi¬ 
ples. This is April and Tm making it all up, 
eh? Well, this is fact . . . Tesla lived and he 
changed the entire world as a result. 

What, you ask skeptically, did Tesla invent? 
He discovered so many basic principles that it 
beggars the imagination. As a starter he dis¬ 
covered alternating current. He invented the 
ac generator, the ac motor, the transformer, 
the high tension transmission line, the electric 
clock, etc., and had virtually all of the basic 
patents in the field. He gave us every essential 
of modern radio, including the tuned circuit, 
the loudspeaker, remote control and even ra¬ 
dar. He discovered neon and other gaseous 
tube lighting, fluorescent lighting and even 
some lighting methods beyond those we now 7 
have today. He planned and started construc¬ 
tion on the first true broadcasting station, sev¬ 
eral years before engineers even admitted that 
it would be possible for voice to be broadcast. 

It was Tesla who conceived the three phase 
system as w 7 ell as single phase system. It was 
he who established sixty cycles as our pow 7 er 
standard. Who thought of putting transformers 
in oil? Tesla. In 1890 Tesla demonstrated the 
first diathermy machine. He discovered “X” 
rays and described them quite accurately 13 
years before their official “discovery.” He 
developed the first radio tube in 1890 and de¬ 
scribed his proposed broadcasting system in 
1893. When you consider that Marconi started 
studying electricity in 1895 this is perhaps in 
better perspective' 

Tesla came up with many more incredible 
discoveries . . . some day V 11 have to write an 
article all about him. You’ll find this Epsilon 
record not only a great help in learning the 
code, but of great interest for its content. 

. . . W2NSD/1 



FREQUENCY-METER BARGAINS 


Navy LM, .125-20 me w/matching book, xtl, 

schematic, instruct., 100% grtd . 

AC Pwr for LM: Modify new EAO, w/LM 

diodes, instructions we furnish . ... . 

BC-22J: Less modulation, 100% OK grtd ... 
TS-173 w/AC pwr sply, 90-450 me, .005% ... 

TS-174, 20-280 me, .01% ........ 

TS-186, 0.1 -10 KMC, .01%, xtl calib ... 


$57.50 

plug, silicon 
..., $ 9.95 

.$ 57.50 

.... $150.00 
.. ... .$150.00 
.... $295.00 


ARC-3 and ART-I3A TECH MANUALS! 


Handbooks mainten., oper., theory, 
dwgs, etc. Either book postpaid . ... 


sehem - $ 10.00 


2-METER RECEIVER & 2/6/10 METER XMTR 



SC B-522 revr, xmtr, rack & 
case, exc. cond. 19 tubes in¬ 
clude 832A's. 100-156 me AM. 

Satisfaction grtd. Sold at less 
than the tube cost in surplus. 

Shpg wt 85 lbs. Fob Bremerton, 

0 w r.$14.95 

Add $3.00 for complete technical 
data group including original 
schematics & parts lists, IF, xtl 
formulas, instruct, for AC pwr 
sply, for revr continuous tuning, 
for xmtr 2-meter use, &. for putting xmtr on 6 & 10 meters. 


COMMUNICATIONS RECEIVER BARGAINS 


BC453B: 190-550 kc 6-tubo superhet w/85 kc IF’s, ideal 
as long-wave revr, as tunable IF & as 2nd convert. W/all 
data. CHECKED ELECTRICALLY ^12 95 

Grtd. OK! II lbs. fob Los Angeles .. 

Same, in handsome cabinet w/pwr sply. spkr. C3*T CA 
etc., ready to use, is our QX-535, 19 lbs. 

RBS; Navy's pride 2-20 me 14-tube superhet has voice 
filter for low noise, ear-saving AGC. high sens. & select. 
IF is 1255 kc. Checked, aligned, w/pwr sply. cords, 
tech data, ready to use, fob Charleston, S. C. $69.50 
or Los Angeles .. . ^ ~ 

R-45/ARR-7 brand new, 12-tube superhet .55-43 me in 
6 bands, S-meter, 455 kc IF's, xtl filter, 6 sel. positions, 
etc. Hot and complete, it can be made still better by 
double-converting into the BC-453 or QX-535. Pwr sply 
includes DC for the automatic tuning motor, e|7Q CA 

Fob San Antonio .... ^ 1 * ~ *"•* v 

Time Pay Plan: $17.95 down. II x $16.03 


RADIO RECEIVER AND/OR SPECTRUM 
R-54/APR-4 revr Is the 11-tube 30 me IF 


STUDIES 

revr Is the 11-tube 30 me IF etc. for the 
plug-in tuning units; has S-meter, 60 cy pwr sply. Pan. 
Video & Audio outputs. AM. Checked, aligned, with heads 
for 38-1000 me, pwr plug & Handbook, $164.00 


fob 


Los Angeles . 
(Add $30.00 


for 60 cy AM/FM instead of AM.) 


SILICONS LESS THAN 13c! 

Rectifier Package; 50 top-hats & 50 
stud-mts. PIV's range from 50-600, 
currents 0.3-1.8 A dc. Rejected for 
Astronauts, unmarked, but large per¬ 
centage OK for Earth People. You 
grade them with Instructions we in¬ 
clude, Guarantee: Grade them within 
10 days; if you don't get enough value 
to delight you, return for refund. Be 
smart, do your own grading! 

100 Diodes, <£1 J QC 

POSTPAID ... + 



60 CY AC FROM 12 V DC .&. VICE VERSA! 

Combination transistorized Inverter &. 12 v battery charger. 
Ideal for Boats, Camping, Field Trips, Autos. Plugs into 
115 v 60 cy to charge battery at 8 amp rate, tapers to 2 
amps. Switch to Inverter and the I2v battery supplies 115 
v 60 cy (sq wave) for lights, TV, radio, electric drills, 
etc., anything at all except capacitor-start motors. Thou¬ 
sands sold at double these prices to Automotive trade. 
This is new material, guaranteed OK, factory over-run, 
with Instruction Booklet. 

250 W 2.3 amp Int., 200 W 1.8 amp continuous. CC7 50 

15 lbs. net fob Los Angeles ..... 

500 W 4.0 amp int., 300 W 2.5 amp eont. Metered. Starts 
dead cars from 115 v line! $137 50 

55 lbs. .. 

(Intermittent use means IS minutes total in any I hour.) 


Write stating your specific needs in lab- 
type test equipment: Scopes, Signal Gen¬ 
erators, freq. meters, etc., etc. 

R. E. GOODHEART CO., INC. 

Box 1220-GC BEVERLY HILLS, CALIF. 
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Heath 6M 
SSB Transmitter 


Kent Mitchell W3WT0 


Almost every metropolitan area of the 
United States has experienced a boom in 6 
meter activity during recent years . . . due in 
no small respect to Heath’s introduction of 
their now famous 5 watt power house, the 
“Sixer.” Then too, and especially during band 
openings, quite a few of the boys may be 
heard modulating a Heath 120 watt “Seneca.” 
Indeed, our most popular VHF band might 
sound altogether different without Heathkits, 
Now however, 6 meters is going to sound dif¬ 
ferent with Heathkits . . . namely the HX-30. 
This new SSB transmitter is going to become 
as popular as sliced bread! 

A complete, self-contained unit (not a 
“transverter”), the HX-30 offers a frequency 
coverage of 50.0 to 54.0 megacycles in four, 
1 megacycle steps, an ultrastable fine tuning 
VFO, and excellent on-the-air audio character¬ 
istics with unwanted sideband suppression on 
the order of 40 db. Carrier suppression is 50 
db below maximum rf output. 

Providing 10 watts peak envelope power 
output SSB, 10 watts of CW, and 2.5 watts 
with AM, the rig may be used as an exciter for 
a linear amplifier (such as Heath’s HA-20, to 
be featured in a later article), or run “bare¬ 
foot” with excellent results. 

The single sideband signal is generated in 
this transmitter by the phasing method. Be¬ 


ginning right at the mike input, let’s follow 
the audio through the rig until it emerges from 
the antenna coax jack as a single sideband rf 
signal. The heart of the rig is the balanced 
modulator shown in Fig. 2. A speech amplifier 
not only boosts the mike input, but attenuates 
the audio frequencies below 300 cps and above 
3000 cps, which experience has shown to be 
the only really necessary range for good voice 
intelligibility. The audio is now split into two 
equal, but 90 degree out of phase signals by 
an audio phase shift network. Amplified by 
V3A and V3B, these voltages are applied to 
the grids of balanced modulators V4 and V5, 
An rf carrier is generated at 11.5 me by a 
crystal controlled oscillator V2B and also ap¬ 
plied to the grids of the balanced modulators 
after it too has been split into two 90 degree 
out of phase signals. So now, at the grids of 
V4 and V5 we have two separate carriers be¬ 
ing combined with modulation. Here is where 
we eliminate the carrier and produce the de¬ 
sired single sideband signal. Both balanced 
modulators, consisting of two triodes each, 
V4A, V4B and V5A, V5B, each have their 
grids connected in parallel for rf, and in push- 
pull for audio through. The plates of each 
balanced modulator are connected in push-pull 
through a common tank circuit and are 180 
degrees out of phase with each other. The 
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FIGURE I 

HX‘30 block diagram 
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SURPLUS FROM SPACE 


HEWLETT-PACKARD 
400 D VTVM's 

New.$135 


Read-N-Save 

PI 258 double female connector 

DB Meters 31 / 2 " rd—10 to -f 6db Imw @ 600 

Sperti Vacuum Switches for ART-13, etc. ... 

Velvet Verniers w/large knob . 

600 Ohm 300 Watt Non-inductive Resistors 

WE-255A Polar Relays for TTP . 

Sockets for use with above relay. 

Ohmite Z 28 rf Chokes 

Ohmite Z 144 rf Chokes . 

Leach Relay #1351 110 vac spst. 

PL-259 or SO-239 coax conn . 


$.70 
ohms $275 
NEW $1.00 


NEW 


NEW 


1.00 
$2.50 
$4.50 
$2.50 
3/1.00 
4/1.00 
2.00 
3/1.00 


NEW SURPLUS TUBES GUARANTEED 


2C39A 

3CX100A5 

6161 

829B 

4-65A . . 


$7.50 

$10.00 

$35.00 

$8.50 

$7.50 


8005 . 
4-250A 
5881 . 
4-125A 


$14.00 

$21.00 

$1.50 

$20.00 


250TH 

4X250F 

807 

6AN5 


$18.50 

$25.00 

$ 1.00 

$1.25 


We buy & sell large quantities of Military and Com¬ 
mercial Test Equipment. AN/GRC, PRC. TRC and test 
equipment TS and AN/UPM or URM. What have you 
for sale or trade? 


T1S ARC-5 Xmtr, 2.1-3 me BRAND NEW 
original sealed cartons . . $9.95 


6146 Tubes, new 
Tested and Guaranteed 


$2.25 ea, 2 $4.00 


RG-11A/TJ Coax Cable (72 ohm) 
100 ft roll w PL-259 ea end 


$7.50 


Berkeley Model 3500C Universal 100 kc 

counter & timer Lab tested-—perfect $425.00 


BC-463A Transmitter and AM Modulators 
converts to 6 mtrs. uses 815 final 2 ea 
6L6 Modulators—new w/ tubes . , .. 


$19.50 


Coax Relays SP3T 28vdc 

General Communications 3N120RC or 

Thompson Products 10566. New 


$17.95 


T-l79/ART-26 Transmitters 300-600mc, 35w 
Brand new w/tubes, for ham TV . $59.50 


WE-416B Tubes 
Tested and Guaranteed 


$12.95 


-MONEY BACK GUARANTEE ON 

ANYTHING WE SELL- 

ALL SHIPMENTS F.O.B. BRONX, N. Y. 

SPACE ELECTRONICS CO. 

218 West Tremont Ave., Bronx 53, N, Y. 
TRemont 8-5222 


product of all these phase relationships re¬ 
sults in the carrier being balanced out and four 
sidebands containing the audio, with two in- 
phase sidebands combining and two out of 
phase sidebands canceling . . . leaving only 
a single sideband signal. A more detailed ex¬ 
planation of how this phasing occurs may be 
found in several good texts available, such as 
the Single Sideband Communications Hand¬ 
book, Howard W. Sams and Co., Inc. ($6.95 
from Radio Bookshop). Two CARRIER BAL¬ 
ANCE controls on the front panel of the HX- 
30 are pots in the cathode circuits of the bal¬ 
anced modulators and enable their output volt¬ 
ages to be adjusted for equal amplitude. 

Transition from upper sideband to lower 
sideband, and vice versa, is performed simply 
by reversing the phase of the audio signals on 
the grids of the balanced modulators. Placing 
the MODE switch to the AM position removes 
the audio from the grids of V5, unbalances 
V4A and V4B, thereby reinserting the carrier 
in the output at T4 and combining it with two 
out of phase sidebands . . . or in other words, 
giving us a conventional AM signal. The CW 
mode is produced in a likewise manner, with 
the exception of removal of audio from both 
the balanced modulators. 

So, we now have a SSB rf signal at 11.5 
me, a long way from 6 meters, but from here 


LAFAYETTE RADIO ELECTRONICS 
ASSOCIATE STORE 

6306 Beach Blvd., Buena Park, Calif. 

See the new Lafayette and Hallicrofters Transceivers! 

Plus Hammarlund, Hy Cain, Cesco and others 
Phone (714) 522-1193 73 de George Davis W6SJ 


TONS OF AMATEUR EQUIPMENT IN STOCK 

WlESiriEM IRamdiio 

SAN DIEGO 

1331 India Street BE 9-0361 

MON-FRt 8:30 to 8:00 SAT 8:30 f* 5:00 


NUVISTORS repeat of sell-out. New Shipment. 

BRAND NEW. RCA bulk packed 

6CW4 or 6DS4, choice, postpaid, 3 for . $5-25 

Close out, 2CW4, postpaid, 3 for ...... $4.25 

Sockets for any above, with order, 3 for . .50 

TUBES 

For following, please add sufficient to cover postage 
b insurance. For Illinois delivery edd 4% to cover 
sales tax, 

1625* tubes, _ SYLVAN IA 15 Lbs. L or N. IL 0 Lbs,) 
minimum mail o~der 12 tubes for $2.00 

6DQ5 $1.75; 6DQ6B $1.00; 1616* $1.00; 6146 $3.00; 
807 $1.00; 3B28 $3.25; 5AW4 $.79; 5R4CY $.89 
* BRAND NEW, others "pull-outs" from new sets. 
All are fully guaranteed. No seconds or rejects. 

GOODIE SHEET free with every order 
SAVE YOUR LOOT! I'll have a wagon Led of 
COODIES at the Montgomery, Ala. hamfair Sunday, 

Apf BC ELECTRONICS 

2333 S. MICHIGAN AVE. 

CHICAGO 16, ILL. CAIumet 5-2235 
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Fig. 2 


on out the rest is easy. The 11.5 me signal is 
coupled to the pentode section of a 6U8 tube 
operating as a mixer, where it is heterodyned 
with the output of a crystal controlled oscil¬ 
lator, the triode section of the 6U8. When the 
oscillator crystal frequency is 30.5 me, the out¬ 
put of the mixer is 42 me. When this 42 me 
signal is heterodyned in the second mixer, a 
6CB6 (V7), with the output from the VFO or 
an 8 to 9 me crystal, we will have a 6 meter 



Fig. 3 


signal, between 50 and 51 me. Other 1 me 
segments of the band may be covered by 
changing the first oscillator crystal to the ap¬ 
propriate frequency. A 31.5 crystal will cover 
51 to 52 me, a 32.5 me crystal will cover 52 
to 53 me, and a 33.5 crystal will provide an 
output between 53 and 54 me. Output of the 
second mixer is coupled to a 6AK6 driver am¬ 
plifier (V8) and then to the 6360 final am¬ 
plifier, operating as a push-pull Class AB1 am¬ 
plifier. Link coupling is employed from the 
final to the rf output jack. 

Assembly of the IIX-30 is a pleasant and 
satisfying task, easily accomplished within the 
30 hours mentioned in the Heath ads. Actual¬ 
ly, I required 29 hours, in spite of the fact that 
I was taking notes and photographs as con¬ 
struction progressed, having this article in 


mind. Rapid assembly is made possible by the 
use of four heavy duty etched circuit boards 
and three precut and laced wiring harnesses. 
Obviously, a great deal of forethought and 
planning went into this transmitter, both 



Fig. 4 


mechanically and electrically. To cite one ex¬ 
ample, the tubes and circuit components are 
located on opposite sides of the etched circuit 
boards. When the boards are mounted, the 
tubes protrude upward through the chassis, 
thereby isolating the components from tube 
heat. Another example along the same lines 
is the complete isolation of the VFO tank 
circuit from other circuits. Fig. 3 shows the 
interior of the VFO tank compartment, prior 
to its complete shielding. On the right is the 
VFO frequency capacitor, to the left are a 
bandspread trimmer and a temperature com¬ 
pensating capacitor. Fig. 4 is a close-up of the 
VFO circuit board. Note the two crystal 
sockets which are for optional crystal control, 
utilizing the triode section of the 6CH8 VFO 
as a Colpitts oscillator. Figure 5 shows the 
completed VFO assembly. The large fine 
toothed gear visible in the background is a 
portion of the VFO gear drive assembly. Pro¬ 
viding exceptionally smooth VFO tuning, the 
helical gears give a ratio of approximately 45 
kc per turn of the spinner knob. Nine inches 
on the slide rule type dial equals only one 
megacycle of the 6 meter band! Compare that 
to your present 6 meter VFO or receiver dial. 

Alignment of the completed kit is simple 
and requires a minimum of time and effort. An 
unusual feature is the use of test point jacks 
and a test probe connected to the front panel 
meter for alignment. The meter is then nor¬ 
mally used as a rf power output indicator and 
to null out the carrier. The initial adjustment 
of the audio phase and amplitude controls re¬ 
quire an oscilloscope for optimum suppression 
of the unwanted sideband, but once set need 
no further attention. 

Other features of the HX-30 well worth 
mentioning include complete shielding of the 
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$3.00 

6.00 


See p. 44, 
Feb., '62 
PP 73 


100 kc Crystal Osc. Unit complete with 
crystal & oven thermostatically con¬ 
trolled. .00015% accuracy or better. 
Unit # 1 (Z2001 ) of SRT14 transmitter 
(see article "A Precision Freq. Stand¬ 
ard" Feb. 63, 73 page 88) 

BRAND NEW in original boxes — 
schematic included 


Unit 1 with tubes (2-5814, 

1-5654) . $24.75 pp 

Unit 1 less tubes. 22.75 pp 

OTHER SPE 

Unit 8 (SRT14) . $6.00 pp Unit 1 1A (SRT14) 

Unit 9 (SRT14) ..._ 6.00 pp Unit 11B (SRT14) 


15 me if cans-quality-current aircraft type—New set of 4 . 3.50 PP 

Collins 455 kc if—with three selectivity positions 12, 4 # Skc) New .. .. 1.65 ea. 

ARCS'Command receivers—guaranteed operating cond., fair phys. cond. 6-9.1 me ..... . 11.50 

R4A/ARR2 receiver—New .... .... 4.50 pp 

Alignment tool kit—9 piece—New. 1.25 pp 

Collins 20 watt modulation transformers CTCS type) New .. .. 2.35 ea. pp 


Chetk or money order with order, please 

RITCO ELECTRONICS BOX 156, ANNANDALE, VA. 


final tank assembly, copper plated cabinet in¬ 
terior, built in VOX and anti-trip circuitry, 
and grid block keying along with a key click 
filter for clean CW signals. Although the rig 
was basically designed for SSB operation, it 
will produce good signals with other modes of 
transmission ... no skimping was done here. 
Also, all Heathkits now include a sufficient 
supply of multi-core solder at no extra cost. 
Another pleasant surprise was the inclusion of 
five free log books and a fine simulated leather 
vinyl cover. 

On the air tests resulted in reports of ex- 



Fig. 5 


cellent audio quality, no trace of carrier and 
very good suppression of the unwanted side¬ 
band. Several QSO’s were made with stations 
75 miles over the Blue Ridge mountains, quite 
a haul for only 10 watts on 6 meter ground 
wave, and a feat that is hard to duplicate with 
a lot more watts of AM from this QTH. Need¬ 
less to say, sideband really gets through. 

Even as I was testing my own HX-30, I 
heard several other local stations using them 
on the band. Haven’t you ordered your HX-30 
yet? See you on 6 meter sideband! 

. . . W3WTO 

SPECIFICATIONS 

Frequency Coverage—50.0 to 54.0 megacycles in four, 
I megacycle segments. VFO or crystal control. 
Emission—SSB, selectable upper or lower sideband. AM 
(inserted carrier with low level, amplitude modula¬ 
tion), 

RF Power Output—SSB (P.E.P.) 10 watts 
AM 2.5 watts 
CW 10 watts 

Carrier Suppression—50db or more below maximum output. 
Unwanted Sideband Suppression—40db or more below 
maximum output at 1000 cps input. 

Distortion Products—30dh or more below maximum output 
at 1000 cps input. 

Hum and Noise—40db or more below maximum output. 
Output Impedance—-50 to 75 ohms, unbalanced. 

Crystals—11.5 Carrier oscillator (furnished) 30.5 First 
heterodyne oscillator (furnished), providing opera¬ 
tion between 50.0 to 51.0 me. Crystals for higher 
band operation are not supplied. 

Audio Frequency Response-—300 to 3000 cps. 

Keying—Grid block keying with key click filter. 

VFO Tuning Knob Ratio—-Approximately 45 kc per turn. 
Power Requirements—117 VAC 60 cps 95 w r atts. 
Dimensions—1wide, 10|4 W high, 10" deep. 

Weight—40 pounds. 

Price—$189,95 
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(W2NSD from page 64) 

ten weeks for Life , Changing Times and 
Aquarium. And the difficulty I had with the 
National Observerl I subscribed to it twice 
(poor memory) when it started. First I tried 
to have the two subscriptions made consecu¬ 
tive, then, after I had read the paper for a 
few days and found it a crashing bore, I tried 
to cancel my subscriptions. Fat chance. I gave 
up after about ten letters, none of them nasty, 
and let them send the silly papers until they 
got tired. Newsweek is a lot better. 

Our subscriptions are now being handled on 
a daily basis right from our headquarters and 
complaints, which are almost unknown now, 
are handled immediately. No matter how good 
we are from now on I know III have fellows 
come up to me at conventions years from now 
to tell me that they have never subscribed 
because they heard that we never send sub¬ 
scriptions. I’ll kill ’em. 

loAR vs ARRL 

Letters to the Institute of Amateur Radio 
have divided themselves into several discreet 
groups. There are those from fellows who are 
interested in our present projects of travel 
and aid to Ham-TV, wide-band FM, etc. 
Then we find a group of letters from fellows 
who are suspicious that the IoAR is out to 
get the ARRL, which seems to me to be rather 
silly, at best, in view of the clear statement 
that was made when I first announced the In¬ 
stitute. Then we have letters from fellows who 
suggest functions for the Institute over and 
above those so far outlined. No doubt, as the 
Institute gathers force, there will be services 
that it can render and activities that it can 
foster, but much as the large group of ARRL 
dissidents dislike the idea, I believe that we 
should make it a basic tenent not to overlap 
or duplicate services and functions of the 
ARRL. 

Quite a few letters express the thought that 
amateur radio is not being adequately rep¬ 
resented and that something should be done 
to improve this situation. They suggest that 
the Institute should attempt to represent the 
amateur. Frankly, I am astounded at the ig¬ 
norance of fellows who make such a sug- 

St ravs li> 

K6BX would like to make schedules with 
other hams who suffer from Logorrhea. 
W6RNC please note. 


gestion. Surely by now they must know that 
the Institute cannot represent the amateur. 
Surely they must have absorbed some faint 
notion of the present legal setup in our coun¬ 
try for the changing of our rules and regula¬ 
tions. Is it possible that anyone can, after all 
these years, be unaware that it is the indi¬ 
vidual amateur that has full say on these 
legislative matters and whose responsibility it 
is to communicate his interests to the FCC 
directly? The FCC made it as plain as they 
possibly could that while they would consider 
the comments of all clubs and interested 
groups on any proposed legislation, that the 
decisions on all matters would be made on the 
basis of the arguments submitted by all in¬ 
terested parties. This means just what it im¬ 
plies: the FCC wants to hear directly from the 
amateurs, not from the Institute. The In¬ 
stitute cannot, unless it wants to set up its 
own laws, represent the amateur. 

Since we are all on the air and can talk over 
ideas that we have with an unlimited number 
of fellows in this way, we are all in a good 
position to work out new legislative proposals 
to submit to the FCC. Our magazines are a 
fine sounding board for new proposals too, for 
they make it so everyone can consider the 
new ideas and discuss them on the air. 

It is unfortunate that so few amateurs are 
apparently interested enough in their hobby to 
register their opinions with the FCC on pro¬ 
posed rules. With apathy at its present level 
it is quite possible for a handful of fellows to 
exert a strong influence on the hobby. Someone 
has to speak out for our hobby . . . why 
shouldn’t it be you? We lost our “battle” for 
reciprocal licensing last year just because 
everyone was hoping that someone else would 
do something. The best we managed to stir 
up was a small flutter of letters. Some battle. 

Let’s suppose that you hav e thought things 
over quite a bit and feel that you have some 
good practical ideas for changing the present 
amateur regulations. After talking these ideas 
over on the air and finding that you are not 
out there all alone with your grand plan, your 
next step is to put your ideas down on paper 
and document them with all the facts you 
can. Send this paper and 14 copies to the 
FCC, Amateur Division, Washington 25, D. C. 
The Amateur Division is run by some mighty 
savvy hams and if you are out in left field 
somewhere in your petition they will either 
turn it down or let it die of starvation. If your 
ideas seem to have promise they will probably 
feed the petition into the hopper and it will 

(Turn to poge 118) 
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MESHNA ’S STUPIFICA TIONS 



MODEL 14 TELETYPEWRITER, in¬ 
cludes typing keyboard, printer, cover. 
Sold “as is,” some pull-bars may be 
broken. Otherwise in fair condition. 
... $32.00 

We still have some 11/16 punching 
tape, 40 rolls per carton. Two cartons 
make 100 lbs. . . . save on shipping, 
per carton. $5.00 


TRC-8 RECEIVER, 230-250 me, 
easily modified for 220 or 2 
meters. Written up in *‘CQ” 
May-June 1060. Built in squelch, 
speaker, 115 volt 60 cycle power 
supply. Ours like brand new in 
desk-type trunk. Schematic in¬ 
cluded. Wgt. 100 lbs.$35.00 


. . . ■ . . ' ' 



_.... _ . / , ■ ' . - ‘ 



J^-sTV V»* 

m. ■ * I 


NAVY ARB RECEIVER 195ke—9.05 me. 
Covers 40-75-80-160 meters. Xlnt with all 
tubes.... $32.00 


BC-453 (Q-5’r) 190-550 kc exlrit 


$12.75 


80 METER ARC-5 (3-4 me) transmitter, xlnt . $ 9.50 

BC-458 (5.3-7 me) transmitter, xlnt .. $ 8.50 

ARC-5 MODULATOR MD-7, brand new . $ 8.50 

17 FT. BALLOON, double plastic, wgt 26 lbs, 

aluminized ....... $ 4.50 

RA-62, AC Supply for SCR-522, xlnt . $35.00 

28 volt DC supply 4 amps from 115 volt 60 cycle, unused $12.50 
MAGNETICALLY REGULATED SUPPLY, brand new. 

Output 150 DC 3.4 amps plus 300 volts 3.2 amps. 

Wgt. 100 lbs., 2 rack panels . $50.00 

PHILCO TRANSISTORS, HP OSC/CONV similar to 

SB-100 . 80c ea. t 3/$2.00 

1,000 KC CRYSTALS, HC-6 holder . $ 2.25 

TRANSISTORS, 15 pieces PNP low voltage, OK , 1 5/$1.25 

NATIONAL TRANS. COND. TMK-150, 150-10, 5, 

unused . . . .. . $ 1.50 

220 MC DIPOLE ANTENNA, Brand New w/coax socket $ 3.00 
TECH. MANUALS, fresh as new: any one at $2.50 BC-603, 
BC-659, BC-683, BC-1,000. ARN-6, ARC-27. Take your choice. 
CRYSTALS, HC-6 metal holder. Your choice $1.00 each 37.85, 

38.85, 39.85, 40.85, 41.85, 42.85, 45.85, 46.85, 47.85, 48.85, 

49.85, 50.85, 51.85, 52.85, 53.85, 23.635, 24.544, 25.635, 26.259 


4200 volts CT 300 ma, unused 


me. 

“LM” POWER TRANSFORMER, original issue, 11 
cycle in 

itS-49 TRANSFORMER, 4200 volts CT 300'ma, unus< 
115 V 60 Cycle in. 

IBM WIRED MEMORY PLANE, 4096 bit. 

IBM MEMORY DRUM . 

All material FOB Lynn, Mass, (you pay shipping). 

New catalog #62F, Rush 10c handling charge. 


volt 60 
$ 1.75 


4096 bit. 


$ 15.00 
$ 12.50 
$ 50.00 


JOHN MESHNA JR. 

19 ALLERT0N ST., LYNN, MASS, phone 617-595-2275 


NICKEL CADMIUM BATTERY, the lifetime 
battery 1.2 volts 4 amp hr. charge & discharge 
indefinitely. No known life termination. Xlnt 
charged, ready for use. $2.00 



REMOTE CONTROL, brand new, consists 
of tel. dial, selsyn indicators, switches, 
pots, lights, housed in gray aluminum 
case. Gov't cost $150.00. Experimenters 
delight. Wgt. 29 lbs. $6.00 


* '< t , y '■ 
.1 








BC-733 RADIO RECEIVER, converts to 
regular PM receiver, converts to 6 meter 
and 2 meter receiver. With all tubes, 
xlnt. $7,00 


PHILCO LINE TERMI¬ 
NATION & signalling 
unit, standard rack mount, 
contains hybrid coil, re¬ 
lays (4) transformers (115 
V 60 c) trans “T” pad, 
rec “T“ pad, 3.5 kc osc 
sect, tubes, etc. Imp. 600 
ohms. Good for fone patch, 
signalling on line, etc. 
Gov't cost $421.00 and 
brand new in gov't pack¬ 
age. Shipping wgt. 33 lbs. 
Late style eqpmt. $12.50 


DUAL MICRO-AMMETER (150 microamps), 
used for conversion to teletype freq. shift and 
tuning indicator. We include conv. sheet. 

Xlnt used ...$2.00 brand new cond. .. $2.75 






IT ADDS UP 

Let's sit down and discuss this matter of subscribing calmly and unemotionally. The fact that 
we are almost insane on the subject of your subscribing should have no bearing on the matter. 
What matters to you, primarily, is that by subscribing you pay less for your magazine (only 25c 
a copy on a three year subscription, a saving of $5.40). You also don't have to fret over pos¬ 
sibly missing one of our special issues which seem to disappear from counters and news¬ 
stands almost overnight. Heh, heh . . . wait'll you see our special June surplus issue. We are 
also preparing special sections on towers, quads, VHF, etc., for future issues. Your subscription 
copy comes to you wrapped in a sturdy wrapper so it won't be dog-eared and beat up. 

Name . Call . 

Address ........ 

City . Zone.State ... 

□ $3.50 One Year □ $6.50 Two Years □ $9.00 Three Years 

□ $40 Life (yours or ours) 

50c each enclosed for the following back issues ... ... 

(Jan. '61 and June '62 out of print) Class license ... 

□ $1.00 enclosed for one year membership in Institute of Amateur Radio. 

73 Peterborough, N. H, 
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J. J. GLASS SPECIAL! 
GONSET AM COMMUNICATOR 



Transmit & Receive. Range 118 to 174 MC. IDEAL 
for Net Control, or fixed or mobile Net Stations & 
Repeaters! 

This compact transceiver, 8" x 12" x 5" (weight 18 
lbs.) was designed for rugged commercial use. Covers 
2 Meters and is easily adaptable to 6. 18 watts RF 
power input. Receiver & Transmitter crystal controlled, 
range 118-174 MC. Receiver is double-conversion super - 
het. Available in 6 OR 12V, specify which desired. 
Self-contained speaker. Push-to-talk hi-impedance mike 
input. Built-in power supply. NEW (not checked), 
but less tubes and microphone . . . $67.50 each, or 
will swap for . . . ? 

NOTE: We have just designed a tunable two meter 
conversion diagram for the Gonset G-150 which will 
be included free with each purchase of this unit. These 
sets are also available complete with tubes and mikes 
completely checked . . . $129.50 FOB Los Angeles. 
WE BUY military radio gear & test equipment, GRC, 
PRC, TS, etc. Will swap or buy for cash. 

Send for new Catalog! J. J. GLASS CO. 

1624 S. Main St., Los Angeles 15, Calif. 

Phone (213) Ri 9-1179 

Fridays 'til 9 Drop in or write! 


MOBILE HAMS! T.V. SERVICE MEN! 
Prevent theft of your equipment with o 

MELCO ALARM SYSTEM 

Complete kit to pro¬ 
tect all doors; hood 
& baggage compart¬ 
ment, with a powerful 
12 volt siren, pick- 
proof lock switch & 
two keys, six switches, 
50 feet wire, assorted 
hardware, window 
sticker & installation 
instructions. 

ALL BRAND 

NEW ...... $34.95 

BC-221 FREQUENCY METER with original calibration 
book & crystal. Excellent Condition $69.50 

VHF SIGNAL GENERATOR 100-156 MC with crystal 
oscillator & modulation with schematic. Excellent 
Condition ..... $ 9.95 

SEND MONEY ORDER OR CHECK WITH ORDER 
Write Dept. 734 for Bulletin #38 “LOADS OF BARGAINS” 

R. W. ELECTRONICS, INC. 

2430 SO. MICHIGAN AVENUE CHICAGO 1G, ILLINOIS 

Phone: CAtumet 5-1281 




CALL-LETTER SIGNS 

qKDER your call in neat 
2-inch die cut letters 
with finished base. Just 
right for the shack. You 
assemble—Letters: 3/32" 

silver showcard stock. 
Base: Stained select qual¬ 
ity wood. 

Price $1.50 postpaid 
NEW PRODUCTS 
Dept. D, Box 481 
Grand Haven, Mich. 


(W2NSD from page 116) 

get a docket number designation. Once pub¬ 
lished, you can be sure that every amateur 
who doesn't like the idea will be grumbling 
about it and many will file the necessary fifteen 
copies of rebuttal. Supporters will also have to 
send the usual 15 copies. You can also be 
sure that the ARRL will file their comments. 
While the ARRL comments are not supposed 
to carry any more weight than individual 
comments, you can be sure that they will 
be well thought out and, if for no other reason, 
on this basis alone carry much weight in the 
final analysis. 

If not too many good reasons have been 
brought out by interested amateurs and the 
League against your proposal, it is possible 
that the FCC may eventually change the regu¬ 
lations and your brainstorm be put into prac¬ 
tice. This has happened to a lot of fellows 
down through the years. I remember quite 
vividly the violent and long drawn out battle 
that we had over getting RTTY FSK on the 
lower frequencies. Eveiyone seemed to be 
against us, but we finally made it. 

It doesn't seem to me that there is any 
need for the Institute to enter into this busi¬ 
ness of representation of the amateur. The 
ARRL is doing what little representation that 
is possible these days, so why duplicate? 
There are more than enough undone things to 
help our wonderful hobby without attempting 
to duplicate existing functions of the ARRL. 

TV on Two 6r Six 

The Institute has been busy supporting one 
of the smallest of the splinter ham groups, the 
Ham-TV'ers, by submitting a petition to the 
FCC for the allocation of two one megacycle 
television bands in the upper reaches of the 
six and two meter bands. Should the FCC take 
favorable enough action on this petition to 
assign it a docket number we will publish the 
full text of the application. 

Some of the systems for getting a television 
signal on the air are so simple now (see our 
book on Ham-TV by WOKYQ and the bi¬ 
monthly ATV Bulletins) that the major limit¬ 
ing factor holding back the development of fur¬ 
ther experimentation is the restriction put upon 
us to remain on the 420 me band or above. 
Since one megacycle wide TV has been proven 
practical and since the top two megacycles of 
the six and two meter bands are virtually un¬ 
used at present and are not needed to provide 
adequate frequencies for AM, CW, SSB or 
RTTY communications, their use for ama¬ 
teur television would not only facilitate the 
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growth of ham-TV by making it possible for 
the many amateurs who are now active on 
these bands to try this new mode of operation, 
but it would also provide an effective answer 
to those critics of the amateur service who 
point to our present lack of utilization of 
these important frequencies. 

Please note that the Institute is supporting 
this petition in behalf of the ham-TV group 
and not as a representative of the radio ama¬ 
teurs in general, though we did run a question¬ 
naire in 73 which was answered overwhelming¬ 
ly in favor of this petition and thus tended to 
indicate that the readership of 73, at least, 
thought this was a good idea. Until such time 
as all hams are 73 readers and become eloquent 
in their own behalf, I don’t think it will be 
possible for the Institute or 73 to even con¬ 
sider representing amateur radio. 

I note, with some regret, but no surprise, in 
the March issue of QST that the ARRL intends 
to oppose the development of ham-TV, as they 
did RTTY some years back. They fought with 
every strategem they could muster to prevent 
FSK RTTY on the low frequencies. They feel 
that the ARRL slow-scan system should be 
promoted, but that amateurs should not be 
encouraged to try restricted bandwidth tele¬ 
vision since the “techniques to be used would 
be crude copies of commercial practices . . 
This decision by the ARRL was made by the 
Executive Committee. I believe that a simple 
polling of the amateurs who have shown an 
interest in ham-TV will show them, as it 
showed me, that the opening of the six and 
two meter bands to ham-TV is as crucial to 
the development of this phase of our hobby as 
was the opening of the low frequencies to 
ham-RTTY’ers. 


QRM 

The W3PHL article in February evoked sev¬ 
eral angry letters. The gist of the complaint 
was that PHL has been transmitting an unholy 
signal on 40 and 75 and refuses to stop. Un¬ 
fortunately none of the angry complainers had 
anything more technical to contribute than that 
PHL’s signal is too broad. Though I was not 
aware of all the emotion choked up in Fred’s 
little tempest on the low end of 75, I do feel 
that I would be doing great harm to the basic 
principles of freedom which our country cham¬ 
pions if I were to reject articles on the basis of 
the personal popularity or unpopularity of the 
authors. 

Obviously the high power complications of 
the article will run afoul of either FCC inter- 

(Turn page) 
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GONSET special 18 watt AM transceiver. Tunes 
118-174 me (covers two meters and can be adapted 
to 6M), 8" x 12" x 5", 18 lbs. xtal controlled on 
xmt and rec. 12 volts, built in power supply. Like 
New, including tubes .$99.50 

Q-5er Command Rec 190-550 kc, exc .$12.95 

2,1-3 me Command xmtr NEW . $5.95 

3 - 4 me Command xmtr exc. $6.95 

4 - 5.3 me Command xmtr exc $4.95; NEW .. $6.95 
5.3 - 7 me Command xmtr exc $4.95; NEW .. $6.95 

HS-23 hi imp headset; NEW . $4.95 

HS-33 lo imp headset 600 ohms, NEW . $5.95 

RT19/ARC-4 2M transceiver; NEW . $29.95 

12 volt dynamotor for ARC-4 exc ... .... $14.95 

T193/VRC-2 xmtr 6v exc (30-40 me FM) .. $19.95 

R237/VRC-2 revr 6v exc (30-40 me FM).$24.95 

VRC-2 conversion booklet pub by 73 . $1.00 

CIIDDDICCI 20 lbs. misc. parts guar- 

9UKrKI9£« anteed to delight $1.95 

AND BEST OF ALL: WRITE FOR OUR 
48 PAGE CATALOG 

Phone 213-WE 8-3731 

(minimum order $3.50 please) 


COLUMBIA 


ELECTRONICS 


4365 WEST PICO BLV0. LOS ANGLES 19. CALIF. 


SURPLUS BUYS! 

R 28/ARC 5 VHF Receiver 100 to 156 MC $19.95 


ARR 2 Receiver 4.95 

Crystals FT 243-HC6-CR1-FT 241 
Send self addressed envelope for listing. 

SSB RTTY Multimatch transformer .95 

APS 13 420 MC Transceiver with 

conversion data 1.95 

PRS 3 Mine Detector 34.95 

PRS 1 Mine Detector 27.50 

TG34 Code Keyer 24.95 

Tapes 1.50 

EE8 Field Phones 12.95 (used) 

(Field wire 2c running foot) 

SK500 Elmac Socket for 4-1000 5.95 (New) 

BC 906 Freq. Meter 6.95 

Beam Filter 1020 cycle (Navy) 1.95 

RG11U 25 ft. lengths with PL 259 

eac f 1 enc j | «35 

BC 946 Command Receiver 550 to 

1500 KC 24.95 (New) 

BC 433 F Compass Receiver 190 to 

1750 KC 9.95 

SCR 522 Transceiver 19.95 

ARC3 Transmitter & receiver 34.95 

V0M Standard ranges—a real 

buy—a new meter 6.95 

ART 13 Transmitter with tubes 47.50 

0-16 Low Freq. Osc. 7.95 

BC 312 Receiver 69.50 

ID 169C/APN 12 Radar Scope 12.95 

IP 243/ALA Radar Scope 24.95 

TS 34/AP 60 cycle scope 39.95 


Send for Catalog 526 

Arrow Sales-Chicago, Inc. 

2534 S. Michigan Ave., Chicago 16, 111. 
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pretation of current regulations or future clari¬ 
fications of the rules. However the low power 
applications might be important where we 
want the maximum go per watt. 

The publication of the article should prompt 
our more erudite readers to submit articles 
clarifying any inaccuracies and we all will have 
learned something. 

Ham Manufacturer 

On some lower level of awareness I suppose 
I realize that it is ridiculous for me to keep 
thinking about starting a sideline of ham gear. 
You probably know how I feel for most of 
us get the urge every now and then to tiy our 
hand at making some gadget and selling it to 
our fellow hobbyists. I have quite an added ad¬ 
vantage in this for few people are in as close 
touch with a market as I am with ham radio 
through the hundreds of letters (mostly un¬ 
answered, Tm afraid) that come in here daily. 

There probably is a small shred of jealousy 
over the success of CQ’s venture into manu¬ 
facturing with their “Raytronics” Nuvista-Plug 
VHF preamplifiers needling me. I had always 
been held back from serious consideration of 
manufacturing by worries and doubts as to 
the reaction of other manufacturers (these 
are the advertisers, son) in the field. Apparent¬ 
ly, like many other accepted beliefs, this one 
was a little leaky in the applied logic depart¬ 
ment. Well, I may learn slowly, but I do learn. 

Another goader into this field of endeavor is 
the failure of many other ham manufacturers 
to make a go of it. IVe watched quite a few 
sink into oblivion in the last few years, most 
of them quite unnecessarily. 

The insurmountable stumbling block for me 
is picking the name for this enterprise. Several 
come to mind, but how can I make a firm de¬ 
cision when I want to use them all? There is 
Aabco, a fine name for a company because it 
will always be listed first in any advertising 
list. Zzyd company will inevitably be last on 
any list. Then there is the Rosy Prospects 
Company, a name I spotted over in Formosa a 
couple years back while on Operation World 
Wide. Or why not be matter of fact about it 
and have Stuff Manufacturing Company? How 
about Debacle Manufacturing Company, then 
every item we turn out could be stamped “De¬ 
bacle.” Or maybe Caveat Emptor Manufactur¬ 
ing? Or perhaps we should be devious and 
call it the New Hampshire Pickle Works, like 
that Horseshoe company that actually makes 
tools these days. Honey-Bucket Engineering 
might be to the point. Or perhaps Our Gear 


Works. Maybe something more modern, like 
Do, Dad! Manufacturing . . . then every 
product would have Do, Dad! on it. Or Cap¬ 
italistic Swine Manufacturing Company. How 
about the Honest John Division of El Gyppo 
Company? Possibly Carbunkle Labs? Or even 
Festerbestertester Labs, which would be fine 
for answering the phone. 

Many more equally apt names come to 
mind, but apparently I am frozen into im¬ 
mobility by indecision ... or is it perhaps 
that I am so utterly behind on keeping 73, 
the Institute, the European Tour, the 73 
Parts Kits, Radio Bookshop, and dozens of 
other little schemes from collapsing? 

JOB 

It might be a good idea for us to run a little 
help wanted list in 73. Every now and then 
someone calls and wants to know if I can 
recommend anyone for a particular job. Usually 
I can’t. For instance, just the other day a chap 
called who has a rather interesting proposition 
for a ham between 28-45 who has some man¬ 
agement and possibly financial experience. This 
looks like it has good possibilities. If you are 
interested drop me a letter giving your com¬ 
plete history, credit and personal references, 
photo, etc. If the chap is interested he will pay 
your way down to Texas for a personal inter¬ 
view and if you are accepted he will give you 
a contract with provisions for later participa¬ 
tion and salary expansion. He is prepared to 
pay relocation expenses. Actually he has two 
businesses that are about to be started and 
he will be needing two good hams to run them 
for him. It will be a lot of work, but it should 
be worth it. 

While we’ve had more than enough applica¬ 
tions for summer work here at 73, we’re still 
keeping an eye peeled for one or two hams to 
join the staff on a permanent basis. The close¬ 
ness of our work makes personality factors even 
more important than experience, for an eager 
fellow can learn the work and we haven't the 
time to invest in psychotherapy to correct lit¬ 
tle personality faults such as inconsideration, 
laziness, dishonesty, sloppiness, and stupidity. 
The pay is lousy and the work is hard. The 
days are long and the weekends short. But 
we’re going places ... or have you noticed 
that this issue is 128 pages, the largest issue 
we’ve ever published? Many of our staff will 
be going on the European trip this year, new 
members will probably be able to go on future 
trips. 

What is the work? There are so many things 
to do it is hard to even start. Manuscripts have 
to be kept track of and processed. Advertisers 
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have to be coddled. Equipment has to be 
tested. Dishes have to be washed, horses have 
to be fed, cars have to be washed, towers 
have to be erected, envelopes have to be 
stuffed, our offset press has to be run and 
cleaned, books have to be kept, the house has 
to be cleaned, new buildings have to be 
built, typewriters have to be cleaned, stencils 
have to be sorted, wrappers have to be ad¬ 
dressed, things have to be filed, walls have to 
be painted, letters have to be answered, books 
have to be mailed, kits have to be assembled 
and mailed, magazines have to be carried, 
filing cabinets have to be struggled around, 
booklets have to be assembled, the HQ station 
has to be kept active, new antennas have to be 
tested, our parts kits have to be built and 
tested out, and 1000 other things. 

There are reasonable apartments and houses 
in the vicinity, and we have room in the 
HQ building for temporary living while house¬ 
hunting progresses. Warning: if you are not 
used to handling responsibility plus night and 
day work, forget it. 

QUESTIONNAIRE 

Back in February we ran a little quiz. Per¬ 
haps you’ll be interested in the results. Manu¬ 
facturers certainly will be. 

1) 40.5% of the readers answering the ques¬ 
tionnaire indicated that they may be trying 
out six meter sideband this year. I was a little 
worried about all those companies going into 
the manufacture of sideband gear for six, but 
obviously I needn’t. 

2) 29.2% felt it likely that they would be go¬ 
ing sideband mobile this year. Manufacturers 
please note: based upon the present circula¬ 
tion of 73 this would indicate that our readers 
will be buying over 22,000 sideband mobile 
rigs. This should keep everyone in business. 

3) 12% indicated that they might go on our 
flight. Since we can only possibly handle two 
tenths of one percent of our readers on the trip 
I hope that there is a decided bias in this figure. 

4) 75% wanted more emphasis on VHF. OK 
fellows, write more VHF articles. We’ll print 
’em. 

5) 38% felt it likely that they would buy a 
tower this year. Do you have any idea how 
many towers that is? Good grief. Our special 
tower feature section in May should be of con¬ 
siderable interest. 

6) 82.4% have purchased some surplus during 
the last year. We’ll have to run a special surplus 
issue this summer. No wonder 73 has more 
surplus advertising than any other magazine. 

. . . Wayne 


Coax Adapter, PL-259 to type ‘N’ recept. UG-146/U, 

new . . $1.50 delivered 

808 Tube . 65c, 3 for $1.50 delivered 

5 vac @ 25 amp 5KVW. 11KVT, UTC CG-121, 11 

lbs. FOB L.A .$8.50 

24 VDC Supply Transformer, 117/60/1 pri., 31,32,35 

6 36.7 vac sec. @ 6 amps. New thermador. 

$8.50 delivered 

24 vac 10 amps Transformer 115/60/1 pri. 

$7.25 delivered 

Variac Brushes, 5-7.5 amp, round. 

35, 3 for $1.00 delivered 

JUST A FEW LEFT of the Blank Calibration Books for 
the BC-221 .$2.59 delivered 

AT LEAST A TON-TON OF TRANSFORMERS 
WHITE YOUR NEEDS 


0MPANY 

SATISFACTION GUARANTEED 

1147 Venice Blvd., Los Angeles 15, Calif. 


SURPLUS SPECIALS 



Monitor sub-unit for freq-shift 
converter CV-89A / URA-8A, 
with 2BP1 CRT, 1Z2, 12AX7, 
5 controls, tube shield, etc. 
41 / 2 “ x 5" x 12". Shpg. Wt. 


7 lbs. Schematic inch 


$6.95 


.jmm 

■X-* . . . 


Pi-network Loading Capacitor, 5 sections, each 20-400 

mmf. 2000mmf. total. %" shaft. 4 lbs. $2.00 

Power Transformer. 350-0-350 v. 135 ma dc, 5v 3A, 
6.3v 3.6A. 3" x 4" x 31 / 2 “. uncased. 7 lbs. ...... $1.95 

Our catalog is finally in print. Send for your copy. 
Please add postage with your order. 

JEFF-TRO 

4791 Memphis Ave. Dept. 7 


ICS 

Cleveland 9, Ohio 


FREE Catalog 

^ OF THE WORLD'S FINEST 

ELECTRONIC GOV'T 
&. SURPLUS BARGAINS 


HUNDREDS OF TOP OUALITY 
ITEMS — Receivers, Transmitters, 
Microphones, Inverters, Power Sup¬ 
plies, Meters, Phones. Antennas, In¬ 
dicators, Filters. Transformers, Am¬ 
plifiers, Headsets. Converters. Control 
Boxes, Dynaiuotors, Test Kuuipment, 
Motors, Blowers. Cable, Keyers. 
Chokes, Handsets, Switches, etc*, etc. 
Send for Free Catalog—Dept. 73. 


FAIR RADIO SALES 

2133 ELIDA RD. • Box 1105 • LIMA, OHIO 



Q) DOW RADIO 

& (Uecbuwuoi 

1759 E. Colorado Blvd.---PASADENA—Mu 1-6683 

222 West Main St.-SANTA MARIA-WA 2-1765 

5857 Hollister Ave..—GOLETA.WO 7-3401 

1505 S. Qxnard Blvd..OXNARD-HU 6-6353 


CONVERTER SALE 


6 meter converter $8.00 postpaid. Complete with 3 high fre¬ 
quency transistors and 40.4 me. crystal for output in broadcast 
band or 30 me. crystal for output in 14-18 me. band. Low 
noise and better than 1 microvolt sensitivity. Operates on 6-12 
V D.C. 

Limited quantity—send your order today . 

VANGUARD ELECTRONIC LABS Dept. H-4 

190-48—99th Ave. Hollis 23, N. Y. 
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SIMPLIFIED MATH 50c 


73 Products 

Peterborough, N. H. 



MICKEY MIKER 
50c 

Complete and exhaustive 

construction project for 
building a precision capacity 

tester. Very thorough. 


IMPEDANCE BRIDGE PRINTS 

$ 1.00 

A complete set of full scale prints (15) of 
all parts of the precision impedance bridge 
which originally appeared in the August 1961 
issue of 73. Comes complete with a reprint of 
the original article. 


NEW RTTY BOOK $2.00 


HAM-RTTY 



SPACE J 


This handbook is written for the beginning 
RTTY op, but due to the profusion of info, 
pictures, circuits, etc., it will be valuable to all 
RTTY ers and those who may RTTY them¬ 
selves. If you don't know what RTTY means 
don't buy it. For $2 what can you lose? It’s 
worth almost that much in paper. 

. . wealth of info ... a great help here in 
this shack . . ” W3AJD 

. . you should be congratulated on a fine job. 
It contains a great amount of the detailed sort 
of information that is useful in establishing 
Civil Defense circuits ... I am suggesting it 
to the people that I work with as recommended 
reading . . ” W6QLB 

“How on earth did you ever get pictures of so 
many different types of RTTY equipment? This 
book was worth its weight many times over 
just for knowing what is what . . WA6EXU 
“Boy, does your new RTTY book make the 
‘other* one look sick. Congratulations . . 
BJK . . . NY. 

“It is ... ah ... ah great pleashah to read a 
book that has been written with such vig- 
gall ... JrJV , . , 

In stock, immediate shipment, send Money. 
ONLY - $2.00. 


iVJ & S i! 




This booklet takes you 
gently by the hand and 
leads you through the 
mysteries of Ohms Law, 
squares, roots, powers, fre¬ 
quency/meters, logs, slide 
rules, etc., and does it by 
an amazingly new method. 


SURPLUS 



TV SCHEMATICS 

$ 1.00 

TV ers who are interested 
in saving a lot of construc¬ 
tion time and still want to 
have elaborate TV gear w ill 
do well to watch those sur¬ 
plus ads and invest in this 
booklet, the only source of 
the diagrams you'll be need¬ 
ing. 


CW $1.00 



Written by an expert. One 
of the best methods for 
learning the code yet de¬ 
vised. Lays in a good foun¬ 
dation for later high speed 
CW ability. CW can be a 
lot of fun if you go about 
learning it the right way. 
This book will be invaluable 
to the beginner and the ham 
who wants to really increase 
his code speed. 


AN/VRC-2 CONVERSION 

$1.00 



OF TH 



AN/VRC-2 

by 

Lloyd Han*oo,W9YCB 


Exhaustively complete 
instructions on convert¬ 
ing the surplus and in¬ 
expensive VRC equip¬ 
ment for six meter wide 
band FM ham net opera¬ 
tion. Get thyself on 
52.525 me and join the 
national wide band FM 
activities. 


HAM-TV $3.00 

This book gives you a 
blow hy blow description of 
how to get on the air on 
TV for under $50. This 
book is the reason that hun¬ 
dreds of hams are now go¬ 
ing on TV. This is not the 
usual theory book, just a 
how-to-do-it manual. 
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SSB TRANSCEIVER $1.00 

Extra large schematic diagram of this terrific 
little transceiver. Published originally in No¬ 
vember 1961 issue of 73. Schematic comes 
complete with extra November issue. 


AMATEUR TELEVISION 
EXPERIMENTER 
$1.00 per year 


The first five issues of this 
invaluable bulletin are now 
in print. Each one is worth 
more than the year’s sub¬ 
scription. Send $2 for com¬ 
plete set from # 1 up 
through #12. Quantity lim¬ 
ited so don’t wait. 



CARE AND FEEDING OF 
HAM CLUBS $1.00 



K9AMD’s interesting book 
on all aspects of forming and 
holding together a ham club. 
This is the result of exhaus¬ 
tive interviews with many 
club officers and will be in¬ 
valuable to every club going. 


COILS 50c 



rnmmmmmmm 




by.: : f :! 


Ki%t m 



Well illustrated basic book 
which describes all of the 
different types of coils to be 
found in radio work. Covers 
theory and practical aspects. 


AN/ARC-2 CONVERSION 

$1.00 
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Complete schematics and 
thorough conversion details 
on this modern transceiver 
which covers 2-9 me (80-40 
meters . . . and 160). This 
unit now sells for $40 to $50 
surplus and is easily con¬ 
verted into a terrific little 
transceiver. 


WORLD GLOBE (plus subscrip¬ 
tion for one year) $16.95 

Every visitor to the 73 HQ shack is taken 
aback by the beautiful world globe next to the 
operating position. We find this invaluable for 
figuring out beam angles and planning world 
tours. It is 18" in diameter, normally sells for 
$19.95 (via CQ), is nearly five feet around 
the equator. Canadians please allow a little 
extra for Diefendollar exchange. 



In the interests of making home construction 
simpler for those readers with anemic junk 
boxes 73 has gathered together the parts re¬ 
quired for building our less complicated proj¬ 
ects. These kits are as complete as we can make 
them, containing good quality parts. Except 
where the chassis or case is integral to a unit 
we do not supply it. We will mention when we 
do supply a case or chassis. We do supply 
tubes, sockets, condensers, resistors, transform¬ 
ers, connectors, etc. The kits are kept in stock 
to the best of our ability, though sometimes 
the distributors who supply us delay us a bit. 
TWO METER THREE NUVISTOR PRE¬ 
AMPLIFIER for perfectionists, complete with 
self-contained power supply. Kit contains nu- 
vistors, sockets, all condensers, resistors, po¬ 
tentiometers, power transformer, rectifier, 
switch, antenna coax connector, etc. See ar¬ 
ticle in March 73 page 8. Everything you need, 
complete with full scale drilling template. 

Kit W9DUT-1 . . $18.50 

PORTABLE RAGCHEWER RECEIVER. Sim¬ 
ple little 40M regen receiver, but it works and 
is a lot of fun to build. Very portable. Kit con¬ 
tains all parts needed. See article in March 73 
page 14. 

Kit K6LJY-2 . $16.50 

PORTABLE RAG CHEWER TRANSMITTER. 
6AU6-2E26 rig for 40M. Nice little 20 watt 
rig, VFO operated. 

Kit K6LJY-1 .$24.50 

QRP TRANSMITTER. One tube (1S4) % watt 
40M rig. Fun to build and really works. See 
article in March 73 page 22. We’ve built a lot 
of ’em here. 

Kit W1MEL-1 .$6.00 
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Radio Book Shop 

Peterborough, N. H. 


OK, how many times a year do you wish that you could look something up and frustrate yourself trying 
to find it in the back issues of ham magazines? ... You need a handbook. The newest and bestest is the 
16th Radio Handbook by Bill Orr W6SAI. This is terrific. It not only provides one of the best known ways 
to smarten up on your theory, but is Jammed full of great construction projects. Look over this list and 
start building up your reference library. 


1—ELECTRONICS & RADIO ENGI¬ 
NEERING —Termcn. One of the most 
complete text books ever printed. 1078 
pages. Theory, but easy on the math. 

$15.50 

5 — ANTENNAS —Kraus (W8JKL The 
most complete book on antennas in 
print, but largely design and theory, 
complete with math. $ 12,00 


II— 16TH EDITION RADIO HAND¬ 
BOOK— by Bill Orr W6SAL This fan¬ 
tastic book is loaded with the most 
understandable theory course now 
available in our hobby plus dozens of 
great construction projects. This is 
the best ham handbook in print by 
a wide margin. Easily worth twice the 
price. $9.50 

13—REFERENCE DATA FOR RADIO 
ENGINEERS. Tables, formulas, graphs. 
You will find this reference book on 
the desk of almost every electronic 
engineer in the country. Published by 
International Telephone and Tele¬ 
graph. $6.00 

16—HAM REGISTER— Lewis (W3VKD). 
Thumbnail sketches of 10,000 of the 
active and well known hams on the air 
today. This is the Who's Who of ham 
radio. Fascinating reading. Only edi¬ 
tion. Now only $2.50 

18—SO YOU WANT TO BE A HAM— 

Hertzberg (W2Dj j). Second edition. 
Good introduction to the hobby. Has 
photos and brief descriptions of almost 
every commercially available transmit¬ 
ter and receiver, plus accessories. Lav¬ 
ishly illustrated and readable.. $2.95 

21— VHF HANDBOOK— Johnson (W6- 
QKIh Types of VHF propagation, VHF 
circuitry, component limitations, an¬ 
tenna design and construction, test 
equipment. Very thorough book and 
one that should be in every VHF shack. 

22— BEAM ANTENNA HANDBOOK— 

Orr IW6SAIK Basics, theory and con¬ 
struction of beams, transmission lines, 
matching devices, and test equipment. 
Almost all ham stations need a beam 
of some sort . . . here is the only 
source of basic info to help you decide 
whai beam to build or buy, to install 
it, how to tune it. $2.70 


23— NOVICE & TECHNICIAN HAND¬ 

BOOK —Stoner (W6TNSI. Sugar coated 
theory: receivers, transmitters, power 
supplies, antennas; simple construction 
of a complete station, converting sur¬ 
plus equipment. How to get a ham 
license and build o station, $2.85 

24— BETTER SHORT WAVE RECEP¬ 

TION —Orr CW6SAU. How to buy a 
receiver, how to tune it, align it; 
building accessories; better antennas; 
QSL's, maps, aurora zones, CW re¬ 
ception, 5S8 reception, etc. Handbook 
for short wave listeners and radio ama¬ 
teurs. $2.85 

26-5-9 SIGNALS— Orr (W6SAIJ. A 

manual of practical detailed data cov¬ 
ering design and construction of 
highly efficient, inexpensive antennas 
for the amateur bands that you can 
build yourself. $1.00 


27— QUAD ANTENNAS— Orr (W6SAI). 
Theory, design, construction,, and oper¬ 
ation of cubical quads. Build-it your¬ 
self info. Feed systems, tuning. $2.85 

28— TELEVISION INTERFERENCE— 

Rand CW1DBMK This is the authorita¬ 
tive book on the subject of getting 
TV I out of your rigs and the neighbors 
sets. $1.75 

32—RCA RADIOTRON DESICNERS 
HANDBOOK —1500 pages of design 
notes on every possible type of cir¬ 
cuit Fabulous. Every design engineer 
needs this one. $7.50 

36— CALL LETTER LICENSE PLATE— 

Regulation size license plate Please 
give your call and the color of letters 
and background. $3.00 

37— 101 WAYS TO USE YOUR HAM 
TEST EQUIPMENT— Middleton. Grid- 
dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise gen¬ 
erators, and reflected power meters are 
covered. Tells how to chase trouble 
out of ham gear. 168 pages. $2.50 

45—CURTA COMPUTER. The world s 
smallest computer. Send for detailed 
information. Makes the slide rule look 
sick. Like a big Monroe computer only 
hand size. $125.00 

48— BASIC ELECTRONICS— Covers sub¬ 
ject completely. Written for use with 
RCA Institute training course. $9.25 

49— ELECTRON IC COMM U NICATIO N 

—Shrader. Huge book aimed at giving 
all information necessary for FCC com¬ 
mercial and amateur licenses. $13.00 

52— HOW TO READ SCHEMATIC DIA¬ 

GRAMS— Marks. Components €r Dia¬ 
grams; electrical, electronic, ac, dc, 
audio, rf, TV. Starts with individual 
circuits and carriers through complete 
equipments. $3.50 

53— BASIC ELECTRONIC TEST PRO¬ 
CEDURES —Turner. This book covers 
just about every possible type of elec¬ 
tronic test equipment and explains in 
detail how to use it for every purpose 
Testing: audio equipment, receivers, 
transmitters, transistors, phofocels, dis¬ 
tortion, tubes, power ... etc. $9.75 

55—TRANSISTOR CIRCUIT HAND¬ 
BOOK —Simple, easy to understand ex¬ 
planation of transistor circuits. Dozens 
of interesting applications. $4.95 

63—GE TRANSISTOR MANUAL— 6th 

edition. This is one of the best buys 
around: 22 chapters, 440 pages, dia¬ 
grams by the gross, data, facts, charts, 
etc. If you don't have this one you 
just aren't up to date. only $2.00 

66— DESICN MANUAL FOR TRANSIS¬ 
TOR CIRCUITS BY CARROLL. Tested 

transistor circuits for design engineers. 
Interesting reading too. $9.50 

67— TRANSISTOR CIRCUIT ANALYSIS 

AND DESIGN by Fitchen. Written pri¬ 
marily as a college text to teach cir¬ 
cuit aesign. $13.00 


68—HANDBOOK OF TRANSISTOR CIR¬ 
CUIT DESICN BY PULLEN— This is a 
handbook which teaches a systematic 
system for transistor circuit design. 
Highly recommended by radio schools. 

$13.00 

74—HANDBOOK OF ELECTRONIC TA¬ 
BLES & FORMULAS —Formulas & laws, 
constants, standards, symbols and 
codes. Math, tables, mi sc data. $2.95 

76—MODERN OSCILLOSCOPES & 
THEIR USES —Ruiter. Second edition. 
Shows what a 'scope is, whet if does 
and how to use it for radio, TV, trans¬ 
mitters, etc. 346 pages. $10.20 

80— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. 1 (second edi¬ 
tion). This book gives circuit dia¬ 
grams, photos of most equipment, and 
rather good and complete conversion 
instructions for the following: BC-221, 
BC-342, BC-312, BC-348, BC-412, 

BC-645, BC-946B, SCR-274N 453A 

series receivers conversion to 10 meter 
receivers, SCR-274N 457A series trans¬ 
mitters (conversion to VFOJSCR-522 
(BC-624 and BC-625 conversion to 2 
meters), TBY to 10 and 6 meters, PE- 
103A, BC-1068A/1161A receiver to 2 
meters, Surplus tube index, cross in¬ 
dex of A/N tubes vs. commercial 
types, TV & FM channels. $3.00 

81— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. II. Original 
and conversion circuit diagrams, plus 
photos of most equipments ana full 
conversion discussion of the following: 
BC-454/ARC-5 receivers to 10 meters, 
AN/APS-13 xmtr/rcvr to 420 me, BC~ 
457/ARC-5 xmtrs to 10 meters Selen¬ 
ium rectifier power units, ARC-5 power 
and to include 10 meters, Coil data- 
simplified VHF, CO-9/TBW, BC-357, 
TA-12B, AN/ART-13 to ac winding 
charts, AVT-112A, AM-26/AIC, LM 
frequency meter, rotators, power chart, 
ARB diagram. $3.00 

82— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. Ill— Original 
and conversion diagrams, plus some 
photo of these: 701 A, AN/APN-1, 
AN/CRC-7, AN/URC-4, CBY-29125, 
500S3, 50141, 5220S, 52232, 52302-09, 
FT-ARA, 8C-442, 453-455, 456-459. 
BC-696, 950, 1066, 1253, 241A for 
xtal filter, MBF < COL-43065 >, MD- 
7/ARC-5, R-9/APN-4, R23-R-23/ 

ARC-5. RAT, RAV. RM-52 (53h Rt- 
19/ARC-4, SCR-274N, 3CR-522, T-15/ 
ARC-5 to' T-23/ARC-5, LM, ART-13. 
BC-312. 342, 348, 191, 375. Schematics 
of APT-5. ASB-5. BC-659, 1335A. 

ARP-2, A PA 10, APT-2. 

88—EUROPE ON $5.00 A DAY— 

Europe can be just os expensive as 
the U. S. unless you know where to 
stay and where to eat. This book h 
the standard reference work for Euro¬ 
pean travelers on a budget. This is the 
latest edition. $1.95 

90—TELEPRINTERS, MODEL 31 A— 

This midget, printer, complete with 
case, measures only 11" x 16" x 12" 
and is light enough to throw in the 
car for portable use. Complete with 
keyboard, ready to operate. $100.00 
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91— DIETZCEN 10" SLIDE RULE— 

This is the slide rule that is recom¬ 
mended in the book, "Simplified Math 
For The Ham Shack." With a little 
practice you'll have Ohm's Law 
whipped, and any other calculations 
too. Has C-D-Cl -L-T-A-B-S-K scales. 
Beautifully made rule, complete with 
plastic case, looks like five times the 
price and works that way too. $2.85 

92— QSL DISPLAY PLASTIC POCKETS 

—Each set of clear plastic pockets 
holds twenty QSL's for wall display. 
Keeps cards flat, clean and peirect. 
Keeps walls clean too. Or have you 
tried to hang QSL's yet. This beats 
thumb tacks and Scotch Tape all 
hollow. Comes in envelope of three to 
hold 60 QSL's, give it a try and you'll 
never use anything else. Three: $1.00 

9 3 —r ADAR-TECTO R —This gadget, 
though designed to pick up police ra¬ 
dar (which it does very efficiently we 
are told by several amateurs), also 
icks up two of our amateur UHF 
ands. Operates entirely from the 12v 
car battery. Regular price is $44.95. 

Bookshop Special $28.95 

94 — kit OF SOLDERING TOOLS— Used 

to was a soldering iron was all that 
was necessary, now you have to have 
a kit of fool tools. Little doohinkies 
like scrapers, reamers, forks, and 
brushes. Forsooth!' Made of varnished 
maple and spring steel (vastly superior 
to winter steel). $4.87 

95 — NE-PAD—Pilot-type writing desk 
that elastics to your pants leg for 
mobile log-keeping. Complete with 
two pads of 50 special 73 mobile log 
sheets. You know the logs gotta be 
good. Extra log pads are only 25c a 
pad. Ne-Pad with two log pads $3.95 

ACR-1—ABC'S OF CITIZENS BAND 
RADIO—by Buckwalter. How to choose, 
set up, license and operate CB equip¬ 
ment. Discusses different types of rigs, 
receivers, antennas, how to tune, in¬ 
stall, operate and troubleshoot. $1.95 

ALP-1—CENERAL CLASS LICENSE 
HANDBOOK—by Pyle W70E. A com¬ 
plete guide including typical ques¬ 
tions and answers, to help you pre¬ 
pare for the FCC Technician, Con¬ 
ditional or General amateur radio 
exam. A good writer is quite a help 
in this sort of thing, $2.50 

AMA- 1 —AMATEUR RADIO ANTENNA 
HANDBOOK—by Hooton W6TYH. Basic 
theory, construction and tuning of all 
the well known and effective ham 
antennas. Good stuff on feed lines 
and towers too. $2.50 

A M P-1—TROUBLESHOOTING AMA¬ 
TEUR RADIO EQUIPMENT—by Pyle 
W70E. A guide for all hams who want 
to keep their gear on the air by 
themselves. Includes complete sche¬ 
matics of many popular ham trans¬ 
mitters and receivers. $2.50 

AMR-1—ABC'S OF MOBILE RADIO by 

Martin. Covers subject of two-way FM 
mobile operation. Equipment, control, 
range, power supply, receivers, trans¬ 
mitters, installation, and uses. Quite 
comprehensive. $1.95 


ARN-1—ABC'S OF RADIO NAVIGA¬ 
TION—by Lytel. Complete info on 
navigational systems for small boat 
and plane owners. Covers Loran, Radar, 
Consolan, Decca, Gee, Omni, Tacan, 
Vortac, I Is, etc. Well illustrated, sim¬ 
ply written and complete. $1.95 

B E O — OSCILLATOR CIRCU ITS — b y 

Adams. This book is designed for the 
fellow who really wants to know how 
electronic circuits work. It is written 
with incredible simpficitv and uses 
four color diagrams to effectively ex¬ 
plain just what happens in circuits. 
Covers all nine basic oscillator cir¬ 
cuits. $2.95 

BON—FIRST CLASS RADIOTELEPHONE 
LICENSE HANDBOOK. Everything you 
need to know to gel your 1st license. 
More than a Q & A book, you'll un¬ 
derstand what it is all about when you 
get through this one. $4.95 

ECT— electronic games and 

TOYS YOU CAN BUILD.15 Original 
games and toys, none available com¬ 
mercially. Test your steady nerves; 
your reaction time, battle a lie de¬ 
tector, etc. Guaranteed rouser. $2.50 

ELW-1—ABC'S OF ELECTRONICS—by 

Waters. Sugar coated basics of elec¬ 
tronics: the electron, magnetism, re¬ 
sistance, inductance, ac, impedance, 
radio waves, vacuum tubes, transistors, 
the oscillator. Excellent book for be¬ 
ginners. $1.95 

C-93—RADIO CONTROL HANDBOOK 

by McEntee. This is the largest and 
most complete book ever published on 
the subject. 304 pages! It covers in 
detail every possible aspect of radio 
control. $4.95 

G94—TRANSISTORS. Selected articles 
from Radio Electronics on how to test 
transistors and how to build all-tran¬ 
sistor test equipment. $1.95 

HAP-1—ABC'S OF HAM RADIO—by 

Pyle W70E. How to get a Novice 
license. Excellent book by a top au¬ 
thor. $1.95 

MCN—MODERN COMMUNICATIONS 
COURSE—by Noll. Aimed more at 
commercial radio than amateur, but 
an excellent book for home study or 
class work. ( Covers transmitters and 
antennas quite well. $4.95 

MMD—ELIMINATING MAN MADE IN¬ 
TERFERENCE—What makes it, how to 
find it, how to cure it in homes, fac¬ 
tories, automobiles, aircraft, boats, 
etc. Or maybe you haven't been 
plagued lately. 160 pages. $2.95 

NHP—BUILDING UP YOUR HAM 
SHACK—Pyle (W70E). A practical 
discussion of points to consider when 
you are buying ham equipment, com¬ 
plete with descriptions of much of the 
available commercial gear. It's just 
possible that Pyle might keep you from 
making a mistake which would cost a 
lot more than his book. $2.50 

QAN—2ND CLASS RADIOTELEPHONE 
LICENSE MANUAL—by Noll. Another 
73 author makes it in the big time, 
Q & A manual for commercial ticket. 
Get one, you never know when it'll 
be handy . . . and this sure proves 
what you know, or don't know. 

$3.95 


R261—MAGNETIC AMPLIFIERS. This 
new Rider book is a complete home- 
study course in M-A. Explicitly illus¬ 
trated. We don't find M-A in ham 
use yet, but they are growing in in¬ 
dustrial use as more engineers under¬ 
stand the applications of this rela¬ 
tively new device. 112 pages. $2.45 

R 262— BASIC TRANSISTOR S—by 

Schure. Incredibly well iIlustratel book 
which sugar coats your way to under¬ 
standing transistors. These little doo¬ 
hinkies been worrying you? Fret no 
more, read. $3.95 

R235—RADIO CONTROL FOR MODEL 
BUILDERS—Winter. One of the best 
and newest books available on RC. 

$4.25 

R245—HOW TO USE GRID-DIP OS¬ 
CILLATORS—Tuner (K6AI). Construc¬ 
tion & uses, an important book. $2.50 

SIH—SSB COMMUNICATIONS HAND¬ 
BOOK—by W6YTH. This book covers 
all known methods of qenerating SSB 
with details on them. Discussion and 
schematics on many popular SSB rigs. 
Very educational, ana mostly for the 
ham. $6.95 

SWL- 1 — ABC'S OF SHORT WAVE 
LISTENING—by Buckwalter. Covers 
what to listen to, frequencies, anten¬ 
nas, receivers, QSL's, space signals. 
Good basic cook for SWL'ing, $1.95 

TCM—TRANSISTORS CIRCUIT MAN¬ 
UAL—by Lytel. Schematics and de¬ 
scriptions of over 200 transistorized 
circuits, covering just about anything 
you can possibly want to do with 
transistors. $4.95 

73 !—HAM—TV—W0KYQ. This is the 
only book available on this fascinating 
branch of ham radio. Describes com¬ 
plete ham TV station that costs under 
$50. Very simple. $3.00 

732—FULL SCALE PRINTS FOR MARK 
III IMPEDANCE BRIDGE FROM AU¬ 
GUST 1961 ISSUE OF 73. These en¬ 
largements of the published scale 
drawings greatly simplify home con¬ 
struction of this terrific piece of test 
equipment. A complete copy of the 
original article is also included. $1.00 

734 —INDEX TO SURPLUS—Bibliogra¬ 
phy of all surplus articles printed in all 
radio magazines to date. Brief descrip¬ 
tion, etc. $1.50 

736—YEARLY BINDERS—for "73" 
Magazine October 1960 through 1961, 
or 1962. $3.00 


738— SIMPLIFIED MATH FOR THE 

HAMSHACK BY K 8 LFI—Unbelievably 
simple explanation of Ohm's Law, 
squares, roots, powers, L/C, logs and 
the slide rule. No student should be 
without this booklet. 50c 

739— COILS by K 8 BYN—Wonderfully 

written and illustrated through dis¬ 
cussion of coils, their resistance, re¬ 
actance, impedance, Q, and distributed 
capacitance. 50c 


Send cash, check, money order or anything 
else we can easily take down to the bank to 
get them off our backs. Tear our pages and 
mark books you are ordering, or else jot a 
note of the numbers on a separate sheet. We 
also find it helpful when you include your 


name, call and address. Make check out to 73, 
Inc. (or to Wayne Green, Radio Bookshop, 
73 Magazine, etc.). Don't make it out to CQ. 
We won't even get mad if you include $3.50 
extra for a subscription or nenewal. 
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12 inside reasons why your next rig 
should* be the NCX-3 SSB transceiver 


1. Complete coverage of the 80, 40 and 20 meter 
phone and CW bands. 

2. All desirable operating features including 
built-in VOX/PTT, SSB/CW AGC, AM detection 
in the AM mode, and break-in CW with adjust¬ 
able release time. 

3. Variable pi-network final amplifier uses paral¬ 
lel 6GJ5 pentodes for conservative 200 watts PEP 
on SSB, 200 watts DC input on CW and 100 watts 
input on AM. Note: Protective shield removed for 
photo. 

4. High frequency 2.5 kc crystal lattice filter for 
both transmit and receive, together with RCA 7360 
bale, „ed modulator provides 50 db carrier sup¬ 
pression and 40 db unwanted sideband suppres¬ 
sion. 



The NCX-3 shown with matching 
NCXA AC Supply/Spealier Con¬ 
sole 1$ 110). Is a complete —- and 
compact — 80, 40 and 20 meter 
amateur station, NCXD Transisto¬ 
rized DC Supply ($119,951 lor use 
in mobile operation. Mobile mount¬ 
ing bracket is included with NCX-3. 


The NCX-3 is wired to conform 
with National’s stringent quality 
standards. Note cable harnessing 
and neat “right-angle'* component 
placement to make all ports readily 
accessible. 


5. National “high-zero" VFO for maximum me¬ 
chanical and electrical stability provide simul¬ 
taneous transmit and receive frequency adjust¬ 
ment. 

6. Combination illuminated D'Arsonvai meter 
automatically switches between signal strength 
and PA cathode current. 

7. Function switch automatically sets NCX-3 up 
for operation in any mode. 

8. Extruded aluminum front panel for maximum 
solidity, anodized instead of painted for resistance 
to wear and scratches. 

9. Front panel carrier balance control for AM or 
CW operation. 

10 . External relay control for use with high power 
linear amplifier. 

11 . The NCX-3 is backed by National’s exclusive 
One Year Guarantee . . . your assurance of su¬ 
perb engineering and trouble-free operation. 

12. Amateur Net $369 — need we say more? 


Write for brand new specification sheetl 
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de W2NSD 

Never say die 


Notice to ARRL Members 

It is now obvious that QST is going to keep 
beating the drums for their building fund until 
you all pay up. If you'd send in the money 
then QST could get back to their detailed 
operating news reports. After all, Egypt has its 
pyramids and China has its wall, so why 
shouldn't we have our ARRL Skyscraper? Get 
with it fellows; you joined the ARRL, now 
support it in its time of crisis. Of course this 
won't stop you from needling them a bit by 
marking your check out to the ARRL BUILD¬ 
ING FUND (73 WING). Send it to ARRL, 
West Hartford 7, Conn. Save just a little 
in case we get too jealous of the new building 
and have to have a shanty fund for 73 
(we'd never be able to get enough for a 
building). 

73 Parts Kits 

My introduction of parts kits for our 
simpler construction projects back in March 
brought on mixed reactions. The readers wrote 
in complimenting us on the move. Some even 
went so far as to order kits, though not many. 
Remembering how long it took the Bookshop 
to build up steady orders I was encouraged 
that even twenty kits should be ordered the 
first month. 

CQ, in an attempt to hurt us with the parts 
distributors, where my latest figures show we 
are outselling CQ by better than two to one, 
sent out a letter viewing the 73 kits with 
great alarm and worrying that we might 
shortly put parts distributors out of business. 
Though their intent was unfriendly, the result 
was very helpful for CQ's hysteria made many 
parts distributors aware of our kits and they 
were thus more disposed to go along with us 
on handling the parts kits through their com¬ 
panies. 


It was obvious from the first we would 
not be able to finance more than a short test 
of the kit idea. You see, keeping our subscrip¬ 
tion rates and advertising rates very low keep 
us from making any money, so if something 
costs more than a few hundred dollars we have 
to forget it. The kit program won't make any 
money for anyone for a long time and I doubt 
if I could have convinced many parts dis¬ 
tributors (or any) to participate without CQ's 
attack. 

Now that we are getting better organized 
with the kits we will be looking into our back 
issues for good kit projects and will try to 
work up a good comprehensive kit list for 
you to select from. 

April Cover 

Old timers probably got a kick out of our 
April Fool cover last month. I am happy to 
report that the HQ gang seemed to enjoy it 
. . . see, they’re not as stuffy as you thought. 
I did consider doing a parody of CQ, but 
couldn't think of anything funnier than they 
have now so turned my attention to QST. 

Small Issue 

We had planned upon running 128 pages 
again this month, but several factors interfered. 
For one thing the cost of running the 128 pages 
last month was considerably higher than had 
been estimated. Then I was laid low by a 
cold at advertiser harassment time and didn’t 
get quite as many ads this month as I could 
have. And finally, Virginia, who does most of 
the work around here, had to take a couple 
of days off to have a baby. Next month we're 
going to have a really big issue, so wait it out. 
(It's a girl.) 

(moron 4) 
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*A« 40 Feel 

USING A TRI-BAND 
10-15-20 METER BEAM 

Assembled Weight—20 lbs. 

Wind Surface Area—4.9 sq. ft. 
Wind Load—86 lbs. 

Maximum Element Length—26'8' 
Boom Length—12" 

Turning Radius—14.9' 

OR 

148 MPH 

with your Tri-Bander at 25' 











^Certified by Reg. Prof. Eng. 



WITH HEAD MOUNT 


Model 40-1 

F. O. B. 
PLANT 


BRACKET MTG. KIT $9.50 

Tilts over on a heavy base 
plate for access to motor 
and array. 

Horizontal bracing through¬ 
out. 


Available from your local 
distributor, or direct from 
manufacturer. 


SUPREME 

ELECTRONICS 

INC* 

FRONT & MAIN STS. 
UPLAND, PENNA. 


Europe! 

The main topic of conversation around the 
73 offices is the coming trip to Europe. Every 
time we hire a new employee we find them 
with their foot on the running board along 
about the second day on the job. Shirley, who 
is handling the subscriptions (and getting them 
straightened out pretty well, considering) is 
going to get her mother to substitute for her 
so she can go along. Pamela, our cute little 
bookkeeper, is already buying clothes for the 
trip. 

The most worn books around here now are 
our old copies of “$5 a Day in Europe” (the 
new edition is due any day now) . . .$1.95 
from Bookshop. Lee Gunther W6THN/1 of the 
Ham Hop Club has been dropping letters to 
the tourist bureaus for the countries we are 
going to be visiting and as a result we have 
been inundated with interesting literature 
about these countries, maps, history, etc. 

We’ll be visiting London, Paris, Geneva, 
Rome and Berlin. If you have to make just a 
short trip to Europe, these are the five most 
important places to see. The trip starts October 
6th from Idlewild via Sabena and lands in 
London the morning of the 7th, Monday. We’ll 
spend four days in each city, returning the 
27th from Berlin. 

In my past trips to Europe Tve had the 
most fun staying at the second class hotels. 
These are immaculate and are where the 
bulk of the Europeans stay when they travel. 
They are usually less formal and you have a 
better chance to get to meet Europeans in¬ 
stead of Americans. Also it keeps the cost of 
your trip down amazingly. This makes it so we 
can fly the entire trip and have our hotel bills 
and breakfasts paid for much less than the 
usual tourist plane fare. For example, on this 
trip the plane fare normally would run $630 
round trip. Flying in a group and economizing 
on hotels we can make the entire trip, including 
all hotels and breakfasts, for $550. Further, 
since we’ll all be hams we ll all have a common 
interest which will make the trip a lot more 
fun than if we were all strangers. 

I’m doing all I can to set up get-togethers 
in all of the cities we’ll be visiting . . . but you 
can help by making a date with any DX ham 
you contact who can meet you there. If you 
get an invite to dinner accept it by all means 
for you will have a wonderful chance to get 
to know the foreign hams this way . . . and the 
people of that country. 

This is not going to be an escorted tour . . . 
there will be no schedule for you to follow 
when you arrive in a new city. We’ll give you 
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Here'sa real cloud buster! 60 ft. 
of tower, E-Z Way quality, that 
will put you way out in front on 
6 meters. 


E-Z installation? You bet! This 
one goes up like a rocket. . . 
and it is only a two man job. All 
the space needed is one sq. ft. 
Crank up to 60 ft. and down to 
21 ft. 


[<1*14 ■tT.O* 




II BA-60-46G...$259.50 

II G P-60-46 P... 264.00 

|J GP-60-46G... 324.00 

I I If trihand or 20 M operation 
J1 is desired, this model may 
easily he converted to a 

| * , 1 /edalis t " 40 *V 

Freight prepaid anywhere 48 U. S, A 

J s For free information write 

% Ue partment **B ,r 


E-Z WAY TOWERS. Ini. 

P.0. BOX 5767 TAMPA 5, FLORIDA 


(From four) 

all the info we can on what is most interesting 
to see, and where the best reasonable restau¬ 
rants can be found . . . plus anything else we 
can think of that will help make the visit 
more interesting. 

One thing I guarantee: you’ll have a won¬ 
derful time on this trip and never forget it 
as long as you live. Even if you have to borrow 
the money, splurge this once. One chap is 
selling his car so he and his wife can make the 
trip. We will have enough room for all 
comers until about mid May. After this time 
please call or write to make sure we have 
enough room. 

Since we are obviously going to be well 
filled up on this trip and probably with a good 
waiting list for cancellations. Thus I can guar¬ 
antee you that we will be able to refund your 
money should you be unable for some emer¬ 
gency reason not to make the trip. Send $250 
per person with your reservation, made out to 
the Institute of Amateur Radio. The balance 
will be due sixty days before the trip. This 
money is necessary for reserving planes, hotel 
rooms, busses, etc. See the editorial in the 
March 73 for more details. Send your reserva¬ 
tion to 73, Peterborough, New Hampshire. 

Galaxy 300 

In line with our policy of having a minimum 
of at least one major error per page of the 
magazine I would like to report that there 
were two beauts on the sideband transceiver 
chart last month. The World Radio Labs Gal¬ 
axy 300 uses a crystal lattice system and not 
phasing as reported. Somehow we got the two 
lines scrambled on frequency range and the 
Davco was shortchanged the six meter band, 
which was donated to the Drake. Give six back 
to Davco. 

Next Month 

We’ve got another big issue coming up in 
June. This one will be aimed at the 83% of our 
readers who try their hand now and then at 
surplus conversions and buying. Some of the 
articles scheduled (we may not be able to 
cram them all in) are: BC-348, AN/DMQ-2, 
EC-230/BC-430, ART-26, RT-91/ARC-2, 
ARC-5, R-48/TRC-8, BC-433, BC-455, RT- 
45/ARQ-l, T67/ARC-3, R105A/ARR-15, R- 
508ARC, BC-442, PE-97A, PE-201A, etc. In 
addition to all these articles we expect up to 
20 pages of special surplus ads which will make 
one of the finest surplus catalogs you’ve ever 
used. This issue will be quickly sold out, so 
don’t miss out . . . subscribe. 

( Skips to page 57) 
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Six Meter 

Ultra-Midget 

Transceiver 

73 Parts Kit Available 


Robert Kopski K3NHI 
Philco Corporation 
Lonsdale, Pennsylvania 


The new Philco MADT transistors, though 
inexpensive, have brought about a minor revo¬ 
lution in VHF equipment and permit, for the 
first time, really miniature equipment to be 
constructed. Two of the transceivers shown 
here were made to illustrate this application. 
The unit uses five transistors in a superregen- 
erative receiver and crystal controlled trans¬ 
mitter and modulator. 

While not designed for the DX’ing crowd 
on six meters, this little gadget has received 
over an 80 mile path using an inside dipole. 
The more usual range is about a half mile 
between two identical units using built-in 
whips. Considering the simplicity of the rig 
it is difficult to imagine why any amateur who 
occasionally travels wouldn’t pack one of these 
little gems in his suitcase so he could get in 
touch with local hamdom. 


Circuit 

Q1 is a single transistor superregenerative 






receiver! Perhaps just a word should be put 
in here in support of this type of receiver. 
Heath uses this in their Sixers for the circuit 
is not only extremely simple, but very sensitive. 
It takes quite a superhet to do better on 
sensitivity. Selectivity suffers, and you can 
have some real problems if a very strong 
signal comes on near your frequency. 

The detector is reflexed in that detected 
audio is fed back to the base of Q1 through 
C2 and is amplified. The operating point of 
Q1 is established by RI, R2, R3 and R4. R4 
controls the regeneration. Tuning is achieved 
by varying C5. C7, CS and R5 form a low 
pass filter to prevent the quench signal from 
overloading the audio section. 

The transmitter uses two transistors, Q2 a 
fifth overtone oscillator and Q3 the final class 
C amplifier running a mighty 50 mw input. 
The output is on the order of 25 mw, down 
somewhere in the microbe-power division. 

The audio/modulator uses two transistors, 
RC coupled, and a permanent magnet speaker 
which doubles as a dynamic mike. The re¬ 
ceiver output transformer primary is used as 
a choke for Heising modulating the final on 
transmit, giving a healthy 90% modulation. 
Neutralization of the final might permit slight¬ 
ly higher modulation. The D1-C21 circuit 
prevents high voltages from the Heising choke 
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from damaging Q5. 

A four-pole-double-throw switch transfers 

all the circuits. Power is supplied by the usual 

9 volt batten". In this unit a 5M" x 3" x 2% ff 

* 

aluminum minibox was used and the circuit 
was mounted on a piece of double-sided cop¬ 
per-clad printed circuit board. The double-sided 
board acts as a fine shield between the audio 
and rf circuits. This board is excellent con¬ 
struction material for it is easily cut, drilled and 
soldered to. Shields can be soldered to it, 
making an extremely rigid assembly. 

The whip antenna was mounted using a 
coax connector (photo) so that other antennas 

could easily be connected for better DX. The 

* 

whip can easily be permanently mounted on 
a plexiglass or micarta mounting plate. 

Tune-Up Procedure 

The tune up procedure is straight forward. 
With S5 on, receiver regeneration control R 4 
is adjusted for a strong rushing sound in the 
speaker. Final trimming of R 4 is best achieved 
while listening to an incoming signal. Capacitor 
C. may be adjusted slightly for bandsetting, 
and tuning capacitor C- should cover 2 mega¬ 
cycles of the six meter band. Quieting of the 



rushing sound should occur with an incoming 
carrier. 

Transmitter tune up is also straight forward. 
The oscillator and final tank circuits can be 
initially set with a grid dipper. With S5 on, 
depressing the push to talk switch should 
cause immediate operation of the transmitter. 
Transmitter operation can be checked with a 
grid dipper, a field strength meter, or another 
receiver. If the oscillator fails to start when the 
push-to-talk switch is depressed, adjust C n 
until it does so. Final transmitter adjustment is 
best achieved with the antenna fully extended 
and the case closed and held steady on a table 
with one hand. With a field strength meter 
nearby, adjust C ll5 Cj- and C H * for maximum 
output. Check to make sure the oscillator 



odd 2 resistors from junction C19-Q5 R 15 to junction C20-R 13 and R 16 to ground 
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Actual photo of the transmitter output 
modulated with a whistle and observed with 
a 100 me scope. Note relatively clean en¬ 
velope. 


starts easily by depressing the push-to-talk 
switch several times. It should start each time. 
If it does not, back off on C tl slightly. Check 
for modulation by listening with another re- 
ceiver. The signal should be crisp and clear. 
It is not necessary to hold the “mike” close 
or shout. Normal talking four to six inches 
from the “mike” should permit full modulation. 

These little transceivers are a lot of fun, 
whether you pull them out at the local ham 
club meeting, talk all around conventions, 
meet hams in towns you are visiting, or even 
hook it up to your big beam and astound 
everyone. Reports of 5-9-plus have been con¬ 
sistently received over 20-mile paths with a 
four element beam. A little mountaintopping 
with this and a portable beam is a lot of fun 
and something you'll never forget, 

. . . K3NHI 


Table 

Receiver: dc input current 
Osc: dc input current 
dc input power 
Final: dc input current 
dc input power . 

Parts 

<34 watt carbon) 

Ri —39,000 
R2— 12,000 
R3 —2200 
R4— 5000 pot 
RS— 3900 
R6—10,000 
R7—1000 
R8—100 
R9—1200 
R10—22 
Rl 1—220,000 
R12—10,000 
R13—-3900 

R14—100 

R15—47,000 
R16—4? 00 
R17—22 
Cl—100 mmfd 
C2—2 mfd lOv elect. 

C3—10 mmfd 
C4—6.8 mmfd 
C5—15 mmfd MAPC var. 

with 4 plates removed 
C6—4.7 mmfd 
C7—.01 mfd 
C8—.05 mfd 
C9—.002 mfd 50v 
CIO—.01 mfd iOv 
C11—4—30 mmfd trimmer 
Cl2—15 mmfd 
C13—.01 mfd 50v 
C14—.01 mfd $0v 
Cl5—4*30 mmfd trimmer 


I 

15 mo 

. 4.5 mo 

40 mw 
6 mo 
50 mw 

List 

Ci6—280 mmfd trimmer 
Cl7—30 mfd 10v 
CIS—30 mfd 10v 
C19—30 mfd 10v 
C20— .01 mfd 50v 
C21—30 mfd 25v 
Ol, Q2—2N1499A 
Q3—2N1749 
Q4, Q5—2N2374 
D1—1N34A or equiv, 

SKI—234" 3.2 ohm speaker 
XI—6 meter 5th overtone 
HC6U type 

ANT—52" telescopic antenna 
Ll— 10 turns l.d. #16 

enam 

L2 — 6.S uh rfc 
L3—8 turns H" i.d. #16 
enam 

L4—8 turns 44" i.d. #16 
enam 

L5—234 turns #20 hook up 

wire over L4 

L6—9 turns #20 plastic hook 
up wire 34 " i d. 

T1—Calrad CR60 20K-1K or 
equiv. 

T2—Calrad CR40 1.2K—3.2 
ohms or equiv, 

Bl—9v Battery, Everreadv 
#246 or equiv. 

SW—4PDT push-to-talk 
switch, Lafayette SW92 


PARTS KIT AVAILABLE 

The parts needed to construct this kit ore avail¬ 
able from 73 Parts Kits, Peterborough, N. H. 
This kit includes the transistors, transformers, 
diodes, speaker, battery, resistors, condensers 
and potentiometer. These parts net out at close 
to $30, the 73 Parts Kit price is $25. 

Kit K3NHI-I ....... . . $25.00 


Good as New 


Salvage TV sets and the junk box are the 
primary source of power supply components 
in amateur construction projects. There is a 
very good reason for this. What with the cur¬ 
rent price of copper and steel and high labor 
costs, the price of even a small power trans¬ 
former makes a big dent in the budget. 

However, from an appearance point of view, 
there is nothing quite so discouraging as a 
twenty year old chunk of rusty and scratched 
ironwork. It is quite simple to restore both 
inclosed and open frame transformers and 
chokes to good-as-new appearance. Simply 
scrape off the worst of the rust and brush the 
dust off. Get a can of Krvlon #1602 flat black 
spray lacquer. Mask the transformer lugs 


W4WKM 

and/or leads with masking tape and you are 
ready to go. 

Shake the can well and apply a couple of 
liberal coats. You can cover the laminations 
shell and even the windings and insulation of 
open frame units since the lacquer is a good 
insulator. The finish drys in less than 10 min¬ 
utes so that only a short time is required to 
paint all surfaces. 

If the component leads are too short or in 
poor condition, splice on lengths of stranded, 
insulated wire and slide Vinyl sleeving insula¬ 
tion over the length of the leads. The finished 
product is almost indistinguishable from a new 
component and the improved appearance will 
raise the quality of your completed project. 
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A 6DJ8/ECC88 

Converter 
for Six 


Parts Kit Available , too! 

In November of 1960, 73 published an ar¬ 
ticle on improving the sensitivity and the 
signal to noise ratio of the Gonset Communi¬ 
cator III by replacing the 6BZ8 front end tube 
with a newly developed dual triode called the 
6DJ8/ECC88. As a matter of fact virtual step 
by step instructions were given at that time 
to make this simple conversion. Anyone who 
did it realized an improvement in their equip¬ 
ment right away. Hence, you would think 
that this tube would be a natural for a con¬ 
verter article, but as fate would have it about 
this time RCA developed the Nuvistor, and a 
whole new trend in converters was started. 
Though many articles appeared using Nuvis- 
tors, the poor little 6DJ8 was all but forgotten. 
This held true until about a year ago when 
Clegg Labs brought out the now famous 99 er 
(see May 1962 73) and chose the 6DJ8 for 
the front end. After owning and operating one 
of these transceivers for about five months, I 
realized that they had made a good choice 
in the 6DJ8. 


Bill Pasternak WA2HVK 
1525 West 8 Street 
Brooklyn 4, New York 

Since it had been about a year and a half 
since the last was heard of this tube it ap¬ 
peared that no one had taken the incentive to 
design a converter around this tube, so I did. 

Construction 

Basically this converter is quite similar to 
many others recently described. It is built on 
one half of a 2M x 2M x 5 Bud Minibox with the 
other half being used as the bottom cover. The 
6DJ8 is used in a cascode circuit with neutral¬ 
ization being acomplished by R 1? a 12 to 25 
ohm resistor and a shield plate that bisects the 
socket of V 1 . The antenna is link coupled to 
the grid of the first section of the cascode am¬ 
plifier as is the output of the amplifier to the 
mixer. This breaks a long standing trend 
toward capacitive coupling because of its ease 
of construction and lower cost. Although a 
little more difficult to construct, this system 
affords excellent image rejection and very good 
passband characteristics. In addition, because 
of the excellent isolation between the input 



LI—3T link around cold end of L2 
L2, L3, L6—1.5 phy slug tuned coil 
L4, L5—coupling link between L3 and L6 
L7—820 phy rf slug tuned coil 
L8—2.4 slug tuned coil 

L9—2 T link around L7 
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and the output of the converter, it removes the 
need for trap circuits at the antenna usually 
found in most cascode converters. When laying 
out the chassis be sure that L 3 and L (5 are in 
the same plane about 1 inch apart. Then after 
ALL other wiring has been fully completed 
and checked for errors, install the link coil 
between L a and L G . 

The mixer stage is conventional and uses 
a 6CQ8 as a combined oscillator and mixer. A 
type 6U8A or 6EA8 can be substituted without 
any changes in circuitry. There is no difference 
in the sensitivity, however the 6CQ8 being a 
tetrode is less apt to overload due to a strong 
local signal. The output of the mixer is again 
link coupled to the output jack, J2. The if 
frequency chosen was 14 me, and a 36 me 
overtone rock was used in the conversion os¬ 
cillator. The tubes own interelectrode capacity 
will afford plenty of oscillator injection as the 
tube was specifically designed for this use. 

Alignment 

Alignment is simple, all you need is a GDO. 


George Thurston W4MLE 

A Simple 
T-R Switch 

Since I spend most of my operating hours 
as a CW traffic hound and gumbeater, and 
DX has been mainly an afterthought, Fve 
used a separate antenna on the receiver for 
all of my 15 licensed years. 

Recently with the DX contests coming up 
and with increasingly good performance on 
the lower frequency bands, I decided that the 
time had come to begin using the same an¬ 
tenna for transmitting and receiving. 

A change-over relay was out of the question. 
They don’t make ’em fast enough to follow a 
bug for full CW break-in. A T-R switch ap¬ 
peared to offer the solution—but the decision 
left me with misgivings about TVI, insertion 
losses, birdies, shot-noise from the final, inade¬ 
quate protection to the receiver and all the 
other ills which T-R switches are supposed to 
be heir to. 

All this aside, which circuit to choose? 

The handbooks are full of them. Nearly 
every issue of every amateur magazine has 
another new (or old, or modified or better or 
different or simpler or more versatile) T-R 
switch. 

Being an obstinate cuss. I set my head firmly 
against switches which: 


Pretune L 2 , L 3 and L 6 to approximately 50 me. 
L 7 should dip at 14 me and L 8 at 36 me. Now 
apply power to the converter and using the 
grid dipper as a wave meter adjust L s for 
slightly less than maximum output. Now tune 
in a weak station and tune everything else for 
maximum. You are now ready to go. 

Results 

While this is not the ultimate in converters, 
it does compare favorably with most of the 
Nuvistor jobs around today. According to the 
6DJ8 specs the noise figure should be in the 
realm of 4 to 4.5 db. I can tell you that it has 
the ability to dig out the weak ones and make 
them Q5 copy, which is what counts. 

. . . WA2HVK 


73 PARTS KIT 

We've rounded up everything you need to 
knock this one together (except the chassis), 
including tubes, sockets, coils, coax connector, 
capacitors, resistors, rf chokes, etc. The whole 
kaboodle catalogs out at $18.60, 

KIT WA2HVK-1 _... $17.50 


(1) had to be bandswitched 

(2) had to be tuned 

(3) which cause insertion losses rather than 
gain. 

The switch I wanted had to just hang in 
there and do its job with no more attention 
from the operator than the HV rectifier tubes. 

I was commiserating with W4WHK on 80 
M CW one evening about the Utopian nature 
of such aims and he offered the circuit he uses, 
developed by himself and W9PUH/K4PNS, 
but apparently not published and apparently 
not very radical. 

Dave (W4WHK) sent the schematic. The 
switch took two evenings of puttering around 
the shack because the NCS kept interrupting 
in the middle of a solder joint to give me some 
more traffic. 

Construction was the essence of simplicity 
because there’s nothing critical about layout. 
In fact, there’s hardly any layout. I built mine 
on a discarded, re-used and discarded again 
minibox of more than ample proportions. I 
built in a power supply because I dislike string¬ 
ing wires all over the shack “borrowing” power 
from this or that piece of gear which somebody 
had the foresight to provide with a power 
supply. 

The instructions Dave sent along said the 
circuit “will produce some gain in the overall 
system. 12AX7, 12BH7, 12AU7, 12AT7, 

5814A, etc. can all be used. Gain varies with 
the type of tube used. 
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“Some lengths of coax (or combinations of 
lengths)/’ Dave continues, “tend to give some 
loss in the system and vary with the transmit¬ 
ter, receiver and antenna system. The right 
lengths have to be determined experimentally. 
Generally, the line length from the final to the 
T-R switch and from the switch output to the 
receiver tend to be the most critical.” 

So much for the theory. 

Actually, I used the lengths of coax which 
were handy. They work. The switch produces 
a little gain. I left things alone, I haven’t any 
idea whether other lengths of coax would work 
any differently. If you build the switch you 
can find out and let me know. 

Since I run fairly high power (600 w to 1 
kw on CW) I chose to put a third tube in 
parallel. I have no idea whether this is essen¬ 
tial, W4WHK runs some 600 watts, uses two 
tubes in his switch and hasn’t blown anything 
yet, I use 12AX7s because they were in the 
junk box. As an added precaution in the inter¬ 
est of receiver safety, I connected !N34’s back 
to back across the receiver antenna terminal 
connections. These diodes have no effect on 
the signal at the level used for receiving. How¬ 
ever, when the forward voltage applied to 
them exceeds a few millivolts, the diodes con¬ 
duct heavily, offering an effective short circuit 
to rf potentials of anything like damaging 
proportions. 

So far the switch has met all my specifica¬ 
tions. 

Even with the minibox completely un¬ 
buttoned and no low pass filter in the line, 
there is no TVI. 

I haven’t experienced any birdies. 

Although the 4-I25As in the final draw 10 
or 15 ma of idling plate current, I have experi¬ 
enced no difficulty with shot noise or similar 
effects. 


The switch works on 15, 20, 40 and 80 
meters, without tuning, and provides gain on 
each band. Actually, tuning the transmitter 
final tunes the switch. There is a very percep¬ 
tible increase in strength of received signals 
as the transmitter final tuning capacitor is 
rotated through resonance. In fact, I have used 
this for “rough tuning” the final before putting 
plate power on, with fairly close approxima¬ 
tions of resonance. 

Total cost of the project was nil. I had 
everything in the junk box except two coax 
connectors which I scrounged from a fellow- 
ham. Total cost if everything is bought new 
(how ridiculous!) would be somewhere be¬ 
tween five and ten dollars—closer to ten if you 
include the power supply. Some saving in 
cost can be realized if phono-cable connectors 
are used to connect the switch to the receiver. 
The same type of connector can be used for 
low-power transmitters (probably anything 
from a pair of 6146’s down) at another saving 
in cost. A coax “T” connector is not necessary. 
You can simply use another panel-type con¬ 
nector mounted in the T-R switch. 

The unit could easily be built into a chassis 
along with an antenna tuner, SWR bridge, 
antenna switching circuit or similar device. It 
could even be incorporated into the chassis of 
a transmitter if space exists or a new one is 
under construction. There’s a further saving 
in cost here, because it eliminates the need for 
a separate chassis and power supply. 

Additional savings in cost can be achieved 
by using only one tube if the T-R switch is to 
be used strictly with transmitters in the 90- 
watt-and-under power category. 

If I go any further, I’ll be offering to pay 
you to build the thing, and I can’t afford that, 
even with all the monev I saved bv building 
it myself. ' . .' W4MLE 
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Low distortion 


All Band Linear Kilowatt 


Bert Green W2LPC 
George Phillips WA2PDI 
Amperex Electronic Corp. 
230 Duffy Avenue 
Hicksville, New York 


When designing a kilowatt linear amplifier 40db in a grounded grid circuit, 
that will handle a full gallon input as a side- Category B, size, showed up as a close tie 
band, CW or AM linear, the selection of the between three contenders. While the Amperex 
tube depends on the following: 8179 was physically larger than the other 

A. The linearity of the tube without feed- tubes it was able to utilize a much smaller 

back. blower for cooling. The 8179 only requires a 

B. The overall physical size of the tube, small flow of air over the surface of the tube 

socket, and blower. which means that any small centrifugal blower 

C. The overall cost of the tube, socket and may be used. The external radiator type tubes 

blower. required a larger type blower to deliver the 

In category A, linearity, the Amperex 8179 required air flow against the radiator back 
was rated for lowest distortion with the 3rd pressure. 

order I.M. products being down better than In category C, cost, the 8179 was the lowest 
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priced tube by only a few dollars. However, 
the socket for the 8179 listed at 1/5 to 1/7 
of the price of the sockets for the other two 
tubes. In addition the lower cost of the blower 
resulted in the 8179 tube, socket, blower price 
combination being much below the other 
choices. 

Power Supply 

The plate power supply is constructed on 
a 17 x 17 x 4 steel chassis enclosed in a 
perforated aluminium cover. The use of a 
choke input filter combined with silicon recti¬ 
fiers and a husky transformer provide a power 
supply with extremely good regulation. Since 
the silicon rectifiers are used in series, each 
one is shunted with a one megohm resistor 
to equalize the inverse voltages across each 
diode. Being on the cautious side a few extra 
diodes were used to provide a safety factor. 

A shielded cable, terminated in an Amphenol 
type 97-3106-28-410 connectors, carries pri¬ 
mary power to, and high voltage from, the 
power supply. 

Amplifier 

The amplifier unit contains the rf amplifier 
itself, the bias supply, the screen supply, the 
filament supply, and the metering and control 
circuits. 

The amplifier is a cathode driven, double 
grounded grid stage, with pi network input 
and output. A pi network was used for the 
input circuit for two reasons; first, it provides 
a proper impedance match between the 50 
ohm input line and the 110 ohm input im¬ 
pedance of the 8179, thereby reducing drive 
power requirements. 

The second reason for using a pi network 
input circuit is to reduce the harmonic input 
to the amplifier. In a grounded grid stage, the 
cathode impedance of the tube varies from a 
very high value to a low value at different 
points on the rf cycle. This causes a varying 
load to be presented to the driver and produces 
considerable second harmonic distortion. This 
second harmonic drive increases the plate 
input to the tube, but does not appear as 
usable output since the plate tank is an effec¬ 
tive short at the harmonic frequency. This 
results in low tube efficiency and high plate 
dissipation. By driving the amplifier through 
a pi network input circuit, the amount of 
second harmonic appearing at the amplifier 
grid is reduced and the plate efficiency is 
increased, thereby producing more usable out¬ 
put for the same plate input. 

The pi network used on the input of the 


8179 amplifier is bands witched to cover the 
80, 40, 20, 15, and 10 meter bands and is 
designed to have a low Q in order to cover 
each band without the need for retuning. 
Trimmer capacitors on the input and output 
of the pi networks allows the SWR to be 
adjusted to close to 1:1 on each band. 

The rf signal from the output of the pi is 
capacity coupled to the tube filament, while 
the 60 cycle ac power is fed to the filament by 
means of a B & W all-band bifilar filament 
choke. 

The control grid is by-passed to ground by 
means of three Erie 1500 mmfd stand off 
capacitors connected in parallel to carry the 
rf current. 

The screen grid of the 8179 is brought out 
to twb pins and each of these is bypassed to 
ground by 5 Centralab 1000 mmfd transmitting 
capacitors in parallel. This was done because 
at 30 megacycles the output capacity of the 
tube is a large portion of the total tank 
capacity and much of the circulating tank 
current flows through the screen bypass capaci¬ 
tor. 

The plate circuit is a bandswitched pi net¬ 
work constructed around a modified Illumi- 
tronix #P1 195-2 pi network inductor. A 
Radio Switch Corp. Model 86 rotary switch 
is used to change taps on the coil and on 
certain bands to place fixed capacitors in 
parallel with the variable loading capacitor. 
The plate tuning capacitor and the loading 
capacitor are 250 mmfd variable vacuum 
capacitors. The pi dux coil is modified by re¬ 
moving the 10 meter section and substituting 
a coil of 6 turns of %" copper tubing, 2M" long 
on a IK" I.D. The tapping points for the differ¬ 
ent bands were also changed. These changes 
were made in order to maintain the best L to C 
ratio for each band. The pi network is con¬ 
nected to the plate of the tube through a 
blocking capacitor made of 3 centralab 500 
mmfd TV type high voltage capacitors in 
parallel. The B+ is shunt fed to the tube 
through a Raypar all band plate choke. Several 
homemade and commercial chokes were meas¬ 
ured and the Raypar unit was found to have 
the best impedance characteristics over the 
desired frequency range. A Z-28 rf choke was 
connected from the output side of the pi to 
ground to prevent high dc voltage from 
appearing at the antenna terminals in case of 
a shorted blocking capacitor. 

The grid bias supply is a simple half wave 
rectifier with a pi section filter and an OB2 
VR tube. This provides a grid bias of 105 V 
which is stable and has very low ripple. Since 
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there is no grid current drawn from this supply, done with V.R. tubes. The 8179, however, 
it was made variable merely by connecting draws more current than can be obtained from 
a potentiometer across its output. A resistor normal V.R. tubes, thereby, making necessary 
is placed in series with the potentiometer to an electronically regulated screen supply. Elec- 
prevent the bias from accidentally being turned tronic regulation generally requires consider- 
down to zero. able chassis space and can be quite expen- 

In a linear amplifier, in order to maintain sive. For this transmitter, however, a regu- 
low distortion, the screen grid power supply lator was designed which compares very favor- 
must be regulated. Ordinarily, this can be ably in cost and occupies less space than a 



All values mmfd. unless otherwise specified 
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string of V.R. tubes would, even if they could 
handle the current. This regulator offers per¬ 
formance which is very much superior to the 
V.R. tubes plus the advantage that it is ad¬ 
justable. The regulator consists of 2 tubes, 7 
resistors, 2 tubular capacitors and a potentiom¬ 
eter. One of the tubes is an OB2 used as a 
voltage reference and the other is a 6GW8 
triode-power pentode used as a series regulator 
and feedback amplifier. Power is supplied to 
the regulator by a Stancor PC8420 transformer 
and a bridge rectifier consisting of eight BY- 
100 silicon diodes and a single section capaci¬ 
tor filter. 

Four 2 inch meters allow for monitoring the 
operating conditions of the amplifier. Since 
the amplifier plate input is above 900 watts, 
both plate voltage and plate current meters 
are necessary to meet FCC regulations. The 
screen current meter in combination with the 
plate current meter allows the loading to be 
properly adjusted, and the grid current meter 
indicates if the amplifier is being driven 
beyond Class AB X . 

Full circuit protection is provided by fuses 
and a modified three pole Heinemann circuit 
breaker on the front panel. A Rotron muffin 
fan on the rear of the unit provides a small 
flow of air past the tube and tank coil. This 
is necessary since the amplifier is completely 
enclosed and would overheat unless forced 
ventilation was provided. 

The amplifier is constructed on a 17" x 17" 
x 4" aluminum chassis with a 19" x 14" alumi¬ 
num front panel. The rf amplifier is at one 
end of the chassis and is completely enclosed 
in an aluminum compartment to minimize 
TVI. 

In the photograph of the top of the chassis, 
the top cover is left off allowing the com¬ 
ponent layout inside the rf section to be shown. 
Also, in the top view, the filament transformer 
and the bias and screen supplies can be seen. 

In the photograph of the under side of the 
chassis, the bottom cover of the rf section is 


ELIMINATE HETERODYNES 

and other Unwanted Signals with 

WATERS 

Q-MULTIFLIER/NOTCH FILTER 


The WATERS Q-MULTIPLIER/NOTCH Fll— 
TER will permit you to tune out annoying 
heterodynes. It gives a null of at least 40 db 
tunable across the entire IF passband. 

The WATERS Q-MULTIPLIER/NOTCH FIL¬ 
TER combines an isolating amplifier and a 
tunable LC Bridged-T network with a Q 
Multiplier. 

Designed specifically to fit the Collins 75S-1 
or Collins KWM-2, the unit comes assembled 
ready for installation. Escutcheon plates and 
knobs are matched to equipment so there is 
no discernable change in appearance of 
equipment. 


2 noise 

© 

e _ 

< 


c 4-0 


lOise 


level 1 


•requency 


level 


requency 


Response of IF Passband 
for Various Positions of 
Q-Multiple/Notch Filter 




2 New Models Available: 

337-S1A for Collins 75S-1 

340A for Collins KWM-2 & KWM-2A 

OTHER WATERS PRODUCTS: 

Universal Hybrid Coupler 
(See Sept. '62 Adv. in 73» 

Coaxial Transfer Switch 
(See Aug. '62 Adv. in 731 

Coaxial Selector Switch 
(See Aug. '62 Adv. in 73) 

Antenna System Transfer Switch 
(See Aug. '62 Adv. in 73) 


$39.95 

$53.75 


$49.50 
$11.45 
. . $12.95 
.. $11.45 


Available at leading distributors 
Some territories available for representation 

WATERS MANUFACTURING, INC. 
WAYLAND, MASSACHUSETTS 
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also left off to show the components. This 
cover is made of perforated aluminum to 
allow air to be drawn up through the bottom, 
through the tube socket, around the tube and 
out through the exhaust fan in the rear. A few 
holes were also drilled under the tank circuit 
to allow some air to flow past the coil. 

In the bottom view, a small enclosed box 
can be seen with a coax cable coming from 
the side and a shaft coming from the front. 
This is the input pi network which is ganged 
to the output pi network bandswitch by means 
of a pair of pulleys and a bronze dial cord. 
(The pulley arrangement is shown in Fig. 1). 

The ten adjusting screws seen on the pi 
net cover are the input and output trimmer 
capacitors for each of the five bands and are 
adjusted for minimum SWR at the center of 
each band. 

Spring fingers along the partition which 
encloses the rf section assure good contact to 
the perforated metal cover. The use of exten¬ 


sive shielding and by-passing of all leads 
entering the rf section minimizes TVI and 
reduces stray feedback from the plate to the 
grid, thereby increasing the stability factor of 
the amplifier. It also prevents rf from getting 
into the power supplies which can cause loss 
of regulation, damage to rectifiers, etc. 

Between the upper shield compartment and 
the front panel, are mounted the two Johnson 
turn counting dials for the vacuum capacitors 
used in the plate pi network. Also, in this 
space is a plastic disc which rotates behind 
a window in the front panel. On the disc are 
numbers which show through the window to 
indicate which band is in use. The shaft which 
turns this disc is an extension of the band 
change switch and extends through the front 
panel to the band change knob. On this same 
shaft is the pulley which drives the band- 
switch on the cathode pi network circuit. 

The rf amplifier section is housed in a 
brown hammer-tone desk top cabinet with 
perforated top and rear covers. A square cut¬ 
out was made in the rear cover to allow the 
muffin fan to protrude out of the back of the 
cabinet. A series of 2" holes were cut in the 
floor of the cabinet to allow air to enter the 
bottom of the chassis. On the rear chassis deck 
are the rf input and output connectors, the 
plate power supply connector, and the line 
cord. 

When first placed into operation, the ampli¬ 
fier was found to parasite at about 120 me. 
This could have been cured by placing a 


TABLE I 8179 AMPLIFIER SINGLE TONE TEST DATA 
Freq. PWR Out Drive Test Conditions 


(Me.) 

(Watts) 

(Watts) 


No Sig. 

Max. Sig. 

3.75 

960 

34 

h 

3275 

V 

3100 V 

7.15 

910 

33 

K 

165 

MA 

470 MA 

14.2 

920 

28 

^c2 

500 

V 

500 V 

21.25 

920 

30 

■c2 

8 

MA 

93 MA 

28.8 

900 

29 

Eci 

”87 

V 

-87 V 




Rl 

— 


3400 Q 


TABLE II 

PLATE TANK 

CIRCUIT CONSTANTS (Approximate 

Values) 


Freq. 

Plate Tuning 

CAP 


Loading Cap. 


Tank Q 

Me 

Dial Setting 1 

mmf 2 

Dial * 

mmf 

+ 

Fixed 


3.75 

0712 

157 

0519 

156 


760 

12.5 

7.15 

1160 

66 

0927 

64 


300 

10 

14.2 

1300 

38 

0714 

118 


100 

11.5 

21.25 

1587 

27 

0215 

217 


100 

12.5 

28.8 

1362 

31 

0640 

133 


100 

19 

Note 1. 

Dial set to 000 at 

Max Capacity 

(Tune Max. = 272 

mmfd. Load Max. = 

= 257 mmfd). 


Dial Settings are approximate only and will vary somewhat with different capacitors. 
Note 2. These values do not include tube output capacity. 
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NOW! TWO METER SSB 
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175 WATTS 
WITH 

P&H 2-150 
TRANSMITTING 
CONVERTER 



Here's the simple easy way to go VHF on TWO 
METERS! Just feed the 20 meter output of your 
present SSB, AM or CW exciter into the P&H 2-150 
and you have 175 Watts PEP on TWO METERS, either 
crystal or VFO controlled, depending on your exciter 
features. Resistive Pi-Pad and switchable Half-Power 
Pad permits operation with any 5 to 100 Watt 
exciter. Since the 2-150 is a high stability mixing de¬ 
vice, the output signal stability is the same as that of 
your exciter. Uses a 6EA8 Crystal Oscillator/Tripler; 
a 6360 Balanced Mixer ; a 6360 Class A driver 
and a 7854 push-pull Output Tube. Power input to 
7854 final: 175 Watts PEP on SSB, 165 Watts 


Complete — With BuilNin Power Supply, 
All Tubes and Crystal, for Only $329.95* 

* Slightly higher west of Rockies 


CW, 90 Watts linear AM. Entire chassis and 
all shielding is COPPER PLATED. Output jack pro¬ 
vided to furnish oscillator signal injection for receiv¬ 
ing converter. Quiet 200 CFM forced-air cooling. 
50-70 ohm input and output impedances, Husky 
built-in power supply has three separate rectifiers 
and filter combinations. Meter reads; PA GRID, PA 
PLATE and RELATIVE RF OUTPUT. Modernistic curved 
corner grey cabinet; 9" X 15" X lOVi". The P&H 
2-150 is so thoroughly shielded, by-passed and par- 
csitic-free that it operates as smoothly as an 80 
meter transmitter. P&H also manufactures the Model 
6-150: 175 Watts on 6 Meters. 

WRITE FOR LITERATURE 


-£>8^ ELECTRONICS INC 

424 Columbia , Lafayette, Ind. 


parasitic suppressor in the plate lead of the 
tube, but this would have inserted considerable 
resistance in series with this lead at 30 me. 
Due to the high output capacitance of the 
tube, a good portion of the plate tank current 
flows through the tube and any resistance in 
the plate lead would cause high losses result¬ 
ing in low tank circuit efficiency at 30 me. For 
this reason, parasitic suppressors were placed 
in the control grid and screen grid leads 
instead of the plate. Since much of the plate 
tank current flows through the screen, the 
amount of resistance inserted in the screen lead 
was kept to a minimum, while the resistance 
inserted in the control grid was allowed to be 
as large as necessary to prevent the parasitic. 
This introduces some loss in the grid circuit, 
but in this manner high plate tank efficiency is 
maintained at the expense of a small increase 
in drive power. 

The amplifier was tested into a 50 ohm 
dummy load on all bands for drive require¬ 
ments and power output. The results of these 
tests are shown in Table I. 

Table II shows the approximate capaci¬ 
tances, dial settings and Q used for the plate 
tank circuit at the center of each amateur 
band. 

A test was also run on seven megacycles with 


a two tone signal to determine the amount of 
distortion present in the amplifier. The con¬ 
ditions were as in Table III. 

When the amplifier was first constructed, the 
distortion was found to be quite bad (about 
—30DB). This was caused largely by the fact 
that the current meters and the circuit breaker 
coils in the negative leads of the power supplies 
were not bypassed for audio frequencies, caus¬ 
ing an audio voltage to be superimposed on the 
power supply voltages. By bypassing the me¬ 
ters and circuit breaker coils with electrolytic 



BANDSWITCH GANGING ARRANGEMENT 

FIG. I 
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6 TURNS 4 TURNS 14 TURNS 

i/4* TU8NG IM’TUBWS NO. 12 WIRE 

OIA 3 m OIA 3" DIA 



PLATE TANK COIL 


capacitors, the distortion was decreased con¬ 
siderably. 

The distortion was decreased still further by 

* 

leaving the unused turns on the plate tank coil 
unshorted when switching from band to band, 
instead of shorting them as was done when the 
amplifier was first constructed. 

The 8179 data sheet states that the tube 
must be operated in a vertical position only. 
During testing, the amplifier was operated on 
its side and it was noted that the distortion 
figures became slightly degraded. This is nor¬ 
mal and is probably caused by misalignment 
of the control and screen grids due to sagging 
of the elements when the tube is operated on 
its side. 


General Linear Amplifier Design 
Considerations 

In designing a low distortion linear am¬ 
plifier for a tube such as the 8179, certain 
precautions must be taken to maintain low 
distortion and reasonably high efficiency. Some 
of these apply primarily to the 8179, while 
others are general in nature and apply to the 
design of any linear amplifier. Some of these 
precautions are listed below. 

1. Any impedance in series with the power 
supplies must be bypassed for audio frequen¬ 
cies as well as rf. The power supplies them¬ 
selves should have good audio regulation, i.e,, 
a large filter capacitor across the output. 

2. Some means should be provided in 
grounded grid amplifiers for suppressing the 
second harmonic component in the drive sig¬ 
nal. This can be done with a pi-network or 



8179 AMPLIFIER 2 TONE TEST DATA 

MAX. SIG. (2 Tone) 
7 + 7.002 MC 


TABLE III 

ZERO SIGNAL 

F - 

E b 3275 V 

l b 165 MA 

i c *> 500 

l c o 8 MA 

Cl -87 V 

PO (AVG.)~ 

PO (Peak) - 

D3 

D5 


3150 V 
330 MA 
500 V 
36 MA 
-87 V 
3400 

460 Watts 
920 Watts 
1.1 2 D B 

Better than —45 DB 


other tank circuit tuned to the fundamental, 
a low-pass filter with a cut-off just above the 
operating frequency, or a series tuned second 
harmonic trap to ground. The pi-network and 
tapped coil methods also have the advantage 
of matching the line impedance to the tube 
input impedance, thereby reducing drive re¬ 
quirements. 

3. The screen and control grid power sup¬ 
plies should be well regulated since a slight 
change in operating point produces a con¬ 
siderable increase in distortion. For instance, 
if the no signal plate current of the 8179 is 
changed 5 ma from the nominal 165 ma, the 
distortion increases 2-3 db. 

4. The exciter distortion should be kept as 
low as possible. The exciter distortion should 
be at least 20 db better than the amplifier 
distortion in order not to increase the am¬ 
plifier distortion by more than 1 db. 

If extra drive power is available, the non¬ 
linear loading of the driver by a grounded 
grid amplifier may be reduced by swamping 
the driver output with a resistive load. 

5. The plate tank coil should be progressive¬ 
ly opened instead of shorted when changing 
bands. 

6. Parasitic suppressors should, if possible, 
be kept out of the plate tank circuit in order 
to keep the unloaded Q and, therefore, the 
plate tank efficiency as high as possible. At 
high frequencies, where the tube capacity be¬ 
comes a good portion of the total tank capacity, 
this precludes the use of the normal parasitic 
suppressor in the plate lead. As much of the 
suppression should be done in the control 
grid circuit as possible with only as much sup¬ 
pression as is absolutely necessary in the plate 
and screen circuits. Suppressors should be 
made with the lowest values of resistance and 
inductance that will suppress the parasite to 
avoid excessive loss on the operating frequency. 


The excellent performance of the 8179 


22 


73 MAGAZINE 













The greatest value in a completely self-contained 
table top Linear Amplifier, with a full 2 KW S.S.B, 
signal. A husky ruggedly-built power supply that 
will deliver 800 mills, ... yes that's right 800 
mills at 1550 volts . . . and does it like the cham¬ 
pion it is ... no straining, no groaning, and you 
will be surprised at how cool the transformer re¬ 
mains, even after hours of operation. And well let 
you in on something . . there is still reserve built 
into it. Why not find out for yourself as others 
have? Reliable grounded-grid circuit Requires 50-75 
watts drive, 4 811 A*s and 2 866 A's. Comes com¬ 
plete ready to operate, less tubes at just 



WRITE DIRECT FOR INFORMATION 


SP-IOOO 2 KW PEP SSB 
LINEAR AMPLIFIER 


BAND SWITCHING 80-10 PI-OUTPUT 
ALL THE OUTSTANDING FEATURES 



IS bM 


Mmmm 


If : • 



STANDING 

WAVE BRIDGE 

Measures both 52 or 75 
ohms. Takes full kilowatt. 

$17.95 


MARS TRANSISTORIZED 
ELECTRONIC KEYER 

$29.95 

10 to 50 words per minute. Has its own 
built-in power supply. No batteries to buy. 
Monitoring audio and speaker. Nothing to 
compare at anywhere near this outstand¬ 
ing price. 



HYBRID 
PHONE PATCH 


Use on AM or SSB. Built-in 
R.F. Filters. Gain controls, 
null controls. VU-meter. 


$27.95 


PAUSAN COMPANY • SAN RAFAEL CALIF. 


linear amplifier shows what can be clone in | 
designing a low distortion, high efficiency am¬ 
plifier by following the above recommenda¬ 
tions and by using an extremely linear tube, 
designed specifically for single sideband use, 
such as the 8179. ' ... W2LPC 

Ll—.38 m HY 8 Turns #406 Air Dux 
L2—.49 M HY 9 Turns #408 Air Dux 
L3—.75 m HY 11 Turns #410 Air Dux 
L4—T.4 m HY 18 Turns #510 Air Dux 
L5—2.8 «HY 12 Turns #616 Air Dux 
L6, L7, L8—3 Turns #14 Wire Wound on Rl, R2, R3 
L9—Plate Tank Coil Illumitronic PI Dux #P1 195-2 

Modified as per Figure 11 
L10—RF Choke OHMITE Z28 
Lll—Ravpar All Band Plate Choke 
L12™B & W All Band Filament Choke 25 Amp. 

Tl-—Stan cor PC-8420 Transformer 
T2—Stancor PA-8421 Transformer 
T3-—U.T.C. Type CG307 Transformer 
T4—Triad F-28-U Transformer 

CHI—16 HY 300 MA Choke (2 x U.T.C. 5-33 in series) 
SW-1—2 Pole 5 Pos 60° Index Rotary Switch, CENTRA- 
LAB #P-275 & (2) #Z-D 

SW-2—2 Pole 5 Pos 3° Index Rotary Switch, Radio 
Switch Co. #86 

CB-1—Circuit Breaker Heinemann Electric #XAM 666 
Left Coil—500 MA DC Inst. Center Coil—75 
MA DC Inst. Right Coil—2 Amps. AC Curve 3 
Modified by removing companion trip connection between 
center and right poles. 


3.5-30 MC RF PRESELECTOR. Built-in AC 
power supply. 184- db gain. Contin¬ 
uous tuning, RF gain control. Compact, 
6" x 4" x 5" Order your SK-20 Pre¬ 
selector kit today. Only $18.98 post¬ 
paid! H0LSTR0M ASSOCIATES, P.0. Box 
8640-G, Sacramento 22, California 
(Stocking distributor of Air-Dux Coils. 
Send 25c for valuable data sheet! Hy- 
Gain antenna list free!) 


EASY TO LEARN CODE 

Learn to increase speed with an 
Instructograph—-the Code teacher that takes 
the place of an operator-instructor and enables 
anyone to master code without further assist¬ 
ance. Available tapes from beginners alphabet 
to typical messages on all subjects. Speed 
range 5 to 40 WPM. Always ready—no QHM. 
Thousands have "acquired the code" with the 
Instructograph System. Write today for con¬ 
venient rental or purchase plans, 

INSTRUCTOGRAPH COMPANY 
4713 SHERIDAN ROAD, CHICAGO 40. ILL. 
4700 Crenshaw Blvd., Los Angeles 43, Calif. 

WANTED 

Navy Type "TED-7” Transmitters (CFT-52373) 

and/or parts for same. Call or write 

SPACE ELECTRONICS CO. 

218 W. Tremont Ave. 

Box 53, N. Y. TR-8-5222 
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Reducing 

Receiver 

Noise 

George Gabus 
14 Church Street 
Deposit, New York 


From time to time construction articles 
appear in the various publications dealing with 
the technical aspects of Amateur Radio. This 
suggests that amateurs are dissatisfied either 
with the price or with the performance of 
commercial receivers. Perhaps both. 

A common frustration arises when we 
attempt to tune in that elusive DX station. 
As we raise the volume the noise level rises 
also. We reach a point of diminishing returns 
and give up. If we cannot read them we can¬ 
not work them. 

Of course we have assumed that the noise 
originates somewhere “out yonder” and is 
all coming in via our antenna. That our 
receiver generates most of this noise has not 
occurred to manv of us. 

It is the purpose of this short paper to 
discuss this problem and offer suggestions 
whereby a receiver, either factoiy built or 
home-brew, may be greatly improved. The 
“practical” ham is invited to skip theory, if 
he must, and come back to learn the WHY 
after he has grasped the HOW of receiver 
noise reduction. 



FIGURE I 

Cut socket terminol 1 loose from terminal 2 
and from ground and connect directly to 
socket terminal 6. 


Consider the vacuum tube. Positivelv 
charged ions, either emitted by the cathode or 
produced by the collision of electrons with 
residual gas molecules, produce noise in this 
manner: since the ion is some 1800 times 
heavier than an electron it moves sluggishly 
and remains in the electron stream for a finite 
period of time before being neutralized by 
combination with an electron. These positive 
charges affect the electron stream in an erratic, 
or random, manner; both when appearing and 
also when disappearing. 

Electronic devices, including tubes, transis¬ 
tors, rectifiers and the like, are essentially 
diodes through which current passes. Multigrid 
tubes which combine several “diodes” in one 
envelope are notoriously noisy. Every com¬ 
ponent carrying current is a potential noise 
generator. 

Since ions are produced by collision of 
electrons with gas molecules, we should re¬ 
duce all B plus voltages below the ionization 
potential of the gas left in the vacuum tube. 
To those accustomed to think of ionization 
voltages in terms of “runaway” tubes, neon 
lamps, and voltage regulator tubes, it may 
come as a surprise that B plus voltages must 
be reduced to a maximum of 18 volts, or less. 
Remember that in noise reduction, we are not 
concerned with “breakdown” or “avalanche” 
effects. 

There is always a certain amount of leakage 
current, either from one electrode to another 
or to ground. This, together with that which 
we have called “diode” current, is reduced 
when we reduce the voltage applied to the 
tube. 

In superheterodyne receivers a large part 
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OVERLOAD? NOISE? CROSS-MODULATION? 

Not with the Amplidyne Nuvistor Converters 




C-61 

C-23 

Input 

50-54 

144-148 

Noise figure 

2.5db 

3.0db 

Gain 

25db 

30db 

Output 

14-18mc 

standard 

(any other $11 additional) 

Impedance 

50 ohms 

50 ohms 

PRICE 

$28.50 

$34.25 


C-23 4x6x2" C-61 

ADJUSTABLE I.F. GAIN, TRIODE MIXER, .005 XTAL INSIDE CHASSIS 
TO PREVENT DRIFT, 6CW4 GRID R.F. AMPS 

NUVISTOR PREAMPS MATCHING SUPPLY FOR 

P-25-144-138 me $9.75 C-61 and C-25 solid state $9.75 

P-62- 50- 54 me 9.75 


Ail Amplidyne products are guaranteed 
for TWO years against component failure 
and one year on tube failure. 


COMING SOON 

6 & 2 meter 60 watt xmtr, plate modulated. 
220 & 432 nuvistor converters 


Send cheek or money order today 





MPUDYNE LABS 

KINGS PARK L| NY 

llllllllllll 


BOX 673 


Write for 
technical info 


llllllllllilllllil 


of the noise originates in the two oscillator 
circuits. This is mixed with the desired signal 
and passed along for further amplification. 
This suggests that noise be minimized in the 
two, or more, oscillator circuits. 

Each stage not only contributes its own 
quota of noise but also amplifies any noise 
from previous stages. It follows that the 
front end is the most likely part of the re¬ 
ceiver to begin attempts at noise reduction. 

Think of the cathode of each tube as the 
ground return for all circuits associated with 
that particular tube. Contrary to accepted prac¬ 
tice each cathode should have its own insulated 
ground wire connected to a single point on the 
chassis, either directly or through a suitable 
capacitor. For example, if more than one tube 
is grounded through one wire, current flowing 
through one tube will he directly coupled 
into the other tube's circuits through the 
common ground wire. What is not so obvious 
is the fact that the chassis may act in the same 
manner if used as a common ground connection 
for two, or more, circuits. 

Each stage should be shielded from its 
neighbors by putting each component associ¬ 
ated with a tube in its own metal box. All 
by-pass capacitors should be grounded directly 
to the cathode socket terminal using a mini¬ 


mum length of wire. Ceramic disc capacitors 
have long leads which should be shortened to 
\a\ wherever possible. Tube layout should be 
such as to keep control grid lead lengths to a 
minimum. If other, more important, con¬ 
siderations make this impractical, run the grid 
lead through shielded braid and connect the 
shield, not to the chassis but to the cathode 
socket terminal of the tube being driven. 

While physicists and radio engineers have 
known all this (and more) for years, very 
little of this valuable information has been 
applied practically. Manufacturing costs must 
be kept to an absolute minimum. “Good 
enough is best” appears to be the motto of 
the industry. This means whatever minimum 
of performance the trade will accept. For the 
“do-it-yourself” builder no such motto need 
apply. 

Recognition of the various sources of noise 
will suggest methods of dealing with them. For 
example, consider the noise produced by ions 
in the electron stream. Having previously re¬ 
duced all B plus voltages, if the cathode 
temperature is slowly reduced a point will 
soon be reached where ions no longer will 
be emitted. Electron emission, though reduced, 
will continue. It has been found by experiment 
that the best signal-to-noise ratio occurs at 
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about 75% of the manufacturer’s rated heater 
voltage. 

At this juncture we can imagine you, the 
reader, saying: '‘What good will this do me 
since I live in a noisy location?” We live in an 
apartment house, one door from State Highway 
17. A power line runs along on our side of the 
highway. The roof of our building bristles with 
TV antennas, some connected to radiating TV 
receivers. We suspected that much of the hash 
was coming in over the power circuits. An 
effective line filter was constructed which 
reduced a part of the interference. After this 
it became possible to hear lesser sources of 
disturbance. We located two, a farmer s fence- 
charger, a couple of miles away, and an inter¬ 
mittent power leak where a wild grape vine 
had chosen to climb into a mess of wires on a 
utility pole. These were reported to their 
respective owners who were glad to co-operate 
promptly. 

“Dirt” has been defined as “matter out 
of place.” In like manner “noise” may be 
defined as “signals out of place.” Our problem 
of “noise reduction” changes its appearance. 
It has become a matter with which we are 
more familiar; signal control. 

There is a simple test anyone may make 
to check the noise produced by a receiver. 
With the antenna and ground leads dis¬ 
connected, connect the receiver antenna and 
ground terminals together. A dime will do 
nicely. Now turn the rf and audio gain con¬ 
trols to maximum with avc control in the 
OFF position. Turn the AM-CW switch, if 
any, to the CW position. The noise, issuing 
from the speaker, did not come from outside. 
It was manufactured inside the receiver. 

In case your receiver has been hissing at you 
it is easy to determine where most of the 
noise comes from. With gain controls full on 
try removing tube after tube, beginning with 
the rf amplifier, until the noise is sufficiently 

22K I30K (ADDED) 



FIGURE 2 

After adding resistor and condenser as shown 
retune pitch control to 455 KC by removing 
knob and turning shaft with pliers. 



After determining proper maximum and 
minimum values with the 100 K ohm vari¬ 
able resistor it should be replaced with a 
fixed resistor of the minimum value and a 
variable resistor in series with the proper 
value to cover the entire range. One of the 
gain controls may then be replaced with a 
duol control to enable the operator to make 
front~of~panel adjustments possible. 


reduced to be acceptable. The noise reduction 
which usually follows the removal of the 
converter tube has led to the erroneous belief 
that little, if any, noise reduction will follow 
the use of better tubes or circuits ahead of 
the converter, especially on frequencies below 
thirty megacycles. Let us repeat, this belief 
is erroneous. 

The studious investigator no doubt has 
observed that much of the noise seems to come 
from the bfo and from the converter. We 
acquired a second-hand SX99 which had been 
modified by the previous owner. Having this 
to work with we decided to find out if theory 
would be verified by actual experiment. For 
it became evident that this receiver, like many 
others, had been producing plenty of noise 
without outside assistance. 

Let us re-examine the circuit of the BFO. 
We found it was feeding much too much 
power into the if strip. Enough, in fact, to 
block the receiver completely when the avc 
was turned ON. The “gimmick” capacitor was 
reduced to a minimum by cutting the lead 
from the bfo back to the shield braid and by 
placing a wire as a shield between this lead 
and the if transformer. Bfo output was reduced 
further by feeding voltage to it through I50K 
ohms instead of 22K ohms. Finally a 20 mmfd 
capacitor was connected between plate and 
cathode at the socket and the circuit then 
retuned to 455 kc. While this greatly reduced 
strong signals and also strong noise it had 
very little effect upon weak signals. Most 
evident of all, it reduced the hiss appreciably. 

Since a large part of the noise appears to 
come from the bfo and the converter let us 
re-examine their circuits. Turning to the con¬ 
verter circuit it was noted that the suppressor 
grid, instead of connecting directly to the 
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cathode (as it should), was connected to the 
chassis. Since this violated two basic theoreti¬ 
cal considerations it was cut loose from the 
chassis and conected directly to the cathode 
socket terminal. 

Returning to a physical examination of the 
converter circuit, as modified by the previous 
owner, an OB2 had been installed to stabilize 
the voltage to plate and screen circuits and 
thus reduce drift. A 0.0047 mfd ceramic disc 
capacitor, which we connected directly across 
the OB2, resulted in still further quieting. 
However, this had the adverse effect of pre¬ 
venting the converter from functioning on the 
low frequency end of band four. It was found 
necessary to introduce a 1000 ohm isolation 
resistor between the OB2 and the converter 
circuits to restore it to normal. 

We would like it known that noise reduction 
followed each change. This was evident to 
the ear as well as by the built-in S meter. 
Between changes a foot long antenna was con¬ 
nected in place of the short from antenna 
terminal to ground terminal. This was done to 
make sure that received signals were not 
being reduced along with the noise. Finally 
the receiver was connected to an outside 
vertical antenna, 22 feet high, for further tests 
under normal working conditions. Truly, we 
were amazed! 

It was decided to carry decoupling of stages 
a bit farther than had been done at the factory. 
The rf amplifier stage was decoupled by adding 
a 0.5 megohm resistor in series with the 1.0 
megohm connected to the control grid of the 
first tube. Then the junction of these two 
resistors was connected, through a 0.0047 mfd 
disc capacitor, to the tube cathode at the 
socket. Although this resulted in some further 
improvement, in some positions of the rf gain 
control the receiver would motorboat accom¬ 
panied by flickering in the OB2. In spite of 
this (or perhaps because of this) we decided to 
similarly de-couple the first if tube. 

Then the unforeseen occurred! We installed 
the second decoupler, using a 2.2 megohm re¬ 
sistor. When we tested the receiver, regard¬ 
less of any adjustment we might make, silence 
reigned and the S meter indicated zero current. 
We were about to disconnect the receiver and 
open it up when a weak signal came from the 
loud speaker, but with absolutely no noise! 
Although we had anticipated a little noise 
reduction, we were unprepared for total elimi¬ 
nation of noise as it seemed we had achieved. 
Upon turning both rf and audio gain controls 
wide open, however, many other stations 
leaped out at us, accompanied by very little 


TIME TO GO MOBILE 

WITH WIDE CHOICE OF 
EXCELLENT 

NEW TRANSCEIVERS 




GOOD MOBILES GO 



MOBILE ANTENNA 
10-15-20-40-75- METERS 


MO-2 MAST 


MO-1 MAST 


RM-75 
—•—— 

RM-40 

RM-20 


RM-15 

RM-10 



Buy only the mast and 
resonators for the bands 
you operate. NO NEED 
FOR MATCHING DE¬ 
VICES, NO FEED LINE 
LENGTH PROBLEMS. 
Use any length of 52 ohm 
cable. New, efficient con¬ 
cept of center loading. 
Each resonator has a coil 
specially designed for 
maximum radiation for a 
particular band. Center 
frequency tuning is by an 
adjustable stainless rod in 
the resonator. The fold- 
over aluminum mast per¬ 
mits instant interchange 
of resonators. Mast folds 
over for garage storage. 
Mast has 3/8-24 base stud 
to fit standard mobile 
mounts, but will perform 
better with New - Tronic 
mounts. Power rating is 75 
watts dc input A.M. - 250 
watts PEP input for SSB. 



Mast and resonator 
in mobiling position 



RESONATOR WILL WORK PROPERLY ONLY IF USED 
WITH MO-1 OR MO-2 MASTS. ANTENNA ASSEMBLY 
CONSISTS OF 1 MAST and I RESONATOR. 


MODEL 

DESCRIPTION 

TOT. HGT. of ASSY. 

NET 

M0- 1 

54" mast folds at 




15" fr. base 

Rear deck or fender 

$ 7.95 

M0- 2 

54" mast folds at 




27" fr. base 

Bumper 

7.95 

RM-10 

10 meter resonator 

80" max. - 75" min. 

5.95 

RM-15 

15 meter resonator 

81" max, - 76" min. 

6.95 

RM-20 

20 meter resonator 

83" max. - 78" min. 

7.95 

RM-40 

40 meter resonator 

92" max. - 87" min. 

9.95 

RM-75 

75 meter resonator 

97" max. - 91" min. 

11.95 


ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY 


Ask your distributor to show you these and 
other fine NEW-TRONICS products. Write for 
literature on the complete NEW-TRONICS line. 

NEW-TRONICS CORP. 

3455 Vega Avenue Cleveland 13, Ohio 
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noise. We had stumbled onto a circuit that 
was bringing in signals from all over, with a 
minimum of noise. 

Although we were using a loud speaker the 
volume left much to be desired. It would have 
been ample for headphone reception but we 
wanted to use a speaker and avoid being tied 
to the set. 

We thought that the 2.2 megohm resistor 
was too large and that volume would be in- 
creased if a resistor of lower value were 
substituted. In order to learn its exact value 
a 100K variable was connected across the 2.2 
megohm resistor. We were surprised to learn 
that the signal-to-noise ratio could be varied 
over a considerable range merely by turning 
the 100K rheostat very slowly in one direction 
through its range while rocking the rf gain 
control. Those of you who have had experience 
with old time two or three dial tuners will 
understand what we did. 

We were delighted with the way the re- 
ciever now operated. But we became less and 
less happy because we did not understand 
the reason for its greatly improved performance. 
After much thought on the subject it was 
finally assumed that in some, as yet, unknown 
manner, we had goofed while making the next 
to last change. Once this unflattering, ego- 
deflating idea was accepted it was easy to 
surmise what the goof might have been. 
Examination of the base diagram of the tube, 
a 6SG7, showed that we must have connected 
our second de-coupler circuit, not into the 
grid return circuit but into the cathode return 
circuit of the tube. By making this goof we had 
unwittingly verified the theory by greatly 
reducing all B plus voltages, as measured from 
the cathode. 


Close examination of the socket terminals 
showed us just how the goof had occurred. 
The manufacturer had joined terminals one 
and two together and connected both to the 
chassis as a unit. We had counted the two 
as one! What we had counted as pin terminal 
number four was actually number five! 

The most outstanding improvement which 
came about as the end result of these various 
modifications, however, is this. Using a sep¬ 
arate, small size receiving antenna, it is now 
possible to work break-in without other equip¬ 
ment of anv kind. Another convenience is that 
* 

we may now raise the gain to the limit with¬ 
out being assailed with a hiss like a steam 
locomotive letting oft steam. Limiting the 
power of the bfo tends to limit strong signals 
to a point where they no longer prevent one 
from hearing DX stations. These latter come 
through much better, not having to compete 
with an overpowering beat frequency oscil¬ 
lator. 

In conclusion we offer a word of advice 
to those who wish to profit by our experience. 
Should you decide to make any of these modi¬ 
fications to vour present receiver, MAKE BUT 
ONE CHANGE AT ONE TIME. Then give 
your receiver a thorough test. This is because 
it is much easier to locate, and clear, one 
"goof” at a time than to find, and fix, many. 
Being human, we all make mistakes. The trick 
is to be able to profit by our mistakes. 

Do not imagine that we have achieved the 
ultimate in noise reduction. This is only a small 
beginning. A whole unexplored field lies ahead 
for the researcher to delve into. We will 
continue experimenting and should further 
discoveries warrant publication, we will rush 
to the typewriter. . . . Gabus 


The Improved Challenger 


Some time ago a Viking Challenger was 
purchased by WA6BXZ. After a considerable 
period of time it was evident that the GDQGA’s 
used in the final and driver were subject to 
instability and overheating. In fact, one plate 
cap of a 6DQ6A driver melted off! It was 
decided to replace the GDQGA’s with 6146 s. 

The conversion is quite simple, and involves 
only shifting the base connections from the 
GDQGA’s to those of 6146’s. New plate caps 
had to be purchased, however, since the heat- 
dissipating caps for GDQGA’s do not fit 6146’s. 
The original parasitic suppressors were re¬ 


moved, since the heavy wire used could not 
be soldered to the new plate-caps, and new 
suppressors were wound, consisting of five 
turns of number 18 wire on 100 ohm two watt 
resistors. 

Care should be taken to re-neutralize the 
driver and final stages after the conversion. If 
this is done properly the rig is a real improve¬ 
ment over the "stock” Challenger. There is 
plenty of grid drive on all bands, and the 
signal must be heard to be believed. The rig 
will load up to ratings and possibly higher. 

... K6TBW 
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Richard Taylor K2HQY 
308 Stratford Road 
Brooklyn 18, N. Y. 


The Mark IV 

60 Watt Six Meter Transmitter 


The transmitter shown in this article is the 
end result of some five years of on-again off- 
again spare time work. Using the same chassis, 
the author has rebuilt, added on and modified 
the rig so often that about all that is left of the 
original rig (2E26-10w) is the front panel con¬ 
trols. This final edition, the Mark IV, runs 60 
watts input on 6 meters, fully plate modulated. 

Circuit 

The rf section of the rig consists of a 12BH7 
harmonic oscillator-doubler feeding a 6146 run 
with about 500v on the plate. Eight megacycle 
crystals are used in the third overtone oscillator, 
the plate of which is tuned to 24mc by LI. The 
output of the oscillator then feeds a standard 
doubler stage tuned by Cl and L2. Under 
loaded conditions a good 4.5ma of drive is 
available for the 6146. Detuning Cl slightly 
will bring this down to the required 3.5 ma. 
The plate of the final is tuned by double spaced 
capacitor C2 and L4 and rf is coupled into the 
load bv means of fixed link L5 and C3, a 
lOOmmfd variable. The 10 ohm cathode re¬ 
sistor provides a small amount of self bias for 
the 6146. Both grid and plate meters are pro¬ 
vided for the final. The two coils, L2 and L3, 
act as an rf transformer so that the doubler 
plate tank will “appear” to be in the grid circuit 
of the final, a condition necessary for neutraliza¬ 
tion. Were an rf choke substituted for L3 as is 
seen in some circuits, neutralization could not 
be achieved. Cn does the neutralizing. 

The modulator design is straight forward and 
a close copy of one that appeared in the ARRL 
Mobile Manual. 1 That circuit would not supply 
sufficient power to fully modulate the 6146 at 
60w input so I substituted a pair of 6L6-GC*s 
for the 6L6’s and upped the plate supply vol¬ 
tage to 450v. Lest some of you be aghast at ap¬ 
plying such a high voltage to a pair of 6L6’s 

30 



Front View: It should say 60 W on the 
panel, of course. The aduio section is to the 
left (in the box with the meters and pilot 
lights on it) and the rf section in the smaller 
box on the right. Covers for the two boxes 
are cut from a sheet of Reynolds Do It Your¬ 
self Aluminum. The control labeling should 
be self explanatory. The right hand meter 
reads plate current. 

let me hasten to explain. These 6L6-GC*s have 
a new form of plate construction which allows 
them to have better heat conduction and radia¬ 
tion than the old style plates, hence the higher 
allowable plate voltages. In fact, GE claims 
that a pair of fiLfi-GC’s, operated with 450v on 
the plates and 400v on the screens will give 70 
watts output in AB1. 2 A 125 watt transmitter 
could easily be modulated by a pair of these 
tubes driven by a single 12AX7. In this rig, the 
pair easily overmodulates the final and care 
must be taken to prevent this. Some form of 
negative peak limiter would be nice but the 
author has not had a chance to try anything 
like this. 

Power is obtained from a self contained 


1 ARRL Mobile Manual, First Edition, 

2 GE Ham News; Jan.-Feb., 1960. 
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“economy” type power supply using a 5U4-GB 
and a pair of 6DA4"s in a bridge circuit. The 
power transformer (T3) was lifted from an old 
16" television set as was CH2. Under load some 
500v is obtained from the high voltage output 
and about 250 volts from the low voltage out¬ 
put. This low voltage output is used to feed 
the 12AX7 stages and operate the plate supply 
relay. Make sure that the transformer that you 
use is at least 375-0-375v on the high voltage 
winding. If it came from a large screen TV set 
the current ratings on the windings will be OK 
for this use. 

You could easily omit the plate supply relay 
mentioned above, but I feel that it provides 
more positive control over switching than the 
rotary switch originally used which arced over 
badly a number of times. The relay contacts 
Kla and Klb have .Olmfd capacitors across 
them for spark suppression. As the control cir¬ 
cuit is set up now, the rotary switch (S2) con¬ 
trols the pilot lights, activates the control relay 


and provides three spare sets of contacts 
(SPOT) which are brought out to a Jones ter¬ 
minal strip on the rear of the chassis. These 
extra contacts may be used to control an an¬ 
tenna relay, disable receiver B-plus, etc. The 
relay is mounted on a small “L” bracket near 
the 6DA4 sockets. You are not limited to this 
control circuit, of course. If you wish you may 
buy one relay with say a 6.3v ac coil, which 
will handle all the functions mentioned above 
and have push to talk. I like my method for 
fixed station use. 

Construction 

The entire transmitter fits nicely on to a 
10"xl4"x3" aluminum chassis with the audio 
and rf sections enclosed in small aluminum 
boxes for shielding purposes. A bottom plate 
is attached to the chassis for the same reason. 
The 5"x6"x9" box holds the audio section and 
mounts the meters and the 6"x5"x4" box houses 
the rf section. Shielding is complete in this 



Audio and Modulator Section 


MAY 1963 


31 




Rear View: Eliminate the two can capacitors 
and mount the 6DA4's in their place. Choke 
CH2 can then be mounted in place of the 
6DA4's. The leads to the barrier terminal 
strip are all "dead" and run to the TR 
switch for external control purposes. 

way and very little TVI lias been experienced. 
Pieces cut from perforated aluminum sheeting 
are used as covers for the boxes to allow for 
good ventilation. 

As you will notice from the photos, the chas¬ 
sis has a number of unused holes. This comes 
from all the rebuilding mentioned before. When 
you build the rig try to omit some of the more 
glaring things like that absurd hole the modula¬ 
tion transformer mounts in. I assure you, the 
rig will work just as well with a nice rectangu¬ 
lar hole. Mount all of your large parts on the 
chassis after scribing lines on it to indicate the 
boundaries of the boxes (Don’t forget to do 
this on the inside as well as the outside of the 


boxes to allow for the mounting flange). 

I’d like to suggest a few changes in the parts 
layout born from experience with this proto¬ 
type. Mount the two 6DA4’s in the place of 
the two can capacitors (not shown in the sche¬ 
matic and not used). This will give you shorter 
leads and allow you to move the choke (shown 
beneath the chassis—CH2) to the place for¬ 
mally occupied by the 6DA4’s. This will make 
the power supply wiring easier. Omit one coax 
connector and the RCA phono jack on the rf 
box and mount LI slightly forward of, rather 
than slightly behind, the 12BH7. With the ex¬ 
ception of the 25K-50 watt adjustable resistor, 
all other power supply bleeders and dropping 
resistors are mounted by their own stiff leads 
about where shown. All B-plus outputs of the 
supply are brought to a terminal strip near the 
center of the chassis. 

Wire up the rig, section by section, begin¬ 
ning with the power supply. Some BOOv should 
be obtained under no-load conditions. Do the 
rf section next. As each section is completed it 
can be checked out separately—using a grid 
dipper and a 50 inc receiver, when the oscil¬ 
lator is running and stable, putting a finger on 
the crystal or near the plate tank should cause 
only a slight shift in frequency. Listen on a re¬ 
ceiver at 50 or 24 me with the bfo on. If the 
oscillator proves to be unstable, decrease the 
feedback by increasing the SOmmfd capacitor 
slightly. This should not be necessary since the 
circuit appears to be quite stable with respect 
to tube changes, etc. Keep your leads as short 
as possible and keep the rf leads away from the 
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© SW-240 THREE BAND SSB 

TRANSCEIVER FOR 20-40-75 METERS 



THE ULTIMATE IN TALK POWER AT LOW COST 

with proven reliability ... highest quality... 
superior craftsmanship. 

MATCHING POWER SUPPLIES! 

Mode! SW-12DC (transistorized) $115 

Model SW-117AC, with matching cabinet and speaker $95 Oceanside, California 




chassis. Filament and metering lines in the sec¬ 
tion are all run in small diameter shielded mike 
wire. The output link is constructed by slip¬ 
ping a 4" piece of non-plastic spaghetti over a 
piece of hookup wire and winding two full 
turns over the cold (B-plus) end of L4. Make 
sure the spaghetti you use will not melt. It gets 
warm in there. Twist the two leads to hold the 
link in place. You should be able to slide this 
coil up and down L4 about Ji” to adjust cou¬ 
pling. Resistor R1 is made up of two 100k, 2 
watt and two 470k, 2 watt resistors all con¬ 
nected in parallel. When testing this section 
from the internal supply ^ kip ^7 resistors will be 
needed in the B-plus leads to keep the voltages 
down. The 6146 should receive from 500 to 
550 volts and the ose-doubler stage about 300v. 
Coils L2 and L3 must be spaced very’ closely 
because the drive is highly dependent upon the 
coupling between them. I got over 5 ma with 
the circuits peaked. Anything over 4 ma is 
sufficient. Neutralization is accomplished in the 
usual manner by removing B-plus from the 
final and adjusting Cn until the grid current 
shows no flicker as the plate tank is tuned 
through resonance. Under normal conditions, 
with 500v on the plate and 3.5 ma of drive, 
plate current will be 110 to 120 ma for 60 
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Bottom View: The audio driver transformer 
is mounted in the upper left hand corner 
just below the 12AX7 driver stage. Choke 
CH2 (lower right of the chassis) should be 
moved to the top of the chassis and LI 
moved slightly forward to shorten its leads 
as suggested in the text. The neutralizing 
capacitor now resides on the terminal strip 
just below the grid tuning capacitor. The 
screen resistor of the 6146 (near the upper 
left hand corner of the relay) is now two 
470K-1w and two 100K-2w resistors in 
parallel. The filter capacitors are mounted 
by their own leads as shown and the de¬ 
coupling capacitor for the audio stages is 
placed below the audio driver transformer. 

watts input. Without drive the current rises to 
well over 150 ma. The audio section is wired 
next and no special precautions are necessary. 
It would be a good idea to wire the 12AX7 
socket before the driver transformer is mounted 
though. The phone-CW switch is also wired 
in now and the entire unit tested. With 450v on 
the plates of the 6L6-GC's screen voltage is 
400v and cathode voltage is 33v. 100% modula¬ 
tion occurs with the gain control half open 
when close talking the mike in a normal tone. 
Before putting the rig on the air you should 
put the output on a 'scope so that you will 
know at exactly what point overmodulation 
occurs with your mike and voice. 

As you can see from the photos, I have made 
liberal use of surplus parts and components. 
Scavenge an old TV set for the power supply 
parts and go through whatever surplus houses 
you have available for the audio transformers 
and such. At the time of writing, the modula¬ 
tion transformer (I used a Collins 7R3, nomi¬ 
nally 20 watt job) was available for two bucks, 
the driver for 97 cents and 6146's were going 
for about $1.80 in the New York Cortlandt 
Street area. These items represent the major 
cost of any transmitter and buying them sur¬ 
plus (and using TV set parts) will keep the 
cost of this rig way down. Inexpensive meters 


help too. You'll probably have to buy the 
6L6-GC's new. 

That just about covers it. I have had good 
success and pleasing reports using this rig on 
6. Even into an indoor dipole it was rare not to 
have a comeback when I went on. It appears 
that even in this day and age 50 watts is quite 
a bit of power on this band. TVI has been 
practically nil on a color set whose antenna 
is only 15' from the transmitting dipole. Give 
the rig a try, I think you'll like it. Oh yes, if 
you want to use a VFO with the rig, feed the 
8 me signal into the crystal oscillator between 
the grid and ground, not between the crystal 
socket pins. 

. . . K2HQY 


PARTS LIST 

In addition to the small parts shown on the three sche¬ 
matics the following items are required. Coil data is 
included 

Ll—16 turns #30 enam. on National XR-91 Coil Form 
(dia.-slug tuned) 

L2—5J4 turns 16 TPI dia. B&W #3007 
L3—7 turns 16 TPI $/*" dia. B&W #3007 
L4— 434 turns 8 TPI y 4 ” dia. B&W #3010 
L5—2 turns hookup wire tight wound on cold end of L4 
Cl—15 mmfd. miniature variable Hammerlund HF-15 
C2—15 mmfd. miniature variable Double spaced HF-15X 
C3—100 mmfd. miniature variable HF-100 
Cn—Use standard 8 mmfd. variable with airgap sufficient 
to handle 1200 to 15,000 sudras E. F. Johnson 160-104 
1.8 —> 8.7 mmfd. 

Ml—0-5 ma. Shurite MT-317 
M2—0-150 ma. Shurite MT-323 

Tl—Interstage Transformer Chicago Standard IN-16 or 
Equtv. Ratio pri; entire sec., 1:3 
T2—#30 watt modulation transformer 1 :1 ratio. Surplus or 
use UTC S-19 

51— DPDT toggle switch 

52— 6 pole, 2 position ceramic rotary switch. Centralab 
2019 

T3—TV Power transformer. Salvage from old TV set or 
use Stancor P-6315 

CH2—Exact value unknown (removed from TV set). Can 
use hy at 75 ma 
CHl—5 hy. 200 ma choke 

K1—Hi-voltage Relay Coil resistance (dc) 10K. Requires 
3 make contacts. 6.3v ac relay off filament line would 
work as well 

Misc: Three ilot lamps, #47 bulbs, knobs, hardware, mike 
connector, tube sockets, plate cap for 6146, Jones barrier 
strip, terminal strips, Key jacks, 10x14x3 inch aluminum 
chassis, 5x6x9 aluminum cabinet, 4x5x6 inch aluminum 
cabinet XR-91 coil form 
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Parts Kit 
A vail able 


A Multi-channe 


D re-amp 


Donald Wiggins W9CWG 
807 Lincolnway 
Valparaiso, Indiana 


The pre-amp described here evolved as 
a result of having several transmitters on 
different frequencies, each with its own micro¬ 
phone or needing the microphone already tied 
to another transmitter. It was reasoned that 
with one pre-amp stage feeding several 
cathode-follower stages one microphone could 
be used on the operating table with each 


cathode-follower connected to a different trans¬ 
mitter. The low impedance of the cathode- 
follower would match the input of the two 
meter FM transmitter, this being one of the 
obsolete commercial two-wav units, made ob- 
solete by the FCCTs so-called “split channel 
regulations.” Most manufacturers of mobile 
two-wav radios designed around the carbon 


1/2 I2AT7 

1/2 I2AX7 1/2 I2AX7 OR 6AB4 



cic 


0 250 
OHMS 
OUT 


AT POINT "X* CONNECT AS MANY 
COMPLETE V3 STAGES AS OUT¬ 
PUT CHANNELS DESIRED. 


T | V4 22-IW 3900-IW 
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microphone in the clays prior to the transistor- j 
ized dynamics now available. Also, the low 
impedance can be connected directly to the 
high impedance microphone inputs of most 
ham transmitters with a minimum of hum | 
pickup problems. A word to the wise here. 
Use conventional shielded cables and wiring 
techniques when tying into any transmitter. 
Why ask for trouble? 

The circuit and wiring of the unit is straight¬ 
forward in all respects, as evidenced by the 
schematic and photos. The 12AX7 stages are 
used in conjunction with as many V3 stages 
as your particular application requires. The 
gain control in each V3 stage cathode permits 
adjusting the individual channel gains as 
required. Here, Ik pots were available so they j 
were used in parallel with a 390 ohm to give 
the proper value of bias resistance. 250 ohm 
pots could be used if they must be purchased. 



Interstage coupling was chosen to cause con¬ 
siderable low frequency rolloff. As shown in 
Fig. 2 the response is down approximately 18 
dbm below the mid-frequency range. The 
mid-frequencv output level is -8.5 dbm or 
approximately 0.3 volts. This level is more than 
adequate for transmitters previously using car¬ 
bon microphones. Coupling capacitors could 
be changed from those shown if a different 
frequency response is desired. In my particular 
case, other operators objected to the excessive 
bass response in the original model. A standard 
input level of -50 dbm was used. Hum and 
noise measured 52 dbm below max output 
level. The transmitter audio characteristics are 
relied upon to give the necessary high fre¬ 
quency roll-off. 

As noted in the schematic, no off-on switch 
was used. This unit is mounted under the 
operating table since after it is initially ad¬ 
justed no further access to it is needed. It runs 
all the time that power is turned on to the 
operating table. Its very small power con- 


Superior Design 

CRANK- 

TOWERS 

I ersalile • All-Purpose 

ROHN Crank-Up Towers are 
especially engineered for ama¬ 
teur and experimental use. They 
represent the finest, most prac¬ 
tical towers of their kind avail¬ 
able. ROHN Crank-Ups feature 

(1) construction of welded steel; 

(2) hot-dipped galvanizing 
after fabrication throughout; 

(3) special roller guides be¬ 
tween sections on SD & HD 
Series to eliminate friction for 
smooth raising and lowering. 
Also, ROHN towers assure uni¬ 
form structural strength re¬ 
gardless of tower extension 
from highest to lowest height! 
Available in 37', 54', 71', 88', 
105' and 122' heights. Prices 
start at less than $100. 


Also available are ROHN communication and micro- 
wave, TV reception, amateur radio and general purpose 
towers for all heights to 800 '; telescoping masts and 
roof towers; and complete accessories including micro- 
wave passive reflectors and lighting equipment. 


WRITE TOR FREE LITERATURE AND 

full facts as to why rohn 

CRANK-UPS ARE BEST! See for 
yourself before you buy. 

Manufacturing Company 

P. O. Box 2000 • Peoria, Illinois 

" World's largest exclusive manufacturer of TV - 
Communication towers - Representatives world-wide** 


ROHN 





6 METER BARGAIN 


Assembled, tested, and guaranteed! 5 watt 50-54 
me. printed circuit transmitter complete with 6AU8 
tube and crystal only $6.00 ea. ppd. 

Matching modulator with 12AX7 and 6AQ5 tubes 
also only $6.00 ea. ppd. 

VANGUARD ELECTRONIC LABS Dept. H-5 

190-48—99th Ave. Hollis 23, N. Y. 


TONS OF AMAIEUR EQUIPMENT IN STOCK 

WiESiriEiRN Radio 

SAN DIEGO 

1331 India Street BE 9-0361 

MON-FRI 8:30 to 8:00 SAT 8:30 t. 5^00 
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FIG. 2 


sumption is negligible even if you happen to 
be operating CW. 

The choice of power transformer, Tl, will 
depend on how many output channels are 
required. Base this choice on the basis of 0.3 
amps of filament for each 12AT7 or 0.15 amps 
of filament for each 6AB4. The 12AX7 also 
requires 0.3 amps. Select the transformer 
having adequate filament current rating. 

. . . W9CWG 


Parts List 

All resistors are half-watt unless otherwise stated. 

T1—Stancor PS-8415 or PA-8421. See text for selecting 
proper transformer. 

V4—50 ma selenium or silicon diode 
Cl—40-30-20 ufd, 150 volt electrolytic 
All other parts should be self explanatory. 


73 Parts Kit 

You want to build one of these don't you? 
Well, we have a little box of parts that will 
make building this a snap . . . includes tubes, 
sockets, power transformer, diode, condensers, 
resistors, potentiometer, etc. Catalog price is 
$14.15. KIT W9CWG-1 . $12.00 


Modifications of 


Vibroplex Bugs 


The easiest to modify for the “Do It Your- 
selfer” is the type of “Bug” using the solid-cast 
pivot housing. 

The following ten step by step method is 
easy to accomplish with simple tools: 

(1) Remove spring and vibrating arm from 
armature by filing the heads off of the two 
rivets and forcing out with a punch. 

(2) Buy or fabricate a contact similar to 


dot 


GRD-fO*C 


CUT HERE FOR/** 
SHORTENED BASE 



‘DASH 


(<£]=§) contact 



MOUNTING THE MOVABLE DOT 
CONTACT ON ARMATURE. 


the one used for the moveable dash contact (an 
old antenna relay contact is fine). 

(3) Drill and tap the armature for 6-32 
screw so that the contact will be as close as 
possible to the end of the armature on the left 
rear side. 

(4) Cut the left hand arm of the pivot hous¬ 
ing frame between the dot stop and the tension 
spring. This makes clearance for the reposition¬ 
ing of the stationary dot contact. 

(5) Drill holes for the new stationary dot 
contact and for the grounded (base) binding 
post. (See diagram). 

(6) Cut stationary dot contact support post 
to match the height of the dot contact on arma¬ 
ture, mount in position with insulated sleeve 
and washers. Connect to insulated binding post 
on right side of base with short brass connect¬ 
ing strip under base. 

(7) Mount insulated binding post in previ- 
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ous stationary dot contact hole. Use long con¬ 
necting strip from dash contact after shaping 
it to clear new dot contact mounting screw. 

(8) Mount uninsulated binding post between 
insulated dot and dash bp. Clean top and bot¬ 
tom of base down to bare metal and use star 
lock washer for good electrical contact. 

(9) If desired cut base behind binding posts 
and re-mount rear rubber foot. 

(10) Total cost: 1 contact $.25, one binding 
post $.25. 

. . . W2CDJ 


more use 
for the 

Knockout Punch 

Many users of screw actuated, knockout 
punches may not be aware of their utility in 
cutting plastic and fiber material. Such punches 
are widely used for metal chassis work but 
their use often stops there. 

Some insulation material, such as laminated 
Bakelite, is especially processed for superior 
punching characteristics. Printed circuit stock 
is a good example of this. Try a sample hole 
in a piece of scrap first. Some plastics, such as 
Lucite, will not punch without cracking while 
others will cut cleanly. Masonite hardboard, in 
both the ¥$' and K" thicknesses, cuts nicely. 

Give it a try. The punches work well with 
most materials. One word of warning: Be care¬ 
ful with small pieces of thin work. If there is 
insufficient material around the hole, the bev¬ 
eled cutting edge of the punch may bend and 
crack the more brittle plastics. . . . W4WKM 


Ush “BLITZ 

L 1* a T t BUG” 


coaxial lightning arrester 



LIGHTNING PROTECTION for 

AMATEUR * CITIZENS BAND 
COMMERCIAL RADIO EQUIPMENT 

Models for All Applications 

LAC-1 Type 83 connectors, 1 male, 1 female for 
direct to equipment installation. $3.95 Net 

LAC-2 Type 83 connectors—2 female for 
insertion in cable. $4.45 Net 

LAC-2N Type N connectors—2 female for com¬ 
mercial installations, inserts in cable 

$5.95 Net 

THERE'S NO BETTER INSURANCE THAN 
"BLITZ BUG" 



The CUBEX MK III De Luxe 3 BAND QUAD 



Now 3 ways 

FIBERGLAS SPREADERS 


ALUMINUM SPREADERS 
BAMBOO SPREADERS . 


only $99.50 

. . . only $79,50 
...only $67.50 


At! models use the heavy duty Cubex support structure—2" O.D. tubular 
alum, boom—Heat treated alum, spiders—Hi-Gain— Hi-FBR — Single feedtine 
optional. 

Low Wind Resistance—Light Weight, only 27 ths.—TV Rotor Handles 
Low SWR — Pre-tuned Reflet cor Coils—No Stubs 

The CUBEX MK III gives you 3 FULL SIZE, FULL EFFICIENCY, beom 
ontennos with separate FULL WAVE driven elements on each band. All 
this in half the horizontal space required by a 3 el, 20 mtr. beam. 

— ‘ WRITE FOR FREE BROCHURE "F" 


CUBEX COMPANY 


3322 TONJa AVENUE 


AITADENA 


CAUFORNiA 
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David Traer W4AZK 
P.a Box 215 
Naples, Florida 


A Challenge to the 
Antenna Experimenter 


This very controversial subject will be dealt 
with here, not so much from the technical 
angle but on practical operating results pro¬ 
duced, the methods of achievement, mechan¬ 
ical structures and other odd bits of obser¬ 
vations that may well be utilized by the quad 
experimenter. 

Many years back questions arose as to 
“What is a quad?” “How does it operate?” Not 
having an antenna testing range nor other 
such technical equipment, I set out to learn as 
much as possible about quad operation under 
practical operating conditions. Results had to 
he obtained with equipment that could be 
found around most any ham shack and with the 
meager information found in other writings. 

A small quad was built in the vicinity of 90 
me. This set up was about eight feet off 
ground and some surprising results were ob¬ 
tained. Two similar closed square loop ele¬ 
ments were made, using .25 wave lengths per 
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CURRENT PHASE 

FIG I 


side, and spaced .2 wave lengths apart. A grid 
dip oscillator was coupled at the center of the 
bottom horizontal section. An FM tuner was 
set up several wave lengths away tuned to the 
resonant frequency of this driven element. The 
general method of tuning the reflector with a 
small stub was used by turning the reflector 
toward the FM receiving antenna and tuning 
for minimum signal. The usual results were 
obtained with a minimum backlobe and very 
sharp deep side nulls. 

Then, laying out the current distribution 
around the quad on paper, lead to the theory 
that two two-element yagis stacked one-quarter 
wave lengths apart and fed in phase should 
produce the same results. These two stacked 
yagis were found already available in the quad 
itself except the one-eighth wave length on 
each end of the top sections were bent down 
to meet the one-eighth wave ends of the 
bottom sections bent up, thereby voltage feed¬ 
ing the upper section in phase. 

Insulators were then put in the center of 
each side of the quad on both reflector and 
driven element. (Fig. 1) Also, an insulator 
was placed in the center of the upper section. 
A transposed quarter wave open line was run 
from the feed point to the center of the upper 
section where the insulator had just been 
placed. This configuration gave the approxi¬ 
mate results of the quad configuration but re¬ 
quired more material and left no easy method 
of tuning the reflector or driven element. 
Sufficient power was supplied to the feed 
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point so that a neon bulb would light at the 
side ends of the driven element. As the bulb 
was moved up or down toward the center of 
the upper or lower section of the driven 
element, it would extinguish itself. An rf gal¬ 
vanometer confirmed the neon light conditions. 

Because of the difficulty of tuning the 
director and reflector using this configuration, 
tests were made on the simple closed loop 
of the quad configuration with the same 
results thus showing that the high voltage 
points were on each side of the quad and the 
high current points at the center of the upper 
and lower elements. This experiment was to 
satisfy myself of a theory that had already 
been proven in previous antenna articles, and 
the satisfaction of knowing that the quad could 
be treated as a stacked vagi array. 

Primitive methods? Yes, but still a beginning 
of practical application. Basically the quad is 
horizontally polarized unless fed at one side. 
The diamond configuration was not tried be¬ 
cause it appeared from the current distribution 
that the side null would not be as complete. 
However, experiments by others have con¬ 



firmed there is no difference in operation of 
the diamond configuration. 

Now came the time to try the full sized 
ham band models. The tri-band quad being in 
vogue with separate transmission lines used for 
the three different impedances for the three 
different bands didn’t look good from this 
point of view. After several trys a simple 
spider and tri-band quad was designed (Fig. 
2) so that all three bands would have the 
same percentage spacing. That is, .15 wave 
length on each band. This spider type of con- 
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4“X4"X 3/16" 


IRON PLATE 


13.5'BAMBOO POLES 
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14'. WIRE ATTACHED 18* 
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OF POLE. 
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MATERIAL DIFFERENCE!” 


BEAMED-POWER” ANTENNAS 
and ANTENNA SYSTEMS 


The Choice of the Discriminating 
Communication Engineer... the 
Man who Never Settles for Any¬ 
thing Less than THE-VERY-BEST! 


You too — can enjoy World renowned Telrex 
performance and value! 

Send for PL77 condensed data and pricing cata¬ 
log, describes 107 popular amateur antennas 
from $6.95 to $999.00. Expanded data sheets — 
Your favorite band, also available. 


ANTENNAS 

SINCE i 
1921 I 


F \ M Communication and TV Antennas 

laboratories 

ASBURY PARK 40. NEW JERSEY, U.S.A. 


struction at a heighth of twenty feet withstood 
170 miles per hour winds during Hurricane 
Donna. Impedance measurements showed all 
three bands to be within a few ohms of 60, 
also that the spider angle design would allow 
additional quad elements up to 144 me on 
the same spider. 

The driven elements of the 10-15 and 20 
meter bands were all paralleled at the feed 
point with no change of impedance because 
of the parallel arrangement. Measuring the 
driven elements, either singly or in parallel, 
the three bands showed very close to the same 
impedance. 

A 52 ohm coax feed line was used and 
SWR measurements showed extremely broad 
banding on all three bands, ten meters going 
the highest of 1 to 3.7 at 30 me at a design 
frequency of 28.7 me. 

Hours were spent with a fellow ham about 
four miles away to properly tune the reflector 
stubs on all bands. This, however, was not to 
be as critical an adjustment as at first thought. 
Of course, for maximum gain at a single fre¬ 
quency this adjustment would be critical. De¬ 
pending upon the portion of the band for 
single frequency use, this could tune the re¬ 
flector within the band thereby causing the 
driven and reflector elements to become both 
resonant at some other frequency making the 
beam become bi-directional. The method of 
tuning, explained later, eliminates this possi¬ 
bility with negligible loss in gain. This tri- i 
band quad (actually five bands as six and two 
meter elements were added to the 10-15 and 
20 with a single additional transmission line) 



PREVERTER 
50 & 144 

Low Noise. Transistorized Preamplifer. 6 or 
2 Meter model $14.95 post paid. Available 
from the following dealers or order direct. 

California 

Henry Radio Inc. 

Los Angeles, California 
Mission Ham Supplies 
Riverside, California 
Radio Products Sales, Inc. 

Los Angeles, California 

Western Radio & Television Supply Co. 

San Diego, California 

Illinois 

Klaus Radio & Electric Co., Peoria, Illinois 

South Dakota 

Burghardt Radio Supply, Inc. 

Watertown, South Dakota 

Texas 

Diehl Radio & T.V. Supply, Port Arthur, Texas 
Radio & T.V. Parts, San Antonio, Texas 

IRVING ELECTRONICS CO. 

P. O. Box 9222, San Antonio, Texas 
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The "Box Kite." This took 175 mph winds 
down at 20 ft. 


was operated for two years and compared 
against a manufactured medium spaced trap 
tribander with far better average DX reports 
from the quad. 

On local station’s signals little difference 
of strength was noticed. The quad would 
receive DX signals earlier and stay in longer 
than the comparison antenna. This observation 
may be due to the quad s automatic heighth 
adjustment of up to one-quarter wave between 
the lower and upper horizontal quad elements 
which possibly could be accomplished if it 
were possible to instantly lower or raise a 
vagi the same amount during skip changes. 

Next, a three element quad was constructed 
on a twenty foot boom but was quickly dis¬ 
carded, only because a proper allowance could 
not be made for the driven element to swing 
around the 55 foot pole that was used for a 
tower. Initial tests, however, did prove prom¬ 
ising, as this was used for a few months with 
a decided improvement in general overall 
signal strength over the long path. 

Further development on the quad was tem¬ 
porarily interrupted for experiments with a 
stacked three element quad for FM reception. 
Our local broadcast station had been using 
an eight wave length per leg terminated 
rhombic antenna pointed to Miami for FM 
rebroadcast as part of the Florida hurricane 
network. It became necessary to pick up FM 
stations in more than the one direction. Fig. 


3 shows a stacked three element quad which 
gave an excellent account of itself, not so much 
in gain over the rhombic, but in less fading, 
which is so prevalent on FM signals in this 
location. These FM quad results confirmed 
our faith in the theory and gain of a multi 
element quad. 

Next, the commercially built tri-band three 
element yagi was raised again for further com¬ 
parative tests. This time with its sixteen foot 
boom extended to twenty-six feet and two full 
size fourth elements added for fifteen and 
twenty meters. This was the first yagi beam 
used here that gave any indication of equalling 
or out performing the two element quad tri- 
bander and seemed as though it might be the 
ultimate for this location as a heighth of 55 feet 
is the maximum that can be used here. Won¬ 
derful results were obtained during the ARRL 
DX contest. However, with the “Long Johns” 
starting to increase in number around the 
States on towers with heights up to 140 feet, 
it became necessary to start something new. A 
five element yagi or a four element quad? The 
quad was chosen for further tests to maintain 
a “big signal.” The four elements of the quad 
would mount properly, perfectly and very 
simply on a thirty foot boom and no difficulty 
would be encountered in turning the elements 
around the pole. The ten foot spacing between 
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HENRY HAS 


The SWAN SW-240 is in stock for 

immediate delivery - RIGHT NOW! 

Ask about our liberal time payment plan 



MOBILE or . . . 


HOME STATION 


HENRY IN 
LOS ANGELES(64) 

1 1240 W. Olympic Blvd. 

elements gave plenty of clearance. 

Fig. 4 shows the simple mechanical con¬ 
struction. The problem: How do you go about 
tuning the four element quad? Previous experi¬ 
ence had proven one point; the closed quad 
loop as director or reflector was not as critical 
in tuning as was first supposed. Over a period 
of time a formula has been derived for element 
lengths that had met with all other previous 
requirements. These are somewhat longer than 
other published lengths to allow plenty to 
cut off rather than to add on. Stub lengths 
are never left more than approximately eight 
inches long. After initial resonating, should a 
longer stub be left, take out this portion of 
the stub by adding the excess stub wire to the 
perimeter of the square. 

The driven element is equal to 996/FMG. 
Reflector is equal to 1,044/FMC. Director was 
equal to 946/FMC. 

Electricians' “bugs” are used to hold the 
stub connectors and any other connections, 
then sprayed with Krylon to prevent corrosion. 
With no transmission line connected, but with 
the loop closed, the driven element is grid 
dipped to about 50 kc lower in frequency than 
the desired design frequency. The reflector 
is grid dipped to outside the low end of 20 
meters to approximately 13.5 to 13.8 me. The 
first director was grid dipped to outside the 


HENRY IN 
BUTLER 
MISSOURI 

high end of 20 meters to approximately 14.4 
me and the second director resonated to ap¬ 
proximately 14.4 to 14.45 me. Resonating the 
parasitic elements outside the band prevents 
any possibility of the beam becoming bi¬ 
directional with little loss of forward gain and 
F/R ratio. 

These adjustments were made with the 
boom about 20 feet off the ground. The lower 
sections were easily reached on a step ladder. 
Making adjustments at this low height requires 
resonating the elements approximately 50 kc 
lower than the design frequency as when raised 
to operating heighth (40-60 feet), the resonant 
frequency is raised about 50 kc or more. 

The impedance measured about 38 ohms, a 
little low for 52 ohms,—but read on—when 
raised to 55 feet the SWR was almost fiat 
from 14.0 to 14.350 me! 

This broad banding effect on the SWR was 
obtained with a beam impedance some 25% 
or more lower than the feed line impedance. 
Note that the SWR does not fall to unity at 
any given frequency, but that there is a general 
overall broad banding which proves much 
better than the unity at center of band and 4 
or 5 to 1 SWR at either end of the band. 
(See G4ZU article CQ November 1959 page 
67.) 

Tests on front to back ratio naturally would 
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be variable as with any beam antenna, de¬ 
pending upon the conditions at that time. 
Safely, the four element quad has 23 to 35 
db front to back ratio. The forward gain 
showed 12 to 14 db over a dipole erected at 
the same height for test purposes. Of course, 
under some conditions of back scatter these 
figures are somewhat lower. The greatest gain 
is apparently on some lower vertical angle. 
Our tests methods did not include vertical 
angle measurements. However, a 2 S unit 
gain over a dipole is not to be sneezed at. 

It is true that many yagi type beams show 
10 db or more gain, but when it comes to 
getting a db or more, the average ham dis¬ 
regards this. “Well, it won’t show up on the 
S meter/’ True, but has it ever been noticed 
that the “big signals” get to the Dx’er ( who 
may not even have an S meter other than his 
own two ears) by a margin of only one-half 
of an S unit or less over the gang in a pile 
up? (3 db gain is enough for a noticeable 
change to the ear). How this apparent addi¬ 
tional gain is achieved is not fully understood. 

A further experiment with the four element 
quad was to operate two of the elements on 40 
meters. The method used was stub switching. 

The characteristics exhibited by transmission 
line segments as can be obtained from most 
any handbook, show that a half wave section 
of transmission line at a given frequency 
shorted at one end will exhibit the same 
impedance at the opposite end. That is zero 
or shorted regardless of the characteristic 
impedance of the transmission line. This prop¬ 
erty, coupled with the fact that a similar line 


one quarter wave length at a given frequency 
shorted at one end offers an infinite impedance 
at the opposite or shorted end. Thus, the same 
stub at 14,200 kc will offer a short opposite 
the shorted end, but at 7,100 kc will exhibit 
an infinite impedance or insulator opposite the 
shorted end. When this principle applied to 
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SEETEXT 



NORMAL 20M 
QUAD REFLECTOR 
AMD OIRECTOR 


two of the elements of the four element quad 
as shown in Fig, 5, it becomes possible to have 
a two element 40 meter parasitic beam with 
one-half wave elements folded in the shape 
of a square. These stubs had absolutely no 
affect on the 20 meter quad operation. 

At this writing no further adjustments have 
yet been made to improve the operation of the 
40 meter elements which do exhibit some 
directivity but with little front to back ratio. 

Time has not permitted further experiments 
along this line but one wishing to have a four 
element 20 meter quad and a 40 meter beam 
antenna with the same transmission line and 
no relavs or switches, this may be worth 
further investigation. Fig. 5 shows how the 
stubs are attached. It must be noted, however, 
that the word “beam” was used as it has been 
“sweatfully” learned that a so-called shortened 
quad with loading coils or stubs will take a 
load and show some directional properties, but 
with anything less than one quarter wave 
spacing between upper and lower and/or 
side to side wires the arrangement looses the 
q uad eharacteristies. 

Some readers may have noticed the un¬ 
balanced method of feeding the quad directly 
with the coaxial cable. Various horizontal pat¬ 
tern measurements have been made and in 
each, only the small rear lobe is partially 
distorted with no effect on the forward lobe. 
This was a very minor consequence from this 
point of view. Of course, a balun or gamma 
match could be used to rectify this situation 
and again one may refer to most any handbook. 

Reversing the coax leads will, of course, 
reverse the slight distortion of the pattern 
on the rear lobe. 

The final outcome of these quad experi¬ 
ments has been very gratifying. The signal 
from here has been greatly improved from 


N 



s 


2 EL QUAD TRI-BAND 14.1 MC 40 FT 

over the past few years and those with an 
experimental nature will find numerous new 
features in the antenna field within which to 
explore. 

Experiments are now under way on a full 
sized dual band four element quad for 40; 
20 and 15 meters. Gain figure for 15 meters 
should exceed 15 db and 8 db on 40 meters. 
For invaluable help on tests over long and 


280 t 4 6 • 2*0 2 4 « • SttO 



short paths it is gratefully acknowledged of 
Reeve K4AW, Walt the late K5JLO in New 
Orleans, Jim VK6SA and Lambert ZS6IF. 
Locally to Armon K4FOM, Frank K4YPA, 
John K4UGE and others who graciously gave 
of time and energy. . . . W4AZK 



DOW-KEY’S DK2-60 

DPDT r.ff. 
SWITCH 


For Switching 2 Coaxial 
Lines Simultaneously! 


0K2-60 with (JHF Connectors, each 


s 19 


Freq. 0 to 500 me; Power Rating to 1 kw; 

VSWRjess than 1,15 to 1 from 0 to SOOmc; 

Standard coil voltage.and other r.f. 

Connectors available. 


Manufactured and Guaranteed by 


DOW-KEY CO., Thief River Falls, Minn. 
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New! ' COMPREAMP ' 

Transistorized Audio Preamplifier 

This new audio preamplifier increases 
"calk power” up to 10 times . . . pro¬ 
vides up to 10 db compression when in¬ 
serted in hi-impedance microphone lead 
of a radio transmitter. 

This device will prevent overloading of 
the transmitter on the peak energy spikes 
normally present in speech waveforms. 



Mode! CPH-1, as illustrated 
Model CPH-2, 3-wire for push-to-talk, less connectors 

Price, delivered, with battery, $13.95 


Send check or 
money order to 


The METRODYNAMICS Corporation 

8 WESTOVER AVENUE • CALDWELL, NEW JERSEY 


LETTERS 

Dear Wayne: 

I would like to point out an error in the schematic of 
my article, “Building a 6 & 2 meter portable.” (March, 
Page 33) The Ant. connector, switch S1 * A, relay Kl-A 
and Kl-B, all are connected with coax, and the shield is 
grounded, not the center conductor as shown. 

Also it should be noted that coil L! is tapped 1 f 3 the 
way up from ground for the Ant. connection. 

A very limited supply of the mmfd 27 mmfd variable, 
can be obtained by sending $1.59 to “Red” Johnson Elec¬ 
tronics, 3311 Park Blvd., Palo Alto, Calif. 

. . . Richard Juengel K8KDX16 

PHL Revisited 

Gentlemen: 

I would like to comment on Fred Doughty’s article 
“Double Sideband” in the Feb. *63 issue. I have long 
been a supporter and booster of DSB and concur with 
Fred’s excellent comparison of modulation systems. How¬ 
ever, to be fair about things, I think it should be pointed 
out that these comparisons are only valid when the final 
stage is coupled directly to the antenna. When, as is 
customary, the signal generated is amplified by a linear 
amplifier many of the advantages described are lost. This 
is particularly true of power in for power out comparisons. 
It is significant that even with the “linear equalizer” in 
the system we still have two sidebands for the receiver to 
select with DSB. Further, one point that seems to have 
been overlooked is the ease of bandswitching with DSB as 
compared to SSB. How about some expert coming up with 
plans for a good high power DSB transmitter with modu¬ 
lation applied at the final stage so that the “lazy linear” can 
be discarded? 

W. E. English K0DLF/I1DFB 

Dear Wayne, 

In your capacity as editor of 73 how did the article by 
W3PHL in Feb. ’63 on DSB ever get by your editing 
and appear in the Mag. It is the biggest bunch of garbage 
I have ever heard. It is untrue, contradictory all the way 
through and nothing but a bunch of doubletalk. Its proper 
place should have been for an April fool joke. 

John Badali WA2VME 

Att. Wayne Green Editor?? 

I have been a ham for 36 years and I have never 
seen anv article published as stupid as the one you 
published by W3PHL. I will not spend any more money 
for vour magazine. 

G. V. Lichtenfels W3AQT 

Dear Wayne, 

I enjoyed the thoroughly informative article by Fred 
Doughtv W3PHL on the subject of double sideband. 

Dick Genaille K4ZGM 


F M 

FREQUENCIES 

52.525 me 
146.94 me 


FM FM FM EM FM 

:TRU 30D 150mc $45. 0Q FMTRU 41V 30-50mc $85 . 
FI ITR 3GD 20-50mc $45.00 50BR base sta. 30-50mc $85 
FMTRU SOD 150mc $65-$l00 BOY base sta. 30-50mc $150 
FMTR SOD 30-50mc S65-S100 T44A6A 450me $100 and up 


AIso-GE gear $35 and up, Dumont and Link gear available. 

nnrthwptt sloctromcs 

11 I III if w •# I Box 7, Chesterton, Indiana 



ONLY 

8x5x2 


QS0-L0G the modern QS0 filing system 
NO CARDS TO REFILE, MISFILE, OR LOSE 
COMPACT—REPLACES 800 FILE CARDS 
CAN BE EXPANDED INDEFINITELY 
DURABLE CONSTRUCTION FOR LIFETIME USE 
PERSONALIZED WITH YOUR CALL LETTERS 
ONLY $9.95 COMPLETE POSTPAID 
(CALIF. RESIDENTS ADD 4% SALES TAX) 
COHRS* Dept. 75 Box 504 Charter Oak, Calif. 



WANTED 

Transistors, Tubes all types, Test 
Equip., Ground Equip., PRC, 
GRC, TS, URM, UPM, Aircraft 
Communications Sz Navigation 
Equip. Write or phone 

V & H RADIO 

2053 Venice, L.A. 6, Colif. 


Reyco Multiband Antenna Coils 

Traps for dipoles , . . high strength . . . moisture 
proof guaranteed to handle a full KW. 

Model KW-40 coils will, with a 108 foot antenna, 
provide operation on 10-15-20-40-80. $12.50 set. 

For information on other models write: 

FRED L. REYNOLDS W2VS, 492 Ravenswood Ave., 
Rochester 19, New York 


ACl - Samples 25c (refundable) Wildcat Press, 6707 
\aOL5 Beck Av*., North Hollywood, Calif. 


TELETYPEWRITER 
EQUIPMENT • COLLINS 

51J2, 51J3, R-390A/URR Receivers (.50-30.5 
MC). Teletype Printers #14, #15, #19, #20, 
#26, #28. Kleinschmidt Printers #TT-4A, TT-76, 
TT-98, TT-99, TT-100, GGC-3. Telewriter Fre¬ 
quency Shift Converter. For general information 
& equipment list, write to TOM, W1AFN, ALL- 
TRONICS-HOWARD CO., Box 19, Boston 1, 
i Mass. Richmond 2-0048. 
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Denys Fredrickson W^BMW 
3923 East Funston 
Wichita IB, Kansas 


Panoramic Spectrum Analyzer 


HAVE YOU EVER wondered how 
congested the band was on either side of the 
frequency to which you were listening? Is 
there a hole in the QRM for one to which to 
QSY? Should one QSY up or down? How far 
should one QSY? When he did QSY, where 
did he go? How close am I to the edge of 
the band? How can one zero beat or check 
for splatter without changing the receiver 
dial? Does the received signal have carrier 
shift? These are but a few of the questions 
that can be answered by building this unique 
and easy to operate panadaptor. It is also a 
tremendous aid in chasing DX and for net 
operation. 

The Panadaptor was designed and built as 
a twin to the Modulation Analyzer 1 . The same 
size chassis and case were used. The if and 
sweep circuits are similar to those in the 
“Snooper* built by W7HEA 2 . The components 
are all available commercially which elimi¬ 
nates reworking surplus gear which many 
times is difficult to obtain. 

The signal input to the panadaptor is ob¬ 
tained from the first or second conversion stage 
in the receiver. Although connecting to the 
first stage will allow a greater bandwidth to be 
observed, the writer used the second stage be¬ 
cause of convenience. A satisfactory band¬ 
width of 70 kc was obtained. 

Circuit 

The first consideration should be the signal 
from the receiver because the input of the 
panadaptor will have to match the frequency 
obtained from the receiver. The Panadaptor 


1 Modulation Analyzer, CQ, January, 1961 

2 The Snooper, CQ, August, 1952 


rf input transformers were stagger tuned to 
obtain the best linearity and bandwidth as 
possible. 

The mixer-oscillator was tuned to a fre¬ 
quency of 630 kc so when mixed with the 455 
kc signal from the receiver, the mixer-oscilla¬ 
tor output frequency will be the panadapter 
if frequency of 175 kc. A different rf input 
and/or panadaptor if frequency may be used 
if desired by changing the transformers and/or 
retuning the mixer-oscillator to produce the 
desired if frequency. 

A 6AK5 reactance modulator is used to 
sweep the spectrum on each side of the center 
frequency by varying the reactance of the os¬ 
cillator circuit which causes the oscillator fre¬ 
quency to change. The 50K resistor and 10 
mmfd capacitor in the reactance modulator 
and oscillator circuit are somewhat critical for 
proper reactance tube and oscillator operation. 

A question may arise concerning the 1 meg 
resistor which is connected between the rf 
gain control and B plus. This little device will 
allow a smoother and broader control of the 
gain rather than have it all bunched up on 
one end of the control. 

The 12AX7 operates as a sawtooth generator 
and amplifier to drive the reactance modulator 
and horizontal sweep of the CRT. 

The length of the base line can be adjusted 
with the horizontal width control. The sweep 
pad control (broad adjustment) and the 
sweep width control (fine adjustment) will 
control the amount of radio frequency spec¬ 
trum that is to be viewed. By adjusting the 
sweep, the display can be varied until only 
one signal appears on the CRT. Centering the 
received signal on the base line is accom¬ 
plished by the center frequency control. The 
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linearity control interacts with the center fre¬ 
quency control and adjusts the linearity of the 
sweep of the local oscillator. The if amplifier 
and power supply are of the standard variety 
so time and space will not be consumed in 
outlining their function. The CRT controls are 
similar to those used on the Modulation Ana¬ 
lyzer. 

Construction 

The receiver was modified by adding a 10 
mmfd condenser or less to the plate of the 
stage you desire to use. Connect one end of 
the condenser to the plate and the other end 
to the center conductor of a short piece of 
RG-58/u coax. The shield of the coax should 
be left floating or above ground at the con¬ 
denser end. Install a phono plug on the re¬ 
ceiver and attach the other end of the coax 
to the phono plug and ground the shield at 
the plug end. The alignment of the receiver 
is generally not affected if the coupling con¬ 
denser is small. This completes the receiver 
modification. 

The power transformer should be positioned 
as far from the CRT as possible to reduce the 
affects of electromagnetic interference. In 
some cases it may be necessary to rotate the 
transformer to further reduce the interference. 

The layout of parts is rather critical due to 
the limited space available, so care should be 
taken before holes are drilled. Use plenty of 
terminal strips under the chassis to facilitate 
wiring. The controls on the panel were located 
similarly to the controls on the Modulation 
Analyzer and will allow full control of the 
display. A temperature compensated condenser 
should be used for the mixer-oscillator circuit. 
This will reduce drift during warm-up and 
operation. However, there are controls on the 
front panel that will also compensate for drift. 
The case should be well perforated for ade¬ 
quate ventilation. 

It may be desired to build the Modulation 
Analyzer and Panoramic Spectrum Analyzer 
into one unit. This would make a very attrac¬ 
tive and much talked about accessory. 


Adjustment 

After the unit has been completed and wir¬ 
ing double checked, give it the smoke test by 
applying power. The filaments and pilot light 
should illuminate. Allow several minutes for 
warm-up before alignment. Remove the rf am¬ 
plifier and reactance modulator tubes and con¬ 
nect a signal generator to the grid of the 
mixer-oscillator. Set the generator frequency 
to the if frequency of the panadaptor. Connect 
a VTVM or scope across the detector load re¬ 
sistor and tune the if transformers for maxi¬ 
mum output. Adjust the panel controls until 
the base line appears approximately 1/3 of the 
way up from the bottom of the CRT. Place 
the sweep, center frequency and linearity con¬ 
trols to approximately the mid-position. Re¬ 
place the rf amplifier and resistance modulator 
tubes and connect the signal generator to the 
panadaptor input. Set the generator frequency 
to the input frequency of the panadaptor. 

Now align the oscillator frequency until a 
pip shows on the center of the base line on 
the CRT. If the signal generator frequency is 
varied back and forth, the pip will also move 
back and forth across the CRT. The rf trans¬ 
formers can be stagger tuned to produce as 
linear an output when observed on the CRT 
as possible, while varying the generator fre¬ 
quency. 

The oscillator frequency may be determined 
with a GDO or by the use of a receiver. Place 
a short antenna, from the receiver, near the 
coil and tune receiver and/or oscillator until 
the signal is heard. The oscillator can now be 
tuned to the desired frequency. The second or 
third harmonic may be used, if necessary, for 
receiver reception. 

Operation 

After the unit has been aligned, connect the 
coax jumper cable from the panadaptor to the 
receiver. With receiver turned on and then 
tuning across the bands, you will get an idea 
of the type of presentation to expect on the 
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CRT. You may desire to touch up the align- { 
ment as a final adjustment. 

The height of the pip will double when the 
modulation is 10QX. Carrier shift is indicated 
by a sidewise movement of the pip under 
modulation. Splatter is evident when smaller 
pips appear and disappear on either side of 
the received signal when modulated. Zero 
beating is simply accomplished by moving the 
pip from your VFO to coincide with the re¬ 
ceived signal. Out-of-band operation can be 
eliminated when using a crystal calibrator and 
the panadaptor. You can immediately see if 
your signal is ‘In or “Out” of the band by its | 
position with respect to the crystal calibrator 
signal. After calling CQ you can see the sig¬ 
nals replying (within limits) without touching 
your receiver. The face of the CRT can be 
calibrated by using an overlay or thin strips 
of tape as markers. 

The signal may be monitored by using a 
pair of headphones and by adjusting the cen¬ 
ter frequency or receiver the desired signal 
can be heard. 

It is also a considerable aid for SSB and 
GW operation. It is the writer’s opinion that 
it could be used in copying code visually for 
those that are deaf. 

When chasing DX, the signals are some 
times quite weak. As you are tuning across the 
band you will see the signal before you hear 
it, thereby tuning more carefully when you 
approach his frequency. If the DX signal 
should take a dip at the time you tuned to his 
frequency, chances are you would have missed 
a rare one without the panadaptor. 

The writer has worked 125 countries on 
phone in approximately two years and quite a 
few of these are attributed to the use of the 
panadaptor. It is a very versatile piece of 
equipment and will also enhance the beauty 
of the shack. 

The writer wishes to thank Mr. Dick Azim, 
K0JEJ, for the fine job of photographing the 
equipment. . . . W0BMW 


We'U pay $1 each far ideas good enough to print. 


I'd like to see . . . 

. . . coaxial cable made lower loss by silver 
plating the surface of the inner conductor since 
most of the skin effect loss is on this surface. 
Tinning increases skin effect losses, silver re¬ 
duces it. ... W2WLR 


New Heavy Duty 
RFI Suppression Kit 
For Mobile Radio 



T'V OPERATORS can now enjoy 
I 1-^ clearer, less tiring mobile com- 
U munications at longer ranges. 

Sprague’s Type SK-1 SUPPRESSIKIT 
provides effective R-F Interference sup¬ 
pression—at moderate cost—up through 
400 me. Designed for easy installation on 
engines with 6-volt or 12-volt generators, 
the Suppressikit makes possible high fre¬ 
quency interference control by means of 
Sprague’s new, extended range. Thru-pass* 
capacitors. 

The components in the SK-1 are neatly 
marked and packaged, complete with easy- 
to-follow installation instructions. 


The generator capacitor is a heavy-duty 
unit rated at 60 amperes, and will operate 
at temperatures to 125°C (257°F). There’s 
no chance of generator failures from capac¬ 
itor “short outs,” as with general purpose 
capacitors. The Thru-pass capacitors for 
use on voltage regulators are also rated 
at a full 60 amperes. 

Containing only 5 easy-to-install capaci¬ 
tors, the Deluxe Suppressikit is a well- 
engineered kit. The net price is a little 
higher than that of many thrown-together 
kits, but it saves you so much time and ag¬ 
gravation it’s well worth the slight extra cost. 

For additional information on the Type 
SK-1 Suppressikit, see your Sprague Elec¬ 
tronic Parts Distributor. 
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TELREX ROTATOR-INDICATOR SYSTEM MODEL TS23WUS 

THRU ROTATOR 


EELAN D EAS IE R 




fOB ASBUKY ftl** HJ 

lER TEL»£* ROTATORS 




MODEL TS^^RjS *435*? 


**** 




tic*** 


INSTALLATION MAINTENANCE 

• 13001NA.SS ROTATION TOROUE 

• SELF LOCXINB BY STURDY WORM SEARS 

• AZIMUTH INDICATION NY SELSYNS 

• AUTOMATIC LIMIT OF ROTATION 

• OCStONEO FOR 2" Oil MASTlNS 

I oufmns peed^iSwS! 1 ?rpm“ P sumjco ^ 

• WILL FIT INTO OR ONTO A •* SIDED TOW ER TELREX LABS 

WRITE R3R FREE F1-T7 DESCRIBING THE WORLDS MOST ROFULAR ANTENNAS ASRURT PARK HJ 


(W2NSD/1 from page 6) 

S-920 

The portents are good for the reciprocal 
licensing bill this time. Senator Goldwater 
fought it through all of the various agencies 
involved last year and was able to reword 
the bill so that all of the objections raised 
were taken care of. No great problems are 
envisioned in getting it through this year. 
The following are the reasons why I believe it 
important for us to give this bill all the back¬ 
ing we can. You may keep in mind that I am 
a well known worry-wart, though I alibi this 
deficiency in my makeup by pointing out that 
I haven’t been wrong yet. 

Passage of the bill will, I believe: 

1) Permit us to operate from a great many 
countries of the world while traveling. This 
would allow us to do a lot more DXpeditioning 
and would also make it possible for us to meet 
the local amateurs through on-the-air contacts 
and achieve better people-to-people relations. 

2) Foreign amateurs visiting the U. S. would 
be able to meet the lower powered U.S. ama¬ 
teurs and get to know them better. 

3) The expense of visiting the U. S. is high 
and unfortunately it is the important and influ¬ 
ential foreign amateurs who suffer from not 
being able to operate while in our country. We 
will have quite an advantage if we make this 
demonstration of international good will toward 
foreign amateurs. This will come home to roost 
at the next Geneva Conference when realloca¬ 
tions of the short waves will be the major mat¬ 
ter of moment. 

In this day and age of inexpensive tours and 
miniature transceivers we can benefit much 
from the passage of this bill. 

Continental QSL Club Kaput 

It seemed to me that the chain-letter eco¬ 
nomics of the Continental QSL Club would 
eventually be their downfall . . . well I was 
wrong. Section 25 of the Postal Regulations 
did it instead. You see, the Post Office has 
been set up as a monopoly by law so that 
there cannot possibly be any competition to 
their service. This possibly has a lot to do with 
the shape the P.O. is in now. The part that 
(more trivia on page 85) 


DOW RADIO 

£ CUetnatu&L 

1159 E. Colorado Blvd.-PASADENA-Mu 1-6683 

222 West Main St.-SANTA MARIA-WA 2-1765 

5857 Hollister Arve.-GDLETA-WO 7-3401 

1505 S. Oxnard Blvd.-OXNARD-HU 6-6353 



DOW-KEY CONNECTORS 


PANEL MOUNT 

Durable, silver 
oUfed. precision 
made Only 
Hole ts needed, 
no screws, 

ca. „ . . . .70 


DOUBLE MALE 

Favorite every¬ 
where Precision 
made, rugged 
locking type 
Silver plated 

ea _1.25 



I DOW-KEY COMPANY, Thief River Falls, MinnJ 


USED EQUIPMENT - 

GUARANTEED A-l CONDITION 

2 VIKING “500” transmitters (new price $1050) only $495. 
B & W 5100 $179. DX-100 $129. COLLINS 32V-1 $159. 
PIERSON KP-81 $225. VIKING II and vfo $149. G0NSET 
GSB-101 $219. CE 20A & vfo $159. VIKING INVADER “200” 
$459, “2000“ $895. SX-101Mklll $239. HQ-170C $249. 
***G0NSET G-66 Rcvr W/12VDC thin pack . $119.*** 

***G0NSET G-77A Xmtr w/ power supply $159.*** 

Many others in stock. Write & ask. Top Trade-ins! 
Complete line of Antennas & Ham Parts. 

Distributor for Collins , Hammarlund, Johnson, 
HalUcrafters, G on set, National, Drake, B & W. 

Equipment above prepaid in Continental U. S. 

MISSION HAM SUPPLIES 

5472 Mission Blvd. Riverside, California 

Phone (area code 714) OV 3-0523 


ARROW ELECTRONICS 

7035 Laurel Canyon Blvd., North Hollywood, 

Colif. 

Phone (213) 765-7040 
Largest Ham Department in the Vslley 
NATIONAL - HALUCRAFTERS - GONSET - JOHN¬ 
SON - POLYCOMM - MONARCH - and others 

Up to 20% off on demonstrators 

Complete line of tubes, components, & tools for 
Amateur, CB, TV, Stereo & Hi-Fi 

Other Stores at: 

4736 W. Century Blvd., Inglewood (2131 OR 8-5406 
2713 S. Main St., Santa Ana (714) Kl 5-0405 
2650 E. Colorado Blvd., Pasadena (213) MU 1-4138 
4686 Long Beach Blvd., L.B. (213) CA 3-3813 
1015 S. Figueroa St., L.A. (213) Rl 7-0271 
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Shielding the 
Breadboard 

Charles Miller W1 ISI 

General Radio Company 

West Concord, Mass. 

It appears that few circuits ever become 
successful without passing through what is 
known as the breadboard stage. The import¬ 
ance of this stage of development is not to be 
minimized, and some knowing individuals have 
even formulated laws for the construction of 
breadboards. 1 A number of materials have be¬ 
come available in recent years which are de¬ 
signed expressly for use in breadboard con¬ 
struction. One of the most useful of these has 
been perforated, insulated board. Most manu¬ 
facturers supplying this material also supply 
complementary components specifically de¬ 
signed for breadboard work. Unfortunately, the 
need often arises to shield circuits from stray 
fields present either in the work area or be¬ 
tween various parts of the circuit. The pho¬ 
tographs illustrate my solution to this problem. 

Basically, the breadboard should be a time 
saver. That is, it should allow the desired cir¬ 
cuit to be constructed with the least possible 
attention to mechanical details. To avoid mak¬ 
ing odd packages for each new breadboard, 
the author built several standard packages. 
Each package has a variety of connectors and 
miscellaneous holes in at least one side. A sec¬ 
tion of standard perforated board may then 
be mounted on spacers permanently attached 
to the bottom. Breadboard construction then 
proceeds normally. A lid is provided for shield¬ 
ing purposes. When shielding is required 
between several circuits, they are simply 
mounted in separate enclosures and connected 
by means of shielded cables. Although the 
author’s primary use is with transistor circuits, 
the total height is sufficient for vacuum-tube 
work, though ventilation should be provided. 

The enclosures shown are deep-drawn alumi¬ 
num boxes manufactured by the Zero Manu¬ 
facturing Company. 2 Although standard, less 
expensive electronic chassis or boxes could 
have been used, the absence of the lip is highly 
desirable. The enclosure and its lid are identi¬ 
cal, measuring 6% by 9/s inches, 2M inches 
deep. This leaves sufficient clearance behind 
permanently mounted components such as con¬ 
nectors and switches, so that a section of 
Vector-board® may be readily inserted or re¬ 
moved. The choice of connectors, of course, is 
up to the individual, but it is recommended 



Shielded breadboard cabinet illustrating a 
variety of components and connectors 
mounted on one face. 



Cover is made by bolting washers to inside 
of box of same dimensions. Total height is 
adequate for vacuum-tube circuits (see 
text ). 



Top view showing perforated board in place. 
Note accessibility of terminals on panel- 
mounted components through the use of a 
deep-drawn box. Additional components 
may be mounted on rear face/ if required. 
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SINCE 1933 • ONE DAY SERVICE • Phone CY 4-0464 


QUEMENT ELECTRONICS 

1000 SOUTH BASCOM AVENUE SAN JOSE, CALIFORNIA 

"Northern California's Most Complete Ham Store" 


that they be of high quality as they will un¬ 
doubtedly remain permanently attached to the 
cabinet and receive a great deal of wear. As 
many as possible should be installed as they 
constitute the only electrical access to the 
circuit when the cover is in place. The binding- 
post type shown is extremely versatile and 
when properly spaced may be used with com¬ 
mercially available banana plugs and shielded 
cables. Good coaxial connectors should be 
provided for higher frequency use. Additional 
holes accommodate switches, potentiometers, 
etc. Five spacers have been provided, placed 



Front view of cabinet with perforated board 
in place. 


so that they line up with hole centers in the 
Vector-board. The fifth spacer (center) will be 
found necessary if it is intended to use the 
standard Vector push-in terminals. The added 
support eliminates the possibility of breaking 
the board or causing a short when inserting 
terminals. Rubber feet are provided to prevent 
marring bench tops by the heads of the screws 
holding the spacers down. Photos 2 and 3 
illustrate some breadboard work in progress. 
The enclosure as shown was adequate for 
this particular circuit. Had this not been the 
case, additional components and/or connectors 
could have been mounted along the rear face 
of the enclosure without hampering the re¬ 
moval of the entire board. 

The integrity of the shielding will be main¬ 
tained if snap buttons are employed whenever 
the components are permanently removed. 
Covers are made by simply bolting washers 
around the inside edge of identical cans as 
shown in Photo 4. If vacuum-tube work is 
anticipated, adequate ventilation must be pro¬ 
vided. Screen-type snap buttons may be used 
on the sides of the main cabinet and the top 
of the cover. . . . W1ISI 

1 Johnson, R. W., The Art of Tacking, Electronic Design, 
July 19, 1961, p. 176 . 

2 Zero Manufacturing Company, 1121-23 Chestnut Street, 
Burbank, California. 
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Ray Abraczinskas W3HJR/f/> 
412 Elm Grove Lane, Apt. 7 
Hazelwood, Missouri 


A Broad Band, 

Coax, Folded Dipole 


I have heard numerous comments on the 
bands lately such as, “Don’t work any CW here 
on 80 meters because my antenna is tuned for 
the phone band and won’t load up down there.” 
“I can’t talk to him because he works on 3810 
and my antenna is cut for 3950.” “I’m using an 
inverted V antenna and the apex angle is sharp 
causing the bandwidth to be narrow.” “I want 
an antenna that will perform well with a low 
SWR across the whole 20 meter band.” “I can’t 
put up a low frequency dipole because I 
haven’t got the room.” This article is presented 
for these persons’ benefit. 

Many oldtimers who have used the folded 
dipole antenna will recall that shorting the two 
wires of the ribbon a distance out from the cen¬ 
ter equal to the velocity factor of the ribbon 
times a free space quarter wavelength, see Fig. 
1, will cause the antenna to have a more con¬ 
stant impedance match over a wider range of 
frequencies thereby giving better bandwidth 
characteristics. This is the theory on which the 
material presented here is based with minor 
variations to suit one’s need and fancy. 

Since most new commercial transmitters have 
a relatively small variation in output impedance, 
52 ohm coax is a natural choice for a transmis¬ 
sion line. When connected to an ordinary wire 
dipole antenna, coax will match adequately 
over a relatively narrow range of frequencies 
provided the dipole is at the proper height 



TWIN LEAD 



HEIGHT IN WAVELENGTHS 
ABOVE PERFECT GROUND 

above good conducting ground, see Fig. 2, and 
effects from surrounding objects is held to a 
minimum (get it out of those trees and above 
the house roof). The antenna described here 
will perform over a comparatively wider range 
of frequencies than the conventional dipole. 

Basically the antenna is a folded dipole made 
from coax cable. The flat top portion of the an¬ 
tenna is constructed of coax cable (of the same 
impedance as the feedline) with the end exten¬ 
sions made either of coax, copper wire or twin- 
lead. The end extensions can be fanned or 
dropped, see Fig. 3, depending on how large 
your lot is. Fanning the ends (either horizontal 
or vertical) is desirable in that the Q of the 
antenna is lowered more by further decreasing 
the effective length to diameter ratio, hence the 
antenna bandwidth is increased. This type of 
construction is very effective on 80 meters 
especially if the fanned wires are coax cable. 
It must be kept in mind that fanning the ends 
of a dipole will shorten its resonant length. The 
factor depending upon the degree of fanning. 
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Word Hinkle W2FEU has the NCX-3 
in stock — and complete financing 
available! 

Or have you a good trade? 


only $369.00 


in 




'ISSS85* : jppi 


G • 


Mrim 


Features: 20-40-80 meters 
complete coverage! 
SSB-AM CW 


National 


NCX-3 


SSB 

Transceiver 



A 



Radio Supply, Inc. 

185 West Main St., Amsterdam, N. Y. 


The total length of the shorted center por¬ 
tion which should be made with RG-8U coax 
(RG58 will work OK with decreased results) 

is* 

L t = 492 X .66 

f 

A meR 

L t = Length in feet of center part 

fmcs = Mean frequency of operation (megs.) 

The length of the end extensions would then 

be; 



L e = Length in feet of one end extension 
f mes = Mean frequency of operation (megs.) 

Hence the total length of “shorted” coax in 
the flat top portion for 80 meters would be 86.6 
ft. and the length of each end extension would 
be 19.2 ft. making the overall length of the an¬ 
tenna 125 ft. At each end of the coax in the 
center of the flat top portion the braid is short¬ 
ed to the center conductor by stripping the in¬ 
sulation, pushing the braid back, stripping the 
polyethylene and twisting the two conductors 
together. At this point the end extension wires 
can be twisted together with the “short” and 
the connection soldered. Make sure this con¬ 
nection is substantial both electrically and me¬ 
chanically because these connections support 



the weight of the antenna. The feedline is 
fastened at the center by cutting the braid 
exactly at the center of the flat top portion 
without disturbing the center conductor and its 
insulation. The braid is then separated not more 
than 1M" and pigtailed so the feedline can be 
soldered to it, see Fig. 4. When soldering the 
feedline to the parted braid use long nose pliers 
to conduct heat away from the polyethylene to 
prevent excessive heat damage. The completed 
connection is then taped sufficiently to prevent 



OF ANTENNA iS 
NOT DISTURBED 

Lt “ TOTAL LENGTH OR SHORTED PORTION 
Lg - length of each end EXTENTION 

FIG 4 
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FREQ - MCS FREQ. MCS 

20 METERS 80 METERS 

FIG. 5 

water from entering the coax. (Note: this con- an inverted "V” very nicely with an increase in 

nection when made properly is sufficient to sup- bandwidth over the usual wire inverted “V” 

port the heavy coax feedline.) which generally has a narrow bandwidth due to 

Halyards can be fastened at the feedpoint a sharp apex angle, 
and ends to raise the dipole and provide a Two of the described antennas have been 
means of adjustment of feedpoint impedance constructed at this QTH with results as pre- 

by adjusting the height of the antenna while sented, see Fig. 5. No gain or fantastic increase 

observing the SWR at the design frequency. in signal strength is claimed with this antenna 

Since coax is heavy , end insulators with suffi- as it is still only a dipole but the improvement 

eient strength should be used to support the in operation at frequencies far from design 

antenna. It is desirable to support the center of resonance is advantageous and noticeable. This 

the antenna as high as possible and adjust the improvement could be considered as a gain, 

ends for lowest SWR at the design frequency. Many hams throughout Michigan, Indiana and 

The reason for this is because most of the radia- Ohio are using this antenna on 75 meters with 

tion takes place from the center part of the an- variations in construction as shown with similar 

tenna. The antenna lends itself to be used as results as presented. 


Homebrew 

Exposed 

W5HJV 

We never cease to be amazed at the home¬ 
brew construction articles in the ham radio 
magazines. You know, the ones where the 
chassis doesn't have a single extra hole, and 
is all decked out with store boughten parts. 

Down about the third paragraph, the author 
casually mentions that part number F-l (Multi- 
Frammis Snickafoo Filter) can be special 

Parts List 

19" x 12" Chassis 

350 mm id variable (Raunchy Radio Co. Part. 

#QQ 4X4) 

1 mid 400V tubulan 

16 rafd 700V” electrolytic 

Inductor, 9 1 / 2 T. #20, 1" O.D., 4 T.P.I. 

750 uh RFC) 

2.5 mb RFC) 

26,000 Ohm, 2W resistor 

50,000 Ohm, 4VV potentiometer 

Fused Line Plug 

900VCT 200 nia power xfmr 

8 Henry 300 nia filter choke 


ordered from Shifting Sands Electronics Corp¬ 
oration for only $75. And of course old Charlie 
down at the machine shop was happy to make 
the gears for the dial drive for $25. 

Needless to say, this is enough to make the 
average amateur return to stamp collecting. 
One must inevitably conclude that the amateur 
builder must be either a fabulously wealthy 
eccentric, or a bright young engineer with 
sticky fingers. 

Fortunately, fellow amateurs, such is not the 
case . . . and in support of this statement the 
following parts list, complete with translation, 
is respectfully submitted. 

Translation 

Any size available. Check kitchen for suitable cake 
pans, etc. 

Tuning condenser removed from XYL's clock 
radio. 

This is for the key-click filter, stupid . * . leave it 
out. 

Any electrolytic in the junk box which will handle 
the voltage. Check possibility of using assorted 
sizes in series. 

Any size wire wound around varnished toilet paper 
tube. Cut and try for resonance. 

Two rf chokes from junk box . . . inductance un¬ 
known. 

Any combination of junk box resistors which hits 
within 5000 Ohms. 

Grid drive control removed from front panel of 
brother-in-law’s rig. 

No fuse necessary. Use cord and plug from XYL’s 
hair dryer. 

Cannibalized from stand by rig if within 300V 
either w*tv 

Secure from K5 BNK’s garage. Flashlight and 
sneakers are strongly recommended for this 
operation. 
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Getting into 
Electronics 


Paul Barton W6JAT 
Jennings Radio 
San Jose 8 # California 


The ads for courses in electronics read so 
rosy, it is misleading. The electronics course 
is an excellent thing to have, but is only the 
barest beginning towards a career in elec¬ 
tronics. These courses only put you in a 
position to begin to learn how to actually do 
things. To get paid, you must be able to DO 
things. Experience as a ham is one of the best 
qualifications for an electronics technician 
career. The engineers are supposed to furnish 
most of the theory and the technicians are 
the practical workers that put the theory into 
practice. Many an enginner's lamp would be 
very dim without the backup of some sharp 
technicians. 

Let's take a look in the Jennings Radio's 
Radio Frequency testing laboratory to see what 
technicians might be doing on a typical day. 

"Tut” Tuttle, senior electronic technician in 
Jennings Radio's Radio Frequency laboratory 
arrived as usual at about seven thirty A.M. As 
foreman, he is not “on the clock.” He is 
privileged to keep his own time. So, he arrives 



Leonard Espinosa operating Jennings Rig 
No. 3, a 20 KW linear amplifier with a 
4 W 20,000 in the final. 


about thirty minutes early every day—no 
overtime either—and usually is fifteen minutes 
or more late getting away at the day's end. 
But there are few things that would worry 
him less than a few extra minutes of his time 
on the job. 

In the past half century or so, he has made 
a long string of tracks that has given him the 
wide experience that is so valuable on his 
present job. He has been on his present job 
for over 6 years. His previous job was as 
electrical maintenance foreman for Westing- 
house during World War II. Before that was 
power house operator, and various other com¬ 
parable jobs. 

Most of his family are grown up now. Two 
have gone to college. He is active in commu¬ 
nity work. 

Only in recent years has Tut gotten a ham 
ticket, though he has had the ham instincts all 
his life. Now he is as ardent a ham as anv 
high school boy. 

The brief few minutes before the gang 
arrive is about the only time till quitting time 
Tut will get to sit at his desk. He turns over 
a fresh page on the desk calendar and initials 
the work cards of his crew from the day before. 
He knows from experience that this must be 
done before eight or they will likely not be 
done by the time the girl from accounting 
comes for them. 

As the rest of the crew arrives, Tut ex¬ 
changes pleasantries with them, while con¬ 
sidering the jobs to be worked on that day. 
The rest of the crew consists of technicians 
of various skills and levels of experience. 

There is the usual load of rf testing to be 
done, plus some special tests. Tut discusses 
this with Bob Goddard, leadman. 

Bob arrived with a ham ticket and a high 
school diploma some eight years earlier. Start- 
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ing as a junior electronic technician, he 
worked up to leadman due to an excellent 
personality and a natural aptitude for getting 
things done. He was willing and able to 
accept responsibility and figured that if he 
worried about the work, the pay would take 
care of itself. 

Like most of the technicians, Bob has set 
up an excellent ham station at his home, in¬ 
cluding SSB & Teletype. His other activities 
include bowling in the two-hundreds, and 
flying a Cessna 150. 

Bob prepares for the day's testing by 
examining the test reports left on his desk by 
the night crew. He puts these in the basket 
to be filed later by the secretary. Now he 
checks that his various operators are assigned 
and have work before them. By the time he 
has made a couple of telephone calls regarding 
units to be tested, made out a consolidated 
report for the supervisor's attention, and helped 
re-tune one of the transmitters that was a little 
balky, the noon whistle is stopping all official 
activity. Actually, tho, the difference is small. 
Many of the tests are on a basis of time, and 
the operators are reluctant to interrupt them, 
so they pull out their “sacks” and eat while 
watching the test. 

Bob has four test operators helping him 
with his regular testing, plus four more on 
special tests. His equipment includes a 50 by 
150 foot building full of rigs from a few kilo¬ 
watts to a hundred KW. There are rf generators 
to test switches, capacitors, insulators, etc. 
Most of the rigs are linear amplifiers for ease 
of controlling the output and low harmonics. 
The operators have all been trained on the 
job, usually arriving with a ham ticket as their 
main credential. Besides operating, they often 
maintain the equipment when needed. 

Lloyd, the senior operator of the test crew, 
has had a ham ticket for 34 years. He proudly 
boasts 11 grandchildren. Very soon he will 
be great grandpa. Now he takes his test request 
sheet from Bob, along with a capacitor to be 
rated and returns to his 100 KW SSB rig, 
which has been warming up for 30 minutes. 
It takes only a few minutes to jig up for the 
test, then excitation is applied to the proper 
output level. Now he settles back for the long, 
dull, but very exacting job of determining just 
how much current and voltage this capacitor 
can be expected to handle. A man of less 
experience could have trouble with this job. 
It is very easy to get wrong results that look 
correct. A crystal ball and a witchcraft license 
are probably part of Lloyd s regular equip¬ 
ment. 


TRANSCEIVER 
HIT PARADE! 


These are the 
leaders. There is 
one here to fit 
your needs and 
also your pock¬ 
et book. 





COLLINS 

KWM-2 $1150 

516-F2 ac supply 
$115 

351-D2 mntg 
rack $120 

MP-I dc supply 
$198 



DRAKE 

TR-3 $495 

AC-3 ac supply 
$79.95 

DC-3 dc supply 
$129.95 

Speaker $19.95 



HALLI- 

CRAFTERS 

SR-150 $650 

P-150 ac 
supply $99.50 

P-150 dc 
supply 

$109.50 

MR-150 mnto 
rack $39.95 



NATIONAL 

NCX-3 $369 

NCX-A ac 
supply $110 

NCX-D dc 
supply 

$119.50 



;be 

$389.50 
ply built 


$59.50 
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SWAN 

SW-240 $320 

SW-U7 
ac supply _ 
$95 

SW-12 
dc supply 

$115 


Ask for our new equipment catalog #163 just 
out. Also our latest used gear bulletin, revised 

monthly. 
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Bert Newkirk WA6 SIX inside power supply 
enclosure of 25 KW output 600 Me Klystron 
transmitter. 


Leonard is one of the younger operators. 
He took two years of college, but family 
responsibilities dictated that he go to work 
and take his college on a part time basis. He 
will likely get his BA or EE some day, but in 
the meantime he is a test operator in the RF 
testing Lab. He is an excellent testing operator, 
but his academic ability is constantly being 
used to real advantage in compiling and 
analyzing test results for condensed reports. 
This is a rare ability seldom found in non¬ 
college graduates. 

Among the younger operators, but a veteran 
of several years testing, is Roy. Of course he 
is an avid ham. He was net control of one of 
the MARS nets for over a year. Today, he will 
spend several hours running a 600 me, 25 KW 
output klystron to test some switches that are 
destined for high powered radar use. Later in 
the day, he will likely run some rf voltage 
tests on some capacitors, a part of getting 
them ready to ship to customers. Of course, 
at any time, some special "hot” job may come 
through and Bob may very well put Roy on it. 
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Bert Newkirk WA6 Six and Tut Tuttle WA6 
LUM adjusting switches on a 500,000 watt 
power supply. 


The youngest member of the family is 
Dick. (Naturally, lie’s a ham—in fact that was 
his only qualification when he arrived a couple 
of years ago.) Now he is literally growing up 
in the job. He operates any of the dozen or 
so rigs including the 100 KW rig. But lately, 
he has tended to specialize in high voltage de 
testing. He takes a tray of capacitors and 
applies 50 to 100 KV dc to them to determine 
their ability to withstand dc. 

Howard is one of Bob’s most valuable 
test operators. He retired from the Quarter¬ 
master Corps as a major several years ago 
and decided to start over in a new line so 
he went to work as a jr. electronic technician. 
Practically his only qualification was his desire. 

He has made out verv well. Most of his train- 

* 

ing was on the job, but he took some night 
school courses and studied at home on his 
own. His maturity is to his advantage. Hasty 
judgment in the testing field can be very 
expensive. Now, Howard specializes in high 
power dc switch testing. His two main pieces 
of equipment are a 13,000 volt dc at 50 amps 
power supply, which can be overloaded to 200 
amps on short duty cycles, and a 75 to 100 KV 
dc supply rated at 7 amps continuous, but 
often operated at 20 amps for a quarter of a 
second or so. The 100 KV supply uses a 50 
horsepower fan to cool the load resistors. 

For better utilization of the equipment, two 
men (and sometimes more) work a night shift. 
Bill and Henry work as a team on the night 
shift, running whatever equipment is necessary 
for the test at hand. Bob tries to keep Bill 
and Henry on catalogue rating work, but often 
he has to use them for other "hot” tests. Both 
Bill and Henry learned most of their technical 
know how on the job. 

With testing for the day under way under 
Bob’s eagle eye, Tut turns his attention to some 
of the technical problems before him. 

There are some special set ups to be done 
on the 300 kc rig. A cranky time delay relay 
on rig #3 is clamoring for attention. A 5 KW 
exciter being built for some special tests needs 
"eyeballing” before it goes much farther. There 
is some clean up work to do in the trans¬ 
former’s yard, etc. There is no end of jobs that 
he would like to get done. By carefully hopping 
from job to job, Tut keeps the hottest jobs 
going and even gets some of them finished 
now and then. He knows he can never get it 
all done, but as long as he doesn’t fall too far 
behind, he feels he is doing OK. 

There are three college part time workers. 
They will likely be engineers some day, but 
now they are getting experience and going to 
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college. One of these men. Boh, of course a 
ham, Tut puts on the special 300 kc set-ups. 
Bob will likely stay on this special low fre¬ 
quency testing all summer, operating the 5 
KW rig, changing set ups, repairing the rig, 
making reports, etc. 

Another college man, Rudy, has been as¬ 
signed recently to some special low power cle 
testing, of a type that a sharp ham/college 
man would be good at. Rudy has shown a 
particular aptitude with transistors, so he has 
been called on to design and construct tran¬ 
sistor gear for the lab several times. It was 
desired to hear what was going on in one of 
the test cabinets that had to be kept closed 
during testing for safety reasons. So, Rudy 
made a little audio amplifier with microphone 
and speaker, using transistors, to monitor the 
testing sounds in the enclosure. 

Dave, another college man, has worked part 
time the longest. He is letting his college work 
" age” a bit. In fact, he may never finish, and 
the world will have lost a fine engineer to the 
technician ranks. Dave has helped build most 
of the equipment in the lab in the past 3 
years. Today, Tut puts him to checking out a 
truckload of large transformers just received 
to be used in various large power supplies. 
Some time during the summer, Dave will be a 
high-climber and paint the 100 foot steel 
antenna tower that the lab’s 20 meter beam 
is topping off. 

Tut has two journeyman technicians that 
can build or repair anything that comes along. 
Both migrated to the west about 2 years ago 
with considerable electronic experience behind 
them. They broke in very quickly and were 
earning their pay in a few weeks. 

One of them, Bert, a ham of many years 
standing, goes on with his present assignment 
of building a 25 KW autotune amplifier to be 
shown at the fall Electronics show. The other 
one, Ernie, a ham, of course, has just com¬ 
pleted a 5 KW rig so he and a junior tech¬ 
nician are working on installing a 20 KW band¬ 
switching rig. 

The junior technician, Ron, started a few 
months before with his only qualification being 
a willingness to learn. He is picking up shop 
practices and construction know how under 
Tut and the other more experienced “experts.” 
He will be an expert himself in a couple of 

vears. 

✓ 

In this lab, a strong effort is made to deter¬ 
mine the strengths of each worker, and then 
play to those strengths. There is such a variety 
of jobs to do that there is usually enough of 
the right kind of work for each kind of worker 




SATURN 6 

the original 

HALO 

Saturn 6 Antenna only $11.95 

Saturn 6 plus mast & 

bumper mount . . . . $16.95 


Long John 
for Six Meters 
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$3495 


FEATURES 

Designed for maximum forward gain. 

Gamma Match for co-ax feeder. 

Finest grade aluminum tubing. 

Exceptionally strong since there are no drilled 
holes. 

All aluminum construction eliminates electro’ysis. 

Entire beam and supports can be grounded for 
lightning protection. 


We are proud of this new Long John Antenna. We've 
tried to put in every feature you could want. The re¬ 
sult is a reasonable cost high gain beam which car 
easily be put up and which will stay there practically 
forever. It has a wide enough lobe so you don't have 
to swing it around all the time, yet gives you tre¬ 
mendous gain where you want it. 
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YOU JUST CAN'T BEH 
A TRI-EX TOWER 
FOR THE REALLV BIG 
ANTENNA LOADS! 


For example—look at the picture below—from 
top to bottom the antenna consists of 4 ele¬ 
ments wide spaced, 15 meters at 90 feet; 6 
elements optimum spaced, 20 meters at 80 feet; 
3 elements wide spaced, 40 meters at 71 feet. 

Note: ENTIRE TOWER ROTATES!! 



The tower shown here 
is the Tri-Ex HZRN 
71 foot tower which 
raises, lowers and 
rotates by remote 
control. The HZRN is 
available in 37,54, and 
71 foot heights. The 
HZN series, which does 
not have the rotating 
feature, is available in 
37,54,71 and 88 
foot heights. 

FLASH! Next month 
Tri-Ex will announce 
your best buy in free 
standing towers! The j 
new towers are priced j 
tow but support large J 
antenna loads in hum- m 
cane winds! f 



m 

i 


the smallest to 
the largest 
antennas. There 
is a Tri-Ex tower 
ideally suited to 
your needs. 

Send for our 
.new catalog. 


ri-Ex TOWER CORPORATION 


127 EAST INYO STREET / TULARE, CALIFORNIA 


with some left over. 

The main requirement is that a worker be 

eager and willing. If he is eager and willing, 

he can learn. Actually the work in each lab 

* 

tends to be so special that a new worker has 
to be broken in almost from scratch even tho 
he has some experience. However, the man 
with experience will break in much quicker. 

It costs a company a great deal to train a 
[ technician. Therefore, a company will try to 
select a prospective trainee very carefully he- 
fore investing in his training. Any evidence of 
instability such as previous job hopping will 
| count against him. Usually there is a proba¬ 
tionary period for new employees. During this 
I time, the company can size him up, and if 
they don't like what they see, they can let him 
go with little or no explanation. Once accepted 
as a regular full time employee, it is not as 
easy (from a supervisors standpoint) to let an 
employee go. Seldom is an employee clearly 
and definitely "no good/' This kind of worker 
would have been weeded out in the first few 
days of his probationary period. It is more 
common to find a man to be not as good as 
you had at first hoped he would be. But it 
may be difficult to find sufficient reason to 
satisfy the personnel office that the man should 
be let go. Therefore, a supervisor really takes 
a look during that probationary period of a 
new man. Once accepted, if a worker becomes 
a small problem in one position, it is best to 
protect the company's training investment by 
trying the worker at a different position. This 
often works out very well to the company's 
and to the worker's best interest. 

The first step is usually the hardest—getting 
your foot in the door. For a new, inexperienced 
worker, it is best to “take what you can get," 
even perhaps not directly an electronic job, 
to get into a desirable company. Then, after 
you have shown your willingness to work, you 
will likely be able to transfer into electronics 
when there is an opening. This opening prob¬ 
lem is often a major obstacle. Everyone wants 
to get into the act, so there are not always 
openings. 

Many good technicians, working for a good 
company, have found that if they have genuine 
interest in their work, show willingness to work 
and learn, and when the time is right, a willing¬ 
ness to accept responsibility, the pay and 
promotions are taken care of without worry 
on their part. The worker who will work 
harder after he gets more pay is not likely to 
to get the promotion. The worker that makes 
himself valuable to the company is the one who 
gets the promotions. . . . W6JAT 
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Selected Circuits 


Roy Pofenberg W4WKM 
3 16 Stratford Avenue 
Fairfax, Virginia 



The ALTEC 460A Transistor Compressor 
Amplifier is typical of the transistorized, 
modular audio assemblies. All are housed in 
identical, plug-in cases. 

The communications industry has long recog¬ 
nized the practical utility and flexibility of 
modular or “building block” construction. Even 
the most complex multi-channel carrier sys¬ 
tems consist of large numbers of relatively 
few types of circuits inter-connected to meet 
specific system requirements. Where minor 
differences occur, such as oscillator and filter 
frequencies, these elements are often made 
plug-in to permit fullest flexibility in manu¬ 
facturing, installation and maintenance. 

The ALTEC Lansing Corporation of Ana¬ 
heim, California, manufacturers and markets a 
line of compart, modular plug-in units to meet 
the requirements of the telephone industry. 
This line includes transistorized line, compres¬ 
sion and power audio amplifiers. The circuitry 
of these audio components is of particular in¬ 
terest to amateurs who may desire to pattern 
their construction projects along these lines. 
The ALTEC line is rounded out by a series 
of attenuators, equalizers, line transformers, 
hybrids and networks of similar construction. 
These individual system elements are housed 


in compact, plug-in cases. The basic package 
is similar to the Western Electric V-3 vacuum 
tube line amplifier. This unit is used in great 
quantities by the telephone companies as re¬ 
peater amplifiers. The compact construction 
of these units is shown in the photograph of 
the ALTEC 460A Transistor Compressor Am¬ 
plifier which measures 1%” x l%” x 6”. 

The various units mav be mounted and inter- 

I*? 

connected to meet specific system require¬ 
ments. An example of this is shown in the 
photograph of the ALTEC 7300A Telephone 
Repeater Terminating Unit. While other as¬ 
sembled packages are available, probably the 
greatest use of the line amplifiers is to replace 
existing vacuum tube amplifiers or to expand 
existing installations. Several models of the 
basic transistor line amplifiers are available 
for operation from various supply voltages. 
Other variations include dual input and output 
impedances with optional simplex taps on the 
transformers and monitor output options. 

The ALTEC 457B Transistor Amplifier is typ¬ 
ical and the schematic is shown in Fig. 1. This 
unit provides 37 db gain from and into 600 ohm 
loads and delivers a maximum output power 
of +18 dbm. Distortion is low and output is 
flat within 1 db between 200 and 3,000 cps. 



Typical grouping of the modular assemblies 
is shown in the ALTEC 7300A Telephone 
Repeater Terminating Unit. The units are 
easily removed for service. 
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Fig. 1 Schematic diagram of the ALTEC 457B Transistor Amplifier. This little unit 
provides 37 db gain and has a maximum output of ~j-18db. Gain may be increased to 
over 50 db by opening the C4-R9 feedback loop* 
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Fig. 2 Schematic of the ALTEC 460A Transistor Compressor Amplifier. While designed for 
telephone repeater service, the circuit is ideally suited for amateur transmitter applica¬ 
tions. Output level varies less than 20 db for an input range in excess of 50 db. 


Output noise level is —70 dbm. As designed, 
the unit draws 25 raa from a 52 volt source. 
However, the majority of this power is dissi¬ 
pated in the Rll dropping resistor. The 
actual power requirement is approximately 
25 ma at 10 volts. Heavy negative feedback 
is utilized to reduce distortion and stabilize 
the gain of the amplifier. Gain is constant 
within 0.3 db for a 25% variation of supply 
voltage and within 0.2 db for an ambient 


temperature increase from 75° F. to 110° F. 
While the circuit is usable, as is, for many 
amateur applications, more gain may be re¬ 
quired for others. For these applications, gain 
may be increased to more than 50 db by open¬ 
ing the C4-R9 feedback loop. While this will 
make the gain of the amplifier more susceptible 
to temperature and supply voltage variations, 
no great difficulty should be encountered in 
fixed installations. 
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460A COMPRESSOR AMPUFICft 
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Fig. 3 Perform once curve of the ALTEC 
460A Compressor Amplifier. While designed 
for automatic equalization of telephone cir¬ 
cuit levels, it is ideal for amateur speech 
applications. 

The ALTEC 460A Transistor Compressor 
Amplifier is designed for use in communica¬ 
tions systems, where it is desirable to maintain 
a relatively constant output level for a wide 
range of input levels. Since the problem is 
similar to that encountered in amateur trans¬ 
mitter speech systems, the circuitry 7 of this 
unit, shown in Fig. 2, should be of amateur in¬ 
terest. As in the line amplifiers, input and out¬ 
put impedances are 600 ohms. Below com¬ 
pression, the gain of the amplifier is approxi¬ 
mately 35 db. Compression characteristics of 
this amplifier are shown in Fig. 3. 

The last of the ALTEC units to be described 
is the type 461A Transistor Power Amplifier. 
This compact little unit is housed in the same 
style package as the other units and will 
deliver 2 watts output into an 8 ohm speaker. 
The amplifier is designed for use in a speaker 
type, telephone terminating set but the circuit 
should be valuable in amateur audio work. 
Fig. 4 gives the schematic diagram of this little 
amplifier. Input impedance is the standard 600 
ohms which makes it compatible with the other 
units described. 

While the writer is certainly not recommend- 
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Fig. 4 Schematic of the ALTEC 461A Tran¬ 
sistor Power Amplifier. This modular build¬ 
ing block provides 2 watts of audio to an 
8 ohm speaker. 



THREE IMPORTANT 
REASONS WHY 
YOU NEED THE 


SPRING^ 
OA.VBOOK 


NEW 1963 


• If your present CALLB00K 
is only a year old, over 20% 
of the listings have been 
changed or added! 


Foreign Listings 

(AH outside U.S V ) 

$3.00 U.S. Listings 

(All K and W calls) 

$5.00 


• Over 13,000 new amateurs added since 
the Winter, 1962 issue—another major 
license increase! 

• Completely revised essential data—latest 
international prefixes, Q signals, postal 
info., airline distances, time chart, etc. 

Now on sale at your amateur equipment dealer; if not conven¬ 
iently located you may order by mail (please add 25c for mail¬ 
ing) from: 

RADIO AMATEUR CALLB00K 

Dept. B, 4844 Fullerton Ave., Chicago 39, ill. 
n — Write for illustrated brochure on exclusive 
“.5. WORLD ATLAS . DX GUIDE , . SPECIAL FULL COLOR MAPS. 


ALL BAND AMATEUR RADIO TRAP ANTENNAS! 



Reduces interference and 
Noise on All Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronger. 
Clearer on All Bands 1 





For ALL Amateur Trans¬ 
mitters. Guaranteed for 
500 Watts Power for Pi- 
Net or Link Direct Feed, 
Light, Neat, Weatherproof 


Complete as shown total length 102 ft. with 87 ft. of 72 ohm 
balanced feedline. Hl-impact molded resonant traps. (Wt. 3 oz. 
1* x 5* long). You just tune to desired band for beamlike re¬ 
sults. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Use as Inverted V for all band power gain. NO 
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION! 
80-40-20-15-10 meter bands. Complete ............... .$14.95 

40-20-15-10 meter bands. 54-fL ant. (best for swl's) ... 13.95 

SEND ONLY $3.00 (cash, ek., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete Installation & technical instructions fur¬ 
nished, Free Information. 

Available only from: 

WESTERN RADIO — Dept. A7-5 — Kearney, Nebraska 



CALL-LETTER SIGNS 
/■vRDER your call In neat 
w 2-inch die cut letters 
with base. Just right for 
the shack. You assemble 
—Letters: 3/32* silver 

showcard stock. Base: 
Satin finish black plastic. 

Price $1.50 postpaid 
NEW PRODUCTS 
Dept. D, Box 431 
Grand Haven, Mich. 


ing that every amateur go out and buy a truck 
load of these ALTEC audio components, there 
is much to be said for the modular concept em¬ 
ployed in their design. Think it over care¬ 
fully. You may want to use modular packaging 
in your next construction project. 

. . . W4WKM 
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Diode Modulators 


Staff 


One of the first points at which SSB con¬ 
struction details vary drastically from the older 
AM techniques is in the wide use of diode 
modulators with SSB. 

This sometimes causes much head-scratch¬ 
ing and consternation among sideband neo¬ 
phytes. Who ever heard of a diode being able 
to modulate a signal? 

However, as many, many on-the-air signals 
will testify, it works. And it works quite well, 
if a few simple precautions are followed. 

Before we dive into the depths of the several 
diode-modulator circuits available for our use, 
let’s settle this question of how a diode can act 
as a modulator: 

To do this, we’ll have to back up and ex¬ 
amine first the differences between ac and 
dc. For our purposes, the essential difference is 
that ac voltages go equal distances either side 
of zero on adjacent half-cycles. If you have an 
ac voltage which goes farther positive than 
negative, it’s not true ac—rather, it’s ac super¬ 
imposed on a dc component. 



PLATE 

VOLTAGE 


GRID VOLTAGE 


FIG. I 



Let’s look at this a little more closely. Take 
an ordinary amplifier and feed some ac into 
the grid circuit. What do you have at the plate? 
If you answered “more ac,” go to the foot of 
the class. Your amplified ac is there, to be 
sure, but the dc plate voltage is also present— 
and if the amplifier is working within its limits, 
the absolute voltage at any instant will never 
go below zero so the voltage at the plate can¬ 
not actually “alternate.” 

Now couple off the amplified signal from the 
plate, through a capacitor. What do you have 
now? The dc cannot pass through the capaci¬ 
tor, and as a result only the ac component 
gets through. It swings equally above and 
below zero; it is true ac. 

What does all this have to do with modu¬ 
lators? To answer this, we have to draw a 
couple of pictures of “transfer characteristics.” 

The “transfer characteristic,” for those un- 
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familiar with the term, is simply a graph which 
shows output voltage of a circuit in relation 
to input voltage. For a triode amplifier, it 
would read instantaneous plate voltage on the 
vertical scale in relation to instantaneous grid 
voltage on the horizontal scale (Fig. 1). 

Taking that amplifier in Fig. 1, let’s ex¬ 
amine it. The graph says that when the grid 
voltage is minus 3, plate voltage is 100. When 
grid voltage is minus 2, plate voltage drops 
to 50. When grid voltage is minus 4, plate vol¬ 
tage rises to 150. 

Such an amplifier is linear, in that the out¬ 
put voltage changes the same amount for 
equal changes of input voltage. What goes 
into a linear amplifier comes out unchanged. 

Now, let’s put two ac tones into the input 
of this amplifier (Fig. 2). The two tones are 
completely separate, and as a result neither 
of them is true ac; the higher-frequency tone 
""rides” the lower-frequency one. So far as the 
higher tone is concerned, the lower tone is its 
zero-voltage reference. But since the amplifier 
is linear, the tones come out unchanged. 

At this point, let’s take a look at the trans¬ 
fer characteristic of a perfect diode. It’s shown 
in Fig. 3. Note that, unlike our amplifier, this 
characteristic is not a straight line. It has a 
sharp break in it; the sharper the break, the 
better the diode. 

Now, in Fig. 4, let’s apply those same two 
ac tones to the diode. When the input signal 
swings positive, the diode conducts and an 
output signal appears. When it swings nega¬ 
tive, nothing happens. Thus, the output signal 
is not a replica of the input. The diode is said 
to be “non-linear.” 

Note that in all four illustrations, the output 
signal is not true ac. All have some dc com¬ 
ponents present. However, passing them 
through a capacitor will remove the dc and 
the output will then be true ac. 

The output of the diode, when treated in 
this manner, becomes completely true ac; it’s 



OUTPUT 

VOLTAGE 


INPUT VOLTAGE 


FIG. 5 
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BF ELECTRONICS proudly presents the all new transistorized 
Mobile Power Supply Kit at the LOWEST PRICE anywhere. 
A new concept in kit construction gives you top QuAEii r 
and PERFORMANCE for a minimum investment. 

FEATURES INCLUDE: 

1. 150 watts continuous power output at 130° F. 

2. Highest quality parts manufactured in USA. 

3. Fully transistorized with silicon rectifiers. 

4. Toroidal transformer gives 85% efficiency. 

5. Heavy filtering gives less than 1% ripple. 

6. Bleeder resistor for capacitor discharge. 

7. Low price Is possible because of a new idea by BF Elec- 
ironies. Complete instructions with special construction aids 
let you wind the toroid transformer easily in less than two 

PC-Tlnput 12.5 VDC. Output: 500 VDC at 300 MA andi 250 
VDC at 500 MA. Maximum power: 150 watts KIT ™ 

Completely Wired 41.50 

PC-2 Input 12.5 VDC. Output: 600 VDC at 250 MA andi 300 

VDC at 500 MA. Maximum power: 150 watts KIT - 

Completely Wired 47.o0 

PC-3 Input 12.5 VDC. Output: 600 VDC at 250 MA and 300 
VDC at 500 MA and -100 VDC at 20 MA. Maximum power: 
i nr. umtii KIT .. 

IaU •*"*' Completely Wired 52.50 

PC-4 Input 12.5 VDC. Output: 300 VDC at 500 MA . Maximum 

Power 150 watts. , x a*' t*! 

Completely Wired . . 41.50 

PC-5 Input 12.5 VDC. Output: 500 VDC at 300 MA. 250 VDC 

at 500 MA and -125 VDC at 20 MA. Maximum Power: 150 

f t aVJlX* x * n * 

Completely Wired . 52.50 

PC-6 Input 13.5 VDC. Output: S00 VDC at 300 MA. 270 VDC 

at 500 MA and -100 VDC at 20 MA. Maximum power: 300 

watts. Available only as completely wired and tested $80.95 
For SWAN, COLLINS, and SONAR use the PC-6 for full 
output power. Use the PC-3 for these units with slightly re¬ 
duced P.E.P. and a lower price. For the HALLICRAFTEnS 
transceiver use the PC-5. For ARC-1 and other surplus gear 
use the PC-4. Other output voltages are available as special 
units. Write for prices. All prices are F.O.B. Cardiff, Calif. 
Shipping Wt. 3 lbs. California customers include 4% sales tax. 

BOX 602, CARDIFF, CALIF. 
PHONE 714-753-2895_ 
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SIGNAL 


FIG. 4 


The Ring Modulator. This modulator is usu¬ 
ally referred to as the “classic ring” circuit, 
since it was developed by telephone engineers 
in the very early days of commercial sideband 
and is possibly the oldest balanced-modulator 
circuit. A typical ring-modulator circuit is 
shown in Fig. 5, and one suitable for ham use 
in the 455 Kc region appears in Fig. 6 with 
parts values. 
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SIDEBAND 

OUTPUT 


rw 


no longer a pair of separate tones. The lower- 
frequency tone has modulated the higher one. 
And that’s how a diode can modulate. 

One point deserves careful attention. For our 
diode to act as described, the levels of all the 
signals must be very carefully controlled and 
bias level on the diode is also critical. This is 
never a difficult thing to do, but since it is so 
vital to proper circuit operation deserves this 
special mention. 

The simple single-diode modulator we just 
discussed is a basic diode modulator. It could 
be used for amplitude modulation of a low- 
level signal, or for a mixer in a receiver, but 
it is not especially useful in sideband. In a 
sideband modulator, we want to get rid of the 
carrier at the same time. 

A number of circuits which will do this have 
appeared in the literature, under the common 
family name of “balanced diode modulators.” 
They may be divided for study into several 
categories, but unfortunately authorities differ 
on these categories. 

Collins Radio Company, in their excellent 
manual “Fundamentals of Single Side Band,” 
declare that only three types of diode modu¬ 
lators exist: ring, shunt, and series. 

Going on to the ARRL publication, “Single 
Sideband for the Radio Amateur,” we run into 
a fourth type—the bridge modulator. Except 
that this bridge modulator is identical to the 
one Collins calls a series circuit, and the cir¬ 
cuit known as the series circuit in most refer¬ 
ences is not included in the Collins manuall 
Confusion is still rampant in the field, appar¬ 
ently. 

So we won’t try to classify the types here. 
Well simply go through the published refer¬ 
ences, describe the workings of each, and list 
some advantages and disadvantages as reported 
in the original scattered descriptions: 


According to the Collins reference, the ring 
modulator has the highest efficiency of all diode 
balanced modulators, being able to provide 
twice as great an output voltage for the same 
inputs as the other types of modulators. How¬ 
ever, as Hooton points out, the diodes must 
be more closely matched in this circuit to ob¬ 
tain satisfactory carrier suppression than is 
necessary with other circuits which contain 
balance adjustments. 

Here’s how the ring modulator works: both 
the audio input and the sideband output are 
push-pull circuits, while the carrier input is 
single-ended. In the absence of any audio 
signal, the carrier is balanced out in the out¬ 
put tank. When carrier voltage at the audio¬ 
input center-tap is positive, rf current will flow 
through the output tank (from center-tap to 
both ends), D1 and D2, the audio transformer, 
and back to the carrier generator. When car¬ 
rier voltage at the same point is negative, cur¬ 
rent flow reverses—but in either case, the cur¬ 
rent flow through the output tank is from 
center-tap to both ends at the same time. This 
means the potential at each end is the same, 
and with no voltage drop across the entire 
coil no output current flows. 

Application of audio signal to the trans¬ 
former modifies this action to some extent. 
Now diodes D1 and D2 no longer conduct at 


20K TO 600 C.T. 
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exactly the same times; the one which tends to 
be turned “on” by the audio signal conducts 
for a longer time than does the one which 
tends to be turned “oft.” The same is true for 
D3 and D4. Now, current from the carrier 
generator flows for a longer period through 
one half of the output tank primary than 
through the other. The result is a series of 
pulses in the output circuit, whose polarity and 
frequency are determined by the carrier, and 
whose height is determined by the audio. 
After passing through the tank circuit, these 
pulses are not distinguishable from the side¬ 
band components of an AM signal. 

Input and output impedances of the ring 
modulator are low, according to Stoner. Fig¬ 
ures in the neighborhood of 600 ohms are usu¬ 
ally quoted. For the audio input, a plate-to- 
600-ohm transformer is satisfactory; for the 
sideband output, much more capacitance than 
usually used would be indicated. 



Stoner describes also a “modified ring modu¬ 
lator” which was used in W2KUJ , s “SSB-Jr.” 
exciter described in a 1950 issue of GE Ham 
News , and later in the Central Electronics 
line. The circuit for this modulator is shown in 

Fig. 7. 

In this circuit, carrier and audio frequencies 
are applied, in series, to the arm of balance 
pot Rl. The voltages appear at each end of 
this pot, in ratio determined by the setting of 
the potentiometer, and pass through diodes 
D1 and D2. 

In the absence of audio signal, the carrier 
passes through the bypass capacitor; this 
places the rf voltage across the diodes at the 
same level on each side, and as a result no 
rf current flows. 

With audio applied, the diodes are unbal¬ 
anced in the same manner described for the 
classic ring, and sideband-signal current flows 
through the output tank. 

The rf choke from output-tank center-tap to 
ground is essential; without it, no carrier bal¬ 
ance is possible. In addition, the audio trans¬ 
former should be by-passed for the carrier 
frequency. The carrier-injection link usually 
has no effect on the audio. 
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Space Haider brings you the omocing Polarized Diversity Boom 
designed by K6CT and proven by DX men the world over. P. 0.* 
virtually eliminates the S0% of QS8 caused by polarisation 
shift. P. D. Beams offer vastly improved forward gain, front-to- 
back and side refection ratios. Spaco Raider beams priced from 
$44.50. Write for particulars. 
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1076 E. WALNUT ST.. PASADENA, CALIF. 

TURN COUNT 
DIAL 

Registers Fractions to 99.9 Turns 

For roller inductances, INDUCTUNERS. 
fine tuning gear reducers, vacuum and 
other multiturn variable condensers. One 
hole mounting. Handy logging space. 
Case: T x 4". Shaft: x 3". TC 2 

has 2W’ dial—1%" knob. TC 3 has 3 
dial—2%" knob. Black bakelite. 

TC 2 $5.50 - TC 3 $5.75 
Spinner Handle 750 extra 
Add 160 for Parcel Post 

R. W. GROTHMFGe CO. 

10009 Franklin Avenue 
Franklin Park, Illinois 
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TV MONITOR 


$99.50 

and up 

Basic Parts Kit 

Details 


LIST #771 



Denson Electronics Corp. 

Rockville, Connecticut 



6 meter, 150 mw., 4 channel, transistorized transmitter 
with AM modulator. Complete with transistors and 
50.5 me. crystal. Requires only 12 volts at approx. 3:> 
raa. Ideal for walkie-talkie or get 10 to 15 mile range 
with a beam. 

Only $14.95 ppd. while they last. 

VANGUARD ELECTRONIC LABS Dept. H-5 
190-48—99th Ave. Hollis 23, N. Y. 


LOOKING? SHOPPING? TRADING? 
TRYING TO SAVE MONEY? 

Write Bob Graham for Special Deals on New and Re* 
conditioned used gear. Cash or Budget. 

Graham Radio 

Dept. C., Reading, Mass. 


Tel: 944-4000. 
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INPUT 
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The Bridge Modulator. For understanding 
more clearly how it’s possible to balance the 
carrier out, there’s nothing like a study of the 
bridge balanced modulator. 

As the name implies, this modulator (Fig. 
8) is based on the Wheatstone bridge, with 
diodes replacing the usual resistance arms. 

Audio input and the sideband output are 
taken from the same set of terminals, while 
the carrier input is applied to the remaining 
terminal set. If all diodes have identical char¬ 
acteristics, the bridge will be in balance at all 
times (if no audio is applied) and the carrier 
will find no path to the output. 

However, application of audio will affect the 
diodes in the upper half of the bridge differ¬ 
ently than those in the lower half, because of 
diode polarities—and the bridge is no longer 
balanced. The signal finds its way from carrier 
input to sideband output. 

To understand how this is sideband signal, 
rather than pure carrier, you have to go back 
to the basic diode modulator and note that all 
signals reaching the output consist of both 
audio and carrier, and all have passed through 
at least one diode before reaching the output. 

The bridge is seldom used in practice any 
more, since it (like the classic ring) requires 
four diodes and equally satisfactory results 
may be had from either the modified ring, the 
2 diode shunt, or the 2 diode series modulators. 
For this reason, no ‘practical circuit” with 
parts values is included. 

The 2 Diode Shunt Modulator. The 2 diode 
shunt modulator is similar to the bridge type 


except that the two lower diodes are replaced 
by a push-pull carrier input. A typical circuit 
is shown in Fig. 9. 

The key feature of this modulator is that 
the carrier signal causes the diodes to short 
out the audio signal. Depending on carrier- 
half-cycle polarity, the pulse in the output 
tank will be either positive or negative going. 
For the shunt modulator to operate properly, 
great care must be taken with circuit imped¬ 
ances. 

For instance, all diodes (in practice) have 
some forward resistance. Their back resistance, 
also, while high is not infinite. Thus, if the 
audio signal source impendance is too low 
the diode will not “short it out,” while if audio 
impedance is too high the inactive diode will 
still tend to short out the signal. 

This is the reason for the 1,000 ohm resistor 
shown in Fig. 9. It establishes 1,000 ohms 
as the circuit source impedance. This is a good 
compromise value for most diodes. 

Diode balance in this circuit is not especi¬ 
ally critical, since a balancing adjustment is 
provided. If you are limited in your choice of 
diodes, match them for forward resistance only 
and you won’t have too much trouble. 

The 2 Diode Series Modulator. The 2 diode 
series modulator shown in Fig. 10 appears, 
at first glance, almost identical to the shunt 
modulator of Fig. 9. However, it works in a 
radically different manner. 

Where the shunt modulator uses the carrier 
to short out the audio, the series modulator 
uses the carrier to establish a signal path 
through which the audio can travel. 

So far as we have been able to determine, 
this circuit was first described by Fred Berry 
WoMNN in the September 1952 issue of QST. 
It has since been republished in almost all side¬ 
band manuals. 

Like the shunt modulator, this circuit re¬ 
quires fairly well matched diodes so far as the 
forward-resistance characteristic is concerned. 
However, this resistance need not be excep- 
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tionally low; the original circuit used vacuum- 
tube diodes instead of semiconductors! 

The major disadvantage of the series or 
shunt modulators is the requirement for push- 
pull carrier injection. In a filter-type exciter, 
this is no particular problem, and as a result 
these modulators are widely used in filter rigs. 
However, phasing becomes slightly more dif¬ 
ficult with these circuits—so most phasing rigs 
end up using the modified ring circuit which 
allows single-ended carrier injection. 

Up to now, we have simply discussed the 
circuits without much mention of their place 
in the overall scheme of sideband. Naturally, 
the major use of diode modulators is in gen¬ 
erating the original set of sideband signals 
from audio and a carrier—and in all our de¬ 
scriptions we have taken this for granted. 

But the balanced modulator has many other 
uses; it can be used anywhere you would use 
a mixer (mixing and modulation are two names 
for the same process) and frequently such use 
makes circuit design much simpler. 

In a receiver, using a balanced modulator 
means you have one signal (the local oscilla¬ 
tor) you don’t have to worry about getting 
through the if. As a product detector, a bal¬ 
anced modulator eliminates any worries about 
overloading the audio section with the BFO 
injection. 

However, diode balanced modulators are 
only half the story. Balanced modulators can 
be—and are—built with active devices such as 
tubes and transistors, also. Such active modula¬ 
tors offer a wider variety of subjects—and that’s 
the subject of the next instalment. 
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73 Tests 


the Knight-Kit P-2 

SWR/Power Meter 


Standing wave ratio is a subject of discus¬ 
sion and controversy on the amateur airwaves, 
and is of special concern to those limited in 
transmitter power. Like the weather, everyone 
talks about swr, but no one seems to know 
much about it! However, Allied Radio (100 
N, Western Ave., Chicago 80, Illinois) has 
just made a new Knight-Kit available which 
is bound to stir up the curiosity of newcom¬ 
ers and old-timers alike regarding swr. 

The P-2 SWR/Power Meter Kit (Catalog 
# 83 YX 627R) sells for $14.95, and consists 
of two units, a 2 x 5 x 2M inch coupler and 
a 27s x 6M x 3 inch indicator, connected by 
a 4-foot shielded cable. Standard SO-239 rf 
coaxial receptacles are part of the coupler 
unit, which may be left in the transmission 
line permanently with negligible power loss. 



The "coupler" is built in o separate en¬ 
closure, with standard coaxial connectors to 
allow convenient attachment to the trans¬ 
mission line. 

The resistor value used depends on the 
impedance value of the transmission line 
with which the coupler is to be used. 


The coupler may be assembled for use with 
either 52 or 72 ohm coaxial transmission line, 
and may be used from 3.5 to 432 megacycles. 
No external ac power or batteries are required 
for its operation. It will handle a kilowatt of 
rf power, yet requires less than a watt at 432 
me for a full scale reading of the 100 micro- 
amp meter in the indicator unit. Unfortunately, 
the red and black meter scales are on a gray 
background (to match the unit two-tone gray 
color scheme); a white meter background 
would enhance visibility in subdued lighting, 
since the meter is not illuminated. 

Assembly of the units is very clearly shown 
in the detailed assembly manual and the 
photos accompanying this article. No real 
problems were encountered in the construction, 
which takes about 1M hours if done carefully, 
as it should be. The author's unit worked per¬ 
fectly when completed, and no adjustments 
were required. 

During construction of the indicator unit, 
it would be wise to mount the knobs on the 
power switch and sensitivity potentiometer 
shafts right after placing the meter dress 
panel on the meter sub-panel. This makes it 
much easier to handle the panel as it is 
being installed in its case. The black sheet 
metal screws used to hold the rubber mount¬ 
ing feet are rather brittle, and should be in¬ 
stalled without too much “brute force" to 
avoid breaking the tips of the screws. Also, 
avoid over-tightening these screws, or they 
will go through the rubber feet; just tighten 
until the feet are snug, or use a flat washer 
under the head of each screw. 

When assembling the coupler, the place- 
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The complete wiring of the indicator sub- 
panel involves only a few wires, and a 2- 
conductor shielded cable which goes to the 
coupler unit. 

ment of several of the parts is critical, and 
the instructions should be followed closely. 
Two sets of resistors are supplied with the 
unit. If you intend to use the coupler with 
52 olim transmission line use the 160 ohm re¬ 
sistors; for 72 ohm line, use the 100 ohm re¬ 
sistors. If the parts tend to shift during han¬ 
dling, use pencil marks on the copper rod 
and chassis to allow you to return the parts 
to the proper location when ready to solder. 
The coupler has no markings on it, and it 
would be wise to mark J1 XMTR on the 
end with the connecting cable, and J2 ANT on 
the other end. 

The schematic diagram of the P-2 SWR 
Meter is shown in Fig. 1. The design of the 
instrument follows that of the time-proven and 
justly popular Monimatch of QST and ARRL 
Handbook fame. This instrument, sometimes 
known as a reflectometer, consists of a short 
section of coaxial transmission line with two 
pickup loops which are connected to rf volt¬ 
meter circuits. One of these circuits is so posi¬ 
tioned with respect to the center conductor of 
the transmission line section as to read the in¬ 
cident or forward power component of voltage 
in the line while the other reads the reflected 
component. In the P-2 instrument, the circuit 
associated with diode CR-1 is the forward 
power voltmeter and the circuit associated with 
CR-2 is the reflected power voltmeter. Re¬ 
sistors R-l and R-2 must be adjusted to match 
the characteristic impedance of the line being 
measured to balance out the undesired voltage 
component. In use, the instrument is switched 
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INDICATOR UNIT 



GENERALIZE YOURSELF! 

LEARN RADIO CODE 




PRICE 

$9.95 


The EASY W AY 

No Books To Read—No Visual 
Gimmicks To Distract You. Just 
listen and learn 

Based on modern psychological 
techniques — This course will 
take you beyond 13 w.p.m. in 

LESS THAN V 2 THE TIME 

Available also on magnetic tape 

See Your Dealer Now/ 


Album Contains Three 12" LP’s 2Vz Hr. Instruction 


Life Story of 
Nikola Tesla 

Now, learn code and some¬ 
thing else at the same time. 
Fascinating story and code 
practice at same time. $2.49 

EPSILON RECORDS 


rwORtt HIETHDO VOL II 


2769 CAROLINA 
REDWOOD CITY, CALIF. 


—2 METER CONVERTER- 

Now at last a 2 meter converter complete with 3 VHF 
transistors and crystal for output in the 6 meter band. 
Operates on 12 V. D.C. A real bargain, lor only $10.00 
while supply lasts. 

For output in other bands use this with our 6 meter 
converter advertised in 73. 

VANGUARD ELECTRONIC LABS Dept. H-5 

190-48—99th Aye. Hollis 23, N. Y. 
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NEW! 


GROUND RADIAL 
SYSTEM KITS 


Take the work out of fabricating your 
antenna ground system 

Here are ground radial .systems for getting improved perform¬ 
ance from long-wire, vertical am! other ‘HAM* ami “SWL“ 
antennas which are operated against ground. These radial sys¬ 
tems will also improve the efficiency of ungrounded antennas 
such as doublets, zepps and directive arrays reducing the losses 
resulting from ground imperfections. Excellent as permanent or 
temporary (“Field Day*’) installations. Complete, ready to roll 
out radial systems in two sizes to satisfy most “HAM" and 
“S\VL“ requirements. Uses No. M gauge solid copper radial 
wires electrically and mechanically bonded to central hub. 
Drive pegs are provided for securing radial wire ends, .lust 
locate center hub where you want it, roll out the radiate and 
you’re in business. Radiate can be easily buried to preserve 
the beauty of your front or back yard lawn. Full instructions 
In kit. Send for free antenna ground system fact sheet. 


1,000 FOOT KIT (10-60'. 8-33'. 8-17' KADIALSi 


$24.95 


2,000 FOOT KIT <20-69', 16-33', 16-17' RADI ALS) $42.95 

Send only $5.00 (cash, ek., M. O.) and pay balance COD plus 
express or postage charges on arrival or send full price for 
prepaid delivery. 


P. O. Box 5496 
Winston-Salem, N. C. 
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FANTASTIC BARGAINS ON 
RECONDITIONED EQUIPMENT! 


Central Electronics 
20-A $149 

Central Electronics 
MM-2 89 

Central Electronics 
MM-1 75 

Central Electronics 
600L 249 

Collins KWM-2 895 

Collins 75A-4 495 

Collins 312B-2 89 

Drake 1A receiver 149 

Eico 723 55 

Elmac AF-67 89 

Elmac PMR-7 99 

Elmac A54H 44 

Elmac PMR6A & Elmac 
PSR116S 59 

Elmac M-1470 39 

Globe Champ 300A 225 

Globe King 500A 279 

Globe Scout 680A 59 

Globe 755 VFO 29 

Gonset GSB-101 229 

Gonset Communicator 
I 6 mtr 89 

Hallicrafter SX-101A 299 

Hallicrafter SX-111 189 

Hallicrafter HT-40 79 


Hallicrafter S-53A 59 

Hallicrafters SX-100 195 

Hallicrafters HA-6 249 

Hallicrafters HA-2 249 

Hallicrafters P26 79 

Hallicrafters HT-37 375 

Hammarlund HQ-110 179 

Heath DX-IOO 159 

Heath DX-100*B 169 

Johnson Invader 2000 895 

Johnson Viking I 99 

Johnson Ranger 179 

Johnson Challenger 89 

Johnson 500 exclnt 
cond 499 

Johnson Valiant 299 

Johnson 250-23-3 65 

Mosley CM-1 150 

National NC-300 239 

P&H 6-150 6 mtr. 

xmting converter 189 

RME VHF-152A 45 

RME 84 receiver 49 

Swan SW-120 199 

Tecraft TR-20-50 39 

Tecraft PTR-2 supply 
(new) 30 

Tecraft TR-20-144 
(new) 45 


Box 

37A 


''feunqluuvAta A 

1 RADIO SUPRLYifll 



Phone 

886 

5749 


Ask for our new equipment catalog #163 just out. 
Also our latest used gear bulletin, revised monthly. 

WATERTOWN, SOUTH DAKOTA 


SEMI-CONDUCTOR SALE! 


NO CHANCE TO TEST 'EM! FULLY 

( ) 20 Amp Power Rect. Stud, Silicon .$t 

( ) 15 Silicon Diodes, ‘Epoxy’ ..SI 

( ) 20 Top Hat Rects. to 750 ma, silicon $1 
( ) 15 PNP Transistors, asst types ... $ 

( } 15 NPN Transistors, asst types . . $ 

( ) 10 Surface Barrier Trans’t’rs, pnp $ 

( ) 5 Power Transistors, 2NI55 case SI 
( ) 2 40W Power Transistors, 2NI74 case $1 

( ) 10 2-Amp Rects, stud, silicon .SI 

() 25 Rect, Trans’t’rs, Diodes, asst , $1 
() 15 CK722 Type Transistors, pnp .. K * 

() 10 Transistors, 5 pnp, 5 npn . .... S’ 

( ) 25 Silicon’n Germanium Diodes $’ 
FACTORY TESTED! GUARANTEED! 

( ) I Watt Zener, choose 3 to 30V ... $ 

() 25 Amp Trans’t’rs, Car Ignition .. S‘ 

( ) 30 ‘Klip-in’ Diodes, Germanium . $! 

() 15 IN34 Diodes, Glass, Submini 

( ) 4 2N35 Type Trans’t’rs, npn . $ 

() 4 2NI07 Type Trans’t’rs, pnp ... $' 

( ) 3 2NI70 RF, OSC Trans’t’rs, npn $! 

( ) 6 2N377 Transistors, npn . $ 


GUARANTEED! 


FREE! 

WE 

PAY 

THE 

POSTAGE 


( ) CAR IGNI¬ 
TION BASIC 
incl: 2 N I 74. 
zeners, rect, 
sink, instruc¬ 
tions . . $7.99 


POLY PAKS 


P. O. Box 942A 
S. Lynnfield, Mass. 


Send 10c 
for parts 
catalog! 


SKYLANE QUADS 

"famous |he world over!” 

$59.95 Three Bands $99.9B 



FOR FREE LITERATUS E 

TE DE-T. r 


40 M QUAD KITS AVAILABLE Fiberglass 

HIGH F/B RATIO 
VERY LOW SWR 
HIGH CAIN 

LOW Q - BROADLY TUNED 
EASY TO MATCH 
LOW WIND RESISTANCE 
RUGGED CONSTRUCTION 


£(ujtahe products 


406 BON AIR DR 
TEMPLE TERRACE , FLA 








The indicator unit contains a sub-panel 
to hold the meter, switch and pot, with a 
"dress" panel for the nomenclature. 

to the forward power position and the sensi¬ 
tivity control adjusted for full scale meter de¬ 
flection. The instrument is then switched to 
the reflected power position and the existing 
standing wave ratio read directly from the 
meter scale. 

In use, the J1 receptacle of the coupler is 
connected to the transmitter output connector 
(using a jumper cable or a double-male con¬ 
nector) and J2 goes to the transmission line 
feeding the antenna. The transmitter is turned 
on and tuned in the normal manner, with the 
sensitivity control on the indicator unit po¬ 
sitioned to keep the meter on scale. (The 
swr meter Power switch must be in the For¬ 
ward position. You can peak your transmitter 
output very conveniently by tuning for maxi¬ 
mum deflection of the swr meter). Adjust the 
sensitivity control, once you are tuned up, so 
the meter reads CAL. (full scale). Now switch 
the Power switch to Reflected, and read the 
swr directly on the meter top scale. Although 
the operating instructions fail to mention it, 
the REL. POWER scale of the meter, if mul¬ 
tiplied by 10, reads the percentage of re¬ 
flected power! Notice that only 11% power is 
reflected at an SWR of 2.0, and 25% is re¬ 
flected at SWR of 3.0, You may calculate the 
reflected power percentage quite simply from 
the SWR reading: 

/ swr—1 \ 2 

% Reflected power = - 7 j 

\ swr+1 / 

The forward power (that's the power ac¬ 
tually getting out) is then found by sub¬ 
tracting the reflected power percentage from 
100 %. 

The fact that the meter of the P-2 SWR 
Meter is calibrated in relative power deserves 
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some explanation. The refleetometer type of 
SWR meter is quite dependent on frequency 
for any given output indication. Note that 45 
watts is required for full scale deflection at 1.8 
me while only M watt is required for full scale 
deflection at 432 me. This ratio is perfectly 
normal for this type of meter. However, it pre¬ 
vents the inclusion of absolute power scales in 
an all band instrument. Despite this, the rela¬ 
tive power scale is quite convenient for trans¬ 
mitter tuning, etc. 

The calibration of the completed unit may 
be checked several ways. The instructions go 
through an alignment procedure which re¬ 
quires a non-reactive dummy load. At the high¬ 
er frequencies and for high power this might 
pose a problem. A simple way to make a 
quick check is to reverse the coupler in the 
transmission line, connecting J2 to the trans¬ 
mitter output, and J1 to the transmission line. 
Now set CAL on the meter with the Power 
switch in the Reflected position, and read swr 
in the Forward position. If the same swr is 
obtained as using the coupler the correct way, 
the unit is well balanced. If not, the position 
of the diode connections to the pick-up wires 
in the coupler must be adjusted slightly, as 
described in the manual. The author's unit 
required no adjustments. 

Be careful about quoting your swr readings 



0 meter converter $8.00 postpaid. Complete with 3 high fre¬ 
quency transistors and 49.4 me. crystal for output in broadcast 
band or 36 me. crystal for output in 14-18 me. band. Low 
noise and better than 1 microvolt sensitivity. Operates on 6-!2 
V D.C. 

Limited quantity—send year order today. 

VANGUARD ELECTRONIC LABS Dept. H-5 



TV CAMERA 


$99.50 

and up 

Basic 

Parts 

Kit 


Details—FREE List *771 

DENSON ELECTRONICS CORP. 

Rockville, Connecticut 



with too much certainty. You see, it just so 
happens that the swr read at the transmitter 
is always lower than the actual swr at the 
transmitter. The reason is simple: the forward 
power is attenuated on its way to the antenna 
by line loss, and the power reflected at the 
antenna is also attenuated by the transmission 
line on its way back to the transmitter. There¬ 
fore, the percentage of reflected power reach¬ 
ing the swr meter is less than it should be, 
compared to the outgoing forward power. 





The meter is calibrated to SWR of 20. 
The lower scale, multiplied by 10, reads 
percent reflected power. For example, at 
SWR of 3, 25% power is reflected from 
the load. 



FREE Catalog 

OF THE WORLD'S FINEST 

ELECTRONIC GOV'T 
SURPLUS BARGAINS 


■ HUNDREDS OF TOP OUALITY 

ITEMS —-Receivers, Transmit ters. 
Microphones. Inverters, Power Sup¬ 
plies, Meters, Phones, Antennas, In¬ 
dicators, Filters, Transformers. Am¬ 
plifiers, Headsets. Converters, Control 
Boxes, l>vnamotors. Test Equipment, 
Motors, Blowers, Cable, Keyers. 
Chokes, Handsets, Switches, etc., etc. 
Send for Free Catalog—Dept. 73. 


FAIR RADIO SALES 

2133 ELIDA RD. • Box 1105 • LIMA, OHIO 


LOOK! 

8C-22I Freq Meter with orlg. calib. book and xtal, 

lab checked out. XJLNT cond. . . $69.50 

Crystal Oven—Bliley crystal stabilizer, type TCO-1 
for 1HC/6 crystal. Requires 6.3v at 0.85 a, 114" dia, 

x 1 y 2 " octal plug in base. BRAND NEW . .$2.75 

85 kc If Transformers—spares for ARC-12. Same as 
BC-453 with ceramic base & air trimmers except 
higher "Q" & different base pins. BRAND NEW 

79e ea, 3/$2.25 

RF Crystal Probes—for VOM with Kllpzon tips. 

made by General Cement. List $4.35, BRAND NEW 
in cello, bag . $1.25 

Super Midget Relay—P&R SM-50S. Herm. sealed 
plug-in, fit 7 pin min. tube socket. SPDT, 250 ma 
contacts. Coll 6 vdc, 80 ohms $1.25 

ART-13 Calib. Crystals. 200 kc. herm. sealed w/octal 
plug-in base .. . .. $1.50 

Write for Bulletin *38 “Loads of Bargains” 

R. W. Electronics, Inc. 

2430 South Michigan Ave. Dept 735 Chicago 16, Illinois 

Phone: CAIumet 5-1281 



MAY 1963 


83 


























a : 


6 

o 


o 

< 

UJ 

cc 

or 

£ 

CO 


A typical "neat" station! 


FIGURE 2 



Since the svvr meter is usually located at the 
transmitter, this variation can be considerable. 
Look at Fig. 2 for a shock. If the basic trans¬ 
mission line loss (at svvr of 1.0) is 6 db, and 
the swr at the antenna is 4.0, the swr meter 
will only read 1.37. You can estimate your 
basic line loss from tables that list the loss 
per 100 feet for different types of transmission 
line at various frequencies; the Radio Ama¬ 
teurs Handbook has this information in a 
gr aph in the transmission line section. 

Swr has a couple of other villainous features: 
it increases your transmission line loss, and 
lowers the power limitation of the transmis¬ 
sion line. Fig. 3 shows the added loss to a 
transmission line due to swr. For example, if 
the line loss at swr of 1.0 is 6 db, but the 
actual swr at the antenna is 2.5, the line 
loss will be increased by another .79 db. At 
higher swr this effect can be a lot worse; at 
swr of 10, with a basic line loss of 6 db, the 


REPEAT-Best Sellers in 73 

NUVISTORS — price includes postage and 

insurance. 

6CW4 or 6DS4 Triodes choice, any 3 $5.25 
7587, industrial tetrode, $3.65; 3 for $10.50 
3 sockets, with order of 3 nuvistors 50c 

1625 tubes, Syl. NU, RCA, Ken-Rad or Tung-Sol 
BRAND NEW, minimum mail order 12 for $2.00 

902P-1, 2" CRT $3.00; 6DQ5 $1.75; 6DQ6B $1.00; 
3B28 $3.25; 807 $1.00; 5933 $1.85; 837 $1.50; 
6146 $3.00; 6AN5 $1.00; 5T4 60c; 1616 $1.00, 

MD7/ARC-5, plate modulator, ex., used $5.50 
85 KC IF, for BC-453, $1.00 ea.; 3 for $2.75 
85 KC IF, later type, ceramic form, male plugs, 
higher "Q", $1.25; 3/$3.50 

"GOODIE" sheet free with orders only. Flyer only, 
please send self addressed, stamped envelope. 
PLEASE include sufficient for postage & insur¬ 
ance. Excess returned. 

SAVE YOUR LOOT, HI be at 
Rochester, N. Y. May 1 1 
Breezshooters hamfest, near Pittsburgh May 26 
Starved Rock, near Ottowa, III. June 2 

BC ELECTRONICS 

2333 S. MICHIGAN AVE. 

CHICAGO 16, ILL. CAlumet 5-2235 


FIGURE 3 



increase in loss will be 4.5 db. As for the power 
limitation, caused by the increased peak vol¬ 
tages of the standing waves, the allowable 
power is equal to the rated power (at swr of 
1.0) divided by the swr: 

/ Rated power 

Allowable power = -—-— 

\ swr 

Generally speaking, unless you have high 
transmission line losses to begin with, an swr 
of 3.0 or less will make very little difference 
at the receiving end. Remember, one S unit 
is 6 db. at the receiver. But it all makes for 
good conversation on the air. 


Specifications of the Knight-Kit P-2 
SWR/Power Meter 

Minimum rf power for fuff scale deflection 

45 watts at 1.8 me 
Vz watt at 432 me 


Maximum rf power ... . 1 kilowatt 

Input and output impedance ... 52 or 72 ohms 

Power requirements.none 

Frequency coverage.. 1.8 to 432 me 

Meter sensitivity. 100 microamperes 

fuff scale 

Meter scales, standing wave ratio . 1:1 to 20:1 

Relative power...0 to 10 

Kit assembly time . . 1 to 2 hours 


Cost $14.95 in kit form 
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(NSD/1 from page 57) 

got the QSL Club was this: “It is not per¬ 
missible for two or more persons ... to estab¬ 
lish a system ... to reduce the amount of 
postage they pay, by assorting, grouping and 
mailing in one envelope their . . . letters to 
be forwarded to one customer . . This means 
that it is illegal for a person or group to receive 
bulk mailed QSL’s, sort them out and remail 
them in groups to the addressees. This is ter¬ 
rible. 

How come our government is blasting away 
at monopolies wherever possible in business 
and yet chooses not to practice what it 
preaches. It seems to me that some com¬ 
petition could do the P.O. a lot of good. If 
they had to automate to keep business going 
they would soon be able to give us service 
on the order of that which you get in Europe 
. . . and they make our service look sick. 

Boy Out Back 

Last month, in a burst of enthusiasm, CQs 
publisher opined that they actually have more 
active hams reading CQ than QST. Since we 
only have their hilarious “sworn statement” 
to go by . . . their true print run and circula¬ 
tion are closely guarded secrets . . . we have 
to figure out what is going on by other in¬ 
dications. 

For instance I judge by little things such as 
the dropping number of ads, the tremendous 
falling off of mail-order advertising which is 
a sure indication of the effectiveness of a 
magazine, the inability to continue providing 
the half-cent wrapper for subscriber copies, the 
cutting down for the first time in years from 
128 pages to 112 pages, the use of the 
cheapest paper IVe seen yet in a ham maga¬ 
zine, the loneliness at CQ booths at conven¬ 
tions, and leaks from members of the CQ staff. 

Putting all this together with candid com¬ 
ments by advertisers who have compared re¬ 
sults recently between the two magazines I 
come to the conclusion that QST must have 
about 2.3 times the circulation of CQ. 

K2CM Absolved 

Tom McCann K2CM thought I went a 
little too far in rewriting his review of the 
Waters Coaxial Switches in the April issue and 
wants everyone to know that this piece, which 
he calls “the most inept piece of writing which 
throughout that I have ever read on a printed 
page” was written by me and not him. 

. . . W2NSD/1 


FREQUENCY-METER BARGAINS 

Navy LM, .125-20 me w/matching book, xtl, 557 50 
schematic, instruct., 100% grtd 

AC Pwr for LM: Modify new EAO, w/LM plug, silicon 

■ « i • a i < . _ • r A AC 


diodes, instructions we furnish 
TS-173 w/AC pwr sply, 90-450 me, .005% 
TS-174, 20-280 me, .01% 

Gen. Radio No. 620A, 10-3000 me, .01% 
TS-186, 0.1-10 KMC. .01%,. xtl calib 


$ 9.95 

5150.00 
$150.00 
$199.50 
$295.00 


I V/- I u* i w i v IX mui /Vt ▼-, 

Also C-Band & X-Band Cavity Freq. Meters. State needs. 

ARC-3 TECH MANUAL] 

mainten., oper., theory, schem. 510 OO 
Postpaid . 


Handbook 
dwgs, etc. 



2-METER RECEIVER & 2/6/10 METER XMTR 

SCR -522 revr, xmtr, rack &, 
case, exc. cond. 19 tubes in¬ 
clude 832A’s. 100-156 me AM. 

Satisfaction grtd. Sold at less 
than the tube cost in surplus. 

Shpg wt 85 lbs. Fob Bremerton, 

*r;-.$14.95 

Add $3.00 for complete technical 
data group including original 
schematics & parts lists, IF, xtl 
formulas, instruct, for AC pwr 
sply, for revr continuous tuning, 
for xmtr 2-meter use, & for putting xmtr on 6 & 10 meters. 

COMMUNICATIONS RECEIVER BARGAINS 

BC453B: 190-550 kc 6-tube superhet w/85 kc IF’s, ideal 
as long-wave revr, as tunable IF & as 2nd convert. W/all 
data. CHECKED ELECTRICALLY 

Grtd. OK! II lbs. fob Los Angeles . 

Same, in handsome cabinet w/pwr sply. spkr. 
etc., ready to use, is our QX-535, 19 lbs. 

RBS: Navy’s pride 2-20 me 14-tube superhet has voice 
filter for low noise, ear-saving AGC, high sens. & select. 
IF is 1255 kc. Checked, aligned, w/pwr sply, cords, 
tech data, ready to use, fob Charleston, S. C. 

or Los Angeles ... 

R-45/ARR-7 brand new, 12-tube superhet .55-43 me in 
6 bands, S-meter, 455 kc IF’s, xtl filter, 6 sel. positions, 
etc. Hot and complete, it can be made still better by 
double-converting into the BC-453 or OX-535. Pwr sply 
includes DC for the automatic tuning motor. 

Fob San Antonio . 

Time Pay Plan: $17.95 down. II x $16.03 
With QX-535, $21.70 down, 12 x $17.90. 

RADIO RECEIVER AND/OR SPECTRUM STUDIES 

R-54/APR-4 revr is the 11-tube 30 me IF etc. for the 
plug-in tuning units; has S-meter, 60 cy pwr sply. Pan. 
Video & Audio outputs. AM. Checked, aligned, with heads 
for 38-1000 me, pwr plug & Handbook, 5164 OO 

fob Los Angeles .. ^ 1 

(Add $30.00 for 60 cy AM/FM instead of AM.) 

Write for price on TN’s to get up to 4 kmc. and/or 

Panadaptors. 


IITCI I. Tv / all 

$12.95 

$37.50 


VVI UOf 

$69.50 


iiiu* r wi 

$179.50 


SILICONS LESS THAN 13c! 

Rectifier Package: 50 top-hats & 50 
stud-mts. PIV’s range from 50-600, 
currents 0.3-1.8 A dc. Rejected for 
Astronauts, unmarked, but large per¬ 
centage OK for Earth People. You 
grade them with instructions we In¬ 
clude. Guarantee: Grade them within 
10 days; if you don’t get enough value 
to delight you, return for refund. Be 
smart, do your own grading! 

100 Diodes, $12.95 

POSTPAID . ^ 



60 CY AC FROM 12 V DC VICE VERSA! 

Combination transistorized Inverter & 12 v battery charger. 
Ideal for Boats, Camping, Field Trips, Autos. Piugs Into 
115 v 60 cy to charge battery at 8 amp rate, tapers to 2 
amps. Switch to Inverter and the I2v battery supplies 115 
v 60 cy (sq wave) for lights, TV, radio, electric drills, 
etc., anything at all except capacitor-start motors. Thou¬ 
sands sold at double these prices to Automotive trade. 
This is new material, guaranteed OK, factory over-run, 
with Instruction Booklet. _ __ __ 

250 W 2.3 amp int., 200 W 1.8 amp continuous. 557 50 

500 W 4.0 amp int., 300 W 2.5 amp cont. Metered. Starts 
dead cars from 115 v line! 5137 50 

55 lbs. * 

(Intermittent use means 15 minutes total in any I hour.) 

Write stating your specific needs in lab- 
type test equipment: Scopes, Signal Gen¬ 
erators, Recorders, Tuning Forks, etc. 

R. E. GOODHEART CO., INC. 


Box 1220-GC 


BEVERLY HILLS, CALIF. 
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SCR 522 Transceiver t meter or 2/8/10 on Trans, 
complete with tubes and 4 random crystals L/N 

R4/ARR2 Versatile Receiver . . ... New 

T6I/AXT2 420 MC Transmitter .New 

B C 929 Scope ........ New 

1059/A PA 11 Scope ... . L/N 

BC 375 Transmitter Hess T. U.) .. Exc. 

RM 52 Phone Patch ...,.. New 

SA 325 U Coaxial Switch (See Aug. 731 L/N 

RTTY SSB Etc.—etc. Versatile Multimatch 

Transformer also phone patch ..... New 

BC 433 B/C Band Rec. <400 cycle) . Exc. 

Ni-Cad Batteries 1.2V..... 

Blower AC-DC 12 V to 65 V .. 

MO 7 Modulator .New 7.95—Used 

BC 458 (T21) 5-7 MC . New 7.95—Used 

BC 457 (T20) 4-8.3 MC .New 7.95—Used 

T 18 2-3 MC New 7.95—Used 

BC 1206 200-400 KC Rec. Less Tubes . 

R28/ARC 5 VHP Receiver 100 to 156 me . 

T47/ART 13 Transmitter complete w/tubes 
Crystals Send self addressed envelope fvsr list 
Beam Filter or lazy man's Q~5'er 
Antenna Wire Copper weld #14-220oft coil 
RG8A/U 35ft with PL 259 each end 
RG8A/U 15ft with PL 259 each end 
R G54/ U 65ft for 2.50 370ft for 9.95 


$19.95 

4.95 

15.95 

10.95 

14.95 

12.95 

1.95 

12.95 

.79 

9.95 
1.75 

2.95 

5.95 

4.95 
4.95 

4.95 

1.95 

19.95 
47.50 

1.95 

7.50 

3.69 

1.69 


MOTOR SPECIAL Fa seo type 6 

115v-60ey 1750 rpm. dual shaft 3%* dia x 2W* 
shipping weight 3*4 lbs $1.98 eo 3 for $5.00 


ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO 16, ILLINOIS 
CA 5-4750-4751 


Good ole reliable dynamotor, 12 vdc input* 500 vde 

250 ma, int. duty new. 12 lbs shipping wt.. 

Special this month . $4.79 

Contactor 12 vdc, spst 50 anip, new $1.59 delivered 
Rectifier, selenium, 140 vrms, input 115 do, out 5.25 

amps, new . . $4.59 delivered 

SCR-522 Modulat ion Transformer new $2.25 delivered 
T C S Modulation Transformer, 6,000Z C.T. to 

6.000Z ...$1.69 delivered 

Plate Transformer, UTC S-46 1000, 750-0-750, 1000 
vac 300 ma, 115/60/1 pri,, new, shipping wt. 21 lbs. 

$14.50 

We have all kinds of goodies in stock. 
What do you need? 


COMPANY 

SATISFACTION GUARANTEED 

1147 Venice llvd., Los Angeles 15, Calif. 


CONDENSERS 


10 mfd. 1000V w/br. ...... 

Ceramic—100 assorted. 

470 mmf. disc ceramic 1000V 
220 mmf. disc ceramic 1000V . 

Door knob 500 mmf. 20,000V .. 

4 mfd. 2000V G.E. Pyranol . . 

.0004 1 0 t 000V mica 1.8 amp. with corona balls— 
Aerovox . ... 


$ .98 
2.00 
.10 
.10 
.30 
1.90 

.80 


Wire Wound Resistors Pkg. of 25 assorted 5 to 25W 1.98 


Tube Socket—Johnson #122-237-1 for 813’s 

Oiodes 1N55B PIV 150 V 500 microamp . 

Oiodes 2N264 . 

Trans. 2N224 . 

Trans. 2N414 

Var. Cond.—Johnson #149-7-2 Type R 150 mmf. 

Johnson Var. Cond. 2 sect. 416 mmf. per section 
4500V air gap .125 

General Radio Co. Potentiometer Type 371-A 10K ohm 

15W Wire . 

RF Choke—2.5mh 500 Mil 1.9 to 30 me 
Power Trans., com. type shell-upright. prL 115V 
60 cy. Sec. 1120V. CT 150 Mil; 5V 3A; 6.3V 
3A; 7.5V 2.5A 

Westinghouse Fil. Trans.—Pri. 115V 60 cy.; Sec. 

5V 10A 20KV ins. 

Terminal strip blocks—10 screw single row 
S meter #112-005 1-30 db—used in some Gonset 
equip. 1 %" x 1 %" . 

# c 7701 S. Normandie 
^ Los Angeles 44, Calif. 
All Orders FOB L. A. — Phone (213) PL 1-0278 


.60 

.30 

.20 

.50 

.40 

.75 

8.95 

.50 

.50 


4.75 

5.00 

.15 

2.00 


V E R N 
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Wayne Green W2NSD/1 

Listening in on our bands, one might be in¬ 
clined to suspect that amateurs are incapable 
of agreeing on anything. There is one area of 
rather complete agreement however: our bands 
are miserably crowded. 

There are many approaches to meeting the 
challenge of trying to get through the QRM 
curtain. Some chaps string up one antenna after 
another, others build up rather impressive final 
amplifiers, some just build bigger modulators, 
some wait until the wee hours of the morning, 
etc. But, even after vouve moved to that salt 
marsh on top of the mountain, put up the 
hundred foot tower with the twelve element 
beam, and done everything else known to man 
to put out a signal, there is still an area for im¬ 
proving the punch your signal puts into that 
DX receiver. 

Naturally you can get the same improvement 
in punch with any rig. The idea is to increase 
the percentage of modulation or (in the case of 
SSB) the average power output without creat¬ 
ing the splatter that accompanies your turning 
up the gain control. When you try to get 
through a little better by increasing your mike 
gain you flattop on the positive peaks and clip 
on the negative peaks. The result is a bandful 
of furious hams and not much improvement in 
your ability to get out. 

There is, of course, nothing really new about 
using clippers or compressors to increase the 
modulation percentage of transmitters and 
many designs of both have been around for a 
long time. The Metrodynamics Comprearnp is a 
much more modern application with a two 
transistor logrithmic compressor, matched sili¬ 
con diodes in the clipper and a cleverly de¬ 
signed RC filter to eliminate the harsh resultant 
frequencies usually associated with clippers. 
The result is a smoothly working compressor 
which connects between your mike and your 
mike jack. 

It is obvious that the Comprearnp will 
change the sound of your voice a bit as more 
compression is used. Thus you would normally 
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run it with the control in the off position and 
would increase the compression when fading 
or QRM become apparent. It sometimes seems 
almost magical how your voice can get through 
a seeming solid wall of QRM even though you 
may be running lower power than a lot of the 
big boys on the channel . . . unless, of course, 
one of the big boys has a compressor too. 

The Compreamp is small, being transistor¬ 
ized, and costs only $13.93 complete with 
built in battery. Write Metrodynamics Corp., 
8 Westover Avenue, Caldwell, New Jersey for 
info. 

. . . W2NSD/1 
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GONSET special 18 watt AM transceiver. Tunes 
118-174 me (covers two meters and can be adapted 
to 6M), 8" x 12" x 5", 18 lbs. xtal controlled on 
xmt and rec. 12 volts, built in power supply. Like 


SURPLUS SPECIALS 



Monitor sub-unit for freq-shift 
converter CV-89A / U RA-8A, 
with 2BP1 CRT, 1Z2, 12AX7, 
5 controls, tube shield, etc. 
4J/ 2 # ' x 5" x 12". Shpg. Wt. 
7 lbs. Schematic incl. . , $6.95 


4 

—■ 0 9 ? 

- '.**r 

/4 


w 
, */» 




Pi-network Loading Capacitor, 5 sections, each 20-400 

mmf. 2000mmf. totol. %" shaft. 4 lbs. $2.00 

Power Transformer. 350-0-350 v. 135 ma dc, 5v 3A, 
6.3v 3.6A. 3" x 4" x 3 W 4 * uncased. 7 lbs. . $1,95 

Our catalog is finally in print. Send for your copy. 
Please add postage with your order. 

w B ■ ■ ™ I IT ITI | 59 

4791 Memphis Ave. Dept. 7 Cleveland 9, Ohio 
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New, including tubes . $99.50 

G-5er Command Rec 190-550 kc, exc $12.95 

2.1 - 3 me Command xmtr NEW $5.95 

3 - 4 me Command xmtr exc $6.95 

4 - 5.3 me Command xmtr exc $4.95; NEW $6.95 
5.3 - 7 me Command xmtr exc $4.95; NEW . . $6.95 

HS-23 hi imp headset; NEW $4.95 

HS-33 lo imp headset 600 ohms. NEW $5.95 

BC-211 Freq. Meter, 125kc-20mc, EXC. Cond $69.50 

Japanese Import Tape Recorder, tested and OK 

excellent condition, reg. net $19.95 $9.95 

I-177B Tube Tester Power Transformer, HS, w/ 
schem. $3.95 

TUBES: ALL NEW, ALL GUARANTEED 

4-125A * $19.95 4X150A $9.95 

4-400A $24.95 807W . $2.49 

4X250B $19.95 832 $3.95 

AND BEST OF ALL: WRITE FOR OUR 
48 PAGE CATALOG 

Phone 213-WE 8-3731 

(minimum order $3.50 please) 


COLUMBIA ELECTRONICS 

4365 WEST PICO BLVO. IQS ftNr.UES 19. CfcUf 


schem. 

4-125A 

4-400A 

4X250B 


SURPLUS FROM SPACE 


TEKTRONIX 
S11A SCOPES 


T18/ARC-5 Xmtr, 2.1-3 me BRAND NEW 
original sealed cartons .. 59.95 


7580 Tubes brand new in 
sealed mfg. cartons .... 


AS IS 

CHECKED OUT 


$115.00 
L/N 215.00 


Read-N-Save 

PL 258 double female connector . 

DB Meters 31/2" rd—10 to 4 6db lmw @ 

Sperti Vacuum Switches for ART-13, etc. . 

Velvet Verniers w/ large knob 

600 Ohm 300 Watt Non-inductive Resistors 

WE-255A Polar Relays for TTP 

Sockets for use with above relay 

Ohmite Z 28 rf Chokes .. 

Ohmite Z 144 rf Chokes. 

Leach Relay #1351 110 vac spst 
PL-259 or SO-239 coax conn 
Push-on-coax conn .. 3 


RG-11A/U Coax Cable (72 ohm) 
100 ft roll w/PL-259 ea end . 


RCA 1698 Tubes for ham TV 
New boxed ....-. 


$34.80 


$7.50 


$5.95 


59c 

600 ohms $275 
NEW $1.00 
NEW $1.00 

. $2.50 

$4.50 
NEW $2.50 

_ 3 1.00 

.4/1.00 

.2.00 

.3/1.00 

pairs for $1.00 


BC-463A Transmitter and AM Modulators 

converts to 6 mtrs. uses 815 final 2 ea 

6L6 Modulators — new w/tubes .. . $19.50 


4x150 Tubes brand new in 
sealed mfg. cartons ..... 


SI 1.50 


T-179/ ART-26 Transmitters 300-600mc, 33w 
Brand new w / tubes, for ham TV ..$59.50 


NEW SURPLUS TUBES GUARANTEED 


WE-416B Tubes 
Tested and Guaranteed 


$12.95 


2C39A 
3CX100A5 
6161 . 
829B 
4-65A 


$7.50 

$9.50 

$35.00 

$8.50 

$7.50 


8005 

4-250A 

5881 

4-125A 

4X250B 


$14.00 

$ 21.00 

$1.50 

$20.00 

$27.50 


250TH 
4X250F 
807 
6AN5 . 
4D32 


$18.50 

$25.00 

$ 1.00 

$1.25 

$13.50 


We buy & sell large quantities of Military and Com¬ 
mercial Test Equipment. AN/GRC, PRC, TRC and test 
equipment TS and AN/UPM or URM. What have you 
for sale or trade? 


-MONEY BACK GUARANTEE ON 

ANYTHING WE SELL- 

ALL SHIPMENTS F.O.B. BRONX, N. Y. 

SPACE ELECTRONICS CO. 

218 West Tremont Ave., Bronx 53, N. Y. 
TRemont 8-5222 
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432 MC FM GEAR 


18 w transmitter, 6uv receiver 
controlled mobile 


450-470 me mobile trans¬ 
mitter Has 2C39 tripler, 
2C39 final 


Final will operate with cool 80 w input—40 w output. 
No mechanical changes required in cavities to tune to 
432 me. Final con be AM plate modulated. FM receiver 
converts to 432 me with simple mechanical changes. All 
units complete with 2C39 tubes and diagrams and align¬ 


ment instructions. No control heads or cobles. 

T44A - 6 V missing few tubes and crystals $40.00 

T44A-6 6&12V complete less receiver crystals 54,50 

Receiver strip complete .. 25.00 

Transmitter strip complete , 25.00 


Write for list of 30-50 me gear and 150 me gear, 
6 & 2 METER FM GEAR 




Complete Trans., Rec., & Power Supply Chassis 
FMTRU-80D 150 me 30 watt (2-2E26) 6 volt 42.50 

12 volt 49.50 

FMTR-80D 30*50 me 30 watt (2-2E26) . 6 volt 44.50 

12 volt 52,50 

FMTRU-140D 150 me 60 watt (8298) . 6 volt 54.50 

12 volt 59.50 

FMTR-140D 30-50 me 60 watt (8298) 6 volt 54.50 

12 volt 59,50 

Motorola 55 amp alternator (new! 12 volt 64.50 

Motorola Transistorized Ignition 12 volt 39.95 

Sales To Amateurs Only 

Write for hit of 30-50 Ate gear and 150 Me gear 

F M SURPLUS 1100 Tremont St. 

SALES CO, Roxbury 20, Mass. * GA 7-3513 



* TWO-WAY * 
COMMUNICATION CRYSTALS 


UNCONDITIONALLY 
GUARANTEED 
FAST SERVICE 

American specializes in two-way communi¬ 
cations. Frequency correlation date for 
Gil, Motorola. lU'.A., Collins, Lear. 
Narco, HalH era fters, Link, Goose*, Aerotros. 
Heath, Bernllx, Johnson, Globe, I S. Gov't 
rind many oilier companies. Send postage. 


Frequency Range 

3 to 9,9 me 

Com¬ 

mercial 

Oven 

002% 

Com¬ 

mercial 

Room 

002% 

Amateur 

01% 

20 mmf 

$2.85 

3 to 9.9 me. Fund 

$4.25 

S3.75 

15 to 29.9 me. T.M. 

4.25 

3 75 

2 85 

30 to 50 me. T.M. 

4.50 

4 00 

3 35 

!0 to 17 me. Fund 

4.50 

4 00 

3 35 

2 to 2.9 me. Fund 


4 00 

3 35 

50 to 60 me, F.M. 

5.50 

5 00 

4 00 

50 to 80 me. F.M. 

6.00 

5 50 

5,00 

1.0 me, to 2 99 me. 

8.50 

7.50 

6.50 


OR. . 104*7 crystals, all channels, all equipment, $2.85 
Amateur, 6 meters: 8.3 to 8.6 me 6th multiple Trans, FT213, 

$L50 

Do It Yourself Kits—Three T me Xtals. Two tinklers, $1.95 

Write for quantity discounts or phoie Victor 2-5571 





AMERICAN CRYSTAL CO. 

P.O.BOX 2366 . KANSAS CITY 42, MO. 




LETTERS 

Dear Wayne: 

Just a couple of thoughts in connect ion with your pro¬ 
posed junket to Europe this fall. First, I think it is a 
wonderful idea and all those able to go along should have 
a wonderful time. 

The only fly in the ointment appears to be your choice 
of a foreign carrier. 

What is the matter with a good old US carrier? You 
know the airlines of this country are having a hard time 
filling their seats and feeding all the people necessary to 
operate an air carrier. Just think of the money spent by 
these airline people for everything from ham gear to 
groceries. 

Another factor is the balance of payments. Our gold is 
melting' away at an alarming rate and it is just such deals 
as you are cooking up that helps us get further in the hole 
in this area. 


A very large percentage of the fare money will do no 
one any good in this country, it will go over seas along 
with the other millions we spend or give to them. 

So, while you are pacing up and down your office just 
think about this a little and I think you will agree that I 
have a point some where in here. 

Onlv wish I could go with vou . . . 

» . . R. C. Multon WB6BFR 


Yep, it sure is too bad you can 7 go . . » and maybe find 
out a little bit of what the world is about. Our gold is 
melting away because we have inflation here and the U. S. 
dollar ts weakening . I have watched the dollar shrink to a 
25c piece in my short lifetime . / work a lot harder for the 
few dollars i have than most people even imagine and it 
infuriates me to have Unde Sugar give them away, but every 
infuriates me to have Unde ., Sam give them away, but every 
j time 1 spend a dollar in Europe that is a dollar that doesn't 
hare to be sent over as a gift . . . / like it a lot better that 
j way. Now, regarding the use of Sabena Belgian Airlines for 
our trip ... let me tell you about that. After letters and 
phone calls to all U . 5\ trans-ail antic airlines / found that 
only Pan Am could handle the cities that we are going to 
visit. After many phone calls , letters and a personal visit to 
the New York HQ of Pan Ain to? see one of the top men in 
traffic there, 1 found that Pan Am was ff completely sold 
out" on all charter flights for this y.ear. The only other way 
they could handle us would- cost everyone an extra $75 for 
the flight and about $ 100 extra for hotels. So much for all 
those empty seats . Now* while / was busy trying to force 
Pan Am to carry us, several other airlines were calling me 
and trying to sell me on using them . Sabena went so far as 
to send two men up to our New Hampshire HQ and explain 
all the things they could do for us. Having travelled both 
Pan Am and Lufthansa to Europe in the past l had been im - 
! pressed by the service and hospitality of the European air¬ 
lines compared to the U. S. lines. There is a tremendous 
difference in attitude . We are going Sabena and 1 guarantee 
that everyone will have a flight whose pleasures they will 
never forget , 


Dear OM: 

Please put a notice in 73 requesting those Kiiwanians 
who are hams to send a QSL to me. We hope to establish 
a Kiiwanis net. 

Bob Fleming KGLS 

1007 W. Summit 
Fergus Falls, Minn. 

OK. 


GUARANTEED RECONDITIONED 

HAM GEAR 

WRITE NOW 
FOR MONTHLY 

diY-sw' 5 ’ ELECTRONICS FLYER ' 

999 HOWARD AVE-BURLINGAME, CAL. 
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SIMPLIFIED MATH 50c 


73 Products 

Peterborough, N. H. 



MICKEY MIKER 
50c 

Complete and exhaustive 
construction project for 
building a precision capacity 
tester. Very thorough. 


IMPEDANCE BRIDGE PRINTS 

$1.00 

A complete set of full scale prints (15) of 
all parts of the precision impedance bridge 
which originally appeared in the August 1961 
issue of 73. Comes complete with a reprint of 
the original article. 




'S 3Q 


This booklet takes you 
gently by the hand and 
leads you through the 
mysteries of Ohm's Law, 
squares, roots, powers, fre¬ 
quency/meters, logs, slide 
rules, etc., and does it by 
an amazingly new method. 


SURPLUS 



TV SCHEMATICS 

$ 1.00 


TV'ers who are interested 
in saving a lot of construc¬ 
tion time and still want to 
have elaborate TV gear will 
do well to watch those sur¬ 
plus ads and invest in this 
booklet, the only source of 
the diagrams you'll be need¬ 
ing. 


NEW RTTY BOOK $2.00 


HAM-RTTY 



This handbook is written for the beginning 
RTTY op, but due to the profusion of info, 
pictures, circuits, etc., it will be valuable to all 
RTTY'ers and those who may RTTY them¬ 
selves. If you don't know what RTTY means 
don't buy it. For $2 what can you lose? It's 
worth almost that much in paper. 


BINDERS FOR 73 $3.00 

Keep your issues of 73 all in good shape and 
keep them from straying. Specify year: '60-61, 
'62, '63. Red Leather binder with gold stamped 
“73" and year. Darbs. 

BACK ISSUES 50c 

You can enjoy back is¬ 
sues of 73 just as much 
as current. Send for one 
each month to pad out 
those dreary days. All 
back issues now available 
except January 1961. 
Early issues going to $1 
soon. Supply very limit¬ 
ed. 



CW $1.00 



Written by an expert. One 
of the best methods for 
learning the code yet de¬ 
vised. Lays in a good foun¬ 
dation for later high speed 
CW ability. CW can be a 
lot of fun if you go about 
learning it the right way. 
This book will be invaluable 
to the beginner and the ham 
who wants to really increase 
his code speed. 


INDEX TO 
SURPLUS 


INDEX TO 
SURPLUS $1.50 

This is a complete list of 
every surplus conversion ar¬ 
ticle that has ever been pub¬ 
lished, with a brief descrip¬ 
tion of the conversion. In¬ 
valuable bibliography. 


HAM-TV $3.00 



This book gives you a 
blow by blow description of 
how to get on the air on 
TV for under $50. This 
book is the reason that hun¬ 
dreds of hams are now go¬ 
ing on TV. This is not the 
usual theory book, just a 
how-to-do-it manual. 
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FREQUENCY MEASURING 
HANDBOOK $1.00 



Rather thorough exploration 
of the subject, complete with 
an exhaustive bibliography. 
By W^HKF 


AMATEUR TELEVISION 
EXPERIMENTER 
$1.00 per year 


The first five issues of this 
invaluable bulletin are now 
in print. Each one is worth 
more than the year’s sub¬ 
scription. Send $2 for com¬ 
plete set from #1 up 
through #12. Quantity lim¬ 
ited so don't wait. 



CARE AND FEEDING OF 
HAM CLUBS $1.00 



K9AMD’s interesting book 
on all aspects of forming and 
holding together a ham club. 
This is the result of exhaus¬ 
tive interviews with many 
club officers and will be in¬ 
valuable to every club going. 



COILS 50c 

Well illustrated basic book 
which describes all of the 
different types of coils to be 
found in radio work. Covers 
theory and practical aspects. 


AN/ARC-2 CONVERSION 

$1.00 



Complete schematics and 
thorough conversion details 
on this modern transceiver 
which covers 2-9 me (80-40 
meters . . . and 160). This 
unit now sells for $40 to $50 
surplus and is easily con¬ 
verted into a terrific little 
transceiver. 


WORLD GLOBE (plus subscrip¬ 
tion for one year) $16.95 

Every visitor to the 73 HQ shack is taken 
aback by the beautiful world globe next to the 
operating position. We find this invaluable for 
figuring out beam angles and planning world 
tours. It is 18" in diameter, normally sells for 
$19.95 (via CQ), is nearly five feet around 
the equator. Canadians please allow a little 
extra for Diefendollar exenange. 



In the interests of making home construction 
simpler for those readers with anemic junk 
boxes 73 has gathered together the parts re¬ 
quired for building our less complicated proj¬ 
ects. These kits are as complete as we can make 
them, containing good quality parts. Except 
where the chassis or case is integral to a unit 
we do not supply it. We will mention when we 
do supply a case or chassis. We do supply 
tubes, sockets, condensers, resistors, transform¬ 
ers, connectors, etc. The kits are kept in stock 
to the best of our ability, though sometimes 
the distributors who supply us delay us a bit. 
TWO METER THREE NUVISTOR PRE¬ 
AMPLIFIER for perfectionists, complete with 
self-contained power supply. Kit contains nu- 
vistors, sockets, all condensers, resistors, po¬ 
tentiometers, power transformer, rectifier, 
switch, antenna coax connector, etc. See ar¬ 
ticle in March 73 page 8. Everything you need, 
complete with full scale drilling template. 

Kit W9DUT-1.. . . . $18.50 

QRP TRANSMITTER. One tube (1S4) % watt 
40M rig. Fun to build and really works. See 
article in March 73 page 22. We’ve built a lot 
of ’em here. 

Kit W1 MEL-1 . S6.00 

W6SFM-1 . $4.00 

Nuvistor preamp for 15 & 20 meters. March 73. 

ADJUSTABLE REGULATED XSTR P.S. as 
described page 8 April 73. Five transistors, 
zener, complete kit of parts. W1ISI-1 . $25.00 

DIODE NOISE GENERATOR P. 15, April 73. 

THOMAS-1 $9.00 

VECTOR VFO (p. 24 April 73) 

Complete VFO kit. W7IDF-1.$6.50 
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Radio Book Shop 

Form your own Book Club! Order one book each month from this list. Just think, in 
one hundred years you will have a teriffic radio library with 1200 volumes. Order 
the book anyway. 


I— ELECTRONICS & RADIO ENGI¬ 
NEERING—Terman. One of the most 
complete text books ever printed. 1078 
pages. Theory, but easy on the math. 

$15.50 

5—ANTENNAS—Kraus (W8JK). The 
most complete book on antennas in 
print, but largely design and theory, 
complete with math. $12.00 

II— 16TH EDITION RADIO HAND¬ 

BOOK—by Bill Orr W6SAI. This fan¬ 
tastic book is loaded with the most 
understandable theory course now 
available in our hobby plus dozens of 
great construction projects. This is 
the best ham handbook in print by 
a wide margin. Easily worth twice the 
price. $9.50 

13—REFERENCE DATA FOR RADIO 
ENGINEERS. Tables, formulas, graphs. 
You will find this reference book on 
the desk of almost every electronic 
engineer in the country. Published by 
International Telephone and Tele¬ 
graph. $6.00 

16—HAM REGISTER—Lewis (W3VKD). 
Thumbnail sketches of 10,000 of the 
active and well known hams on the air 
today. This is the Who's Who of ham 
radio. Fascinating reading. Only edi¬ 
tion. Now only $2.50 

18—SO YOU WANT TO BE A HAM— 

Hertzberg (W2DJJ), Second edition. 
Good introduction to the hobby. Has 
photos and brief descriptions of almost 
every commercially available transmit¬ 
ter and receiver, plus accessories. Lav¬ 
ishly illustrated and readable.. $2.95 

21— VHF HANDBOOK—Johnson (W6- 
QKI). Types of VHF propagation, VHF 
circuitry, component limitations, an¬ 
tenna design and construction, test 
equipment. Very thorough book and 
one that should be in every VHF shack. 

22— BEAM ANTENNA HANDBOOK— 

Orr (W6SAI). Basics, theory and con¬ 
struction of beams, transmission lines, 
matching devices, and test equipment. 
Almost all ham stations need a beam 
of some sort . . . here is the only 
source of basic info to help you decide 
what beam to build or buy, to install 
it, how to tune it. $2,70 

23— NOVICE & TECHNICIAN HAND¬ 
BOOK—Stoner (W6TNS). Sugar coated 
theory: receivers, transmitters, power 
supplies, antennas; simple construction 
of a complete station, converting sur¬ 
plus equipment. How to get a ham 
license and build a station. $2.85 

24— BETTER SHORT WAVE RECEP¬ 

TION—Orr (W6SAI). How to buy a 
receiver, how to tune it, align it; 
building accessories; better antennas; 
QSL's, maps, aurora zones, CW re¬ 
ception, SSB reception, etc. Handbook 
for short wave listeners and radio ama¬ 
teurs. $2.85 

26—S9 SIGNALS—Orr (W6SAI). A 
manual of practical detailed data cov¬ 
ering design and construction of 
highly efficient, inexpensive antennas 
for the amateur bands that you can 
build yourself. $1.00 


27— QUAD ANTENNAS—Orr (W6SAI). 
Theory, design, construction, and oper¬ 
ation of cubical quads. Build-it your¬ 
self info. Feed systems, tuning. $2.85 

28— TELEVISION INTERFERENCE— 

Rand (W1DBM). This is the authorita¬ 
tive book on the subject of getting 
TVI out of your rigs and the neighbors 
sets. $1.75 

32—RCA RADIOTRON DESICNERS 
HANDBOOK—1500 pages of design 
notes on every possible type of cir¬ 
cuit. Fabulous. Every design engineer 
needs this one. $7.50 

36—CALL LETTER LICENSE PLATE— 

Regulation size license plate. Please 
give your call and the color of letters 
and background. $3.00 

37_101 WAYS TO USE YOUR HAM 
TEST EQUIPMENT—Middleton. Grid- 
dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise gen¬ 
erators, and reflected power meters are 
covered. Tells how to chase trouble 
out of ham gear. 168 pages. $2.50 

45—CURTA COMPUTER. The world's 
smallest computer. Send for detailed 
information. Makes the slide rule look 
sick. Like a big Monroe computer only 
hand size. $125.00 


68—HANDBOOK OF TRANSISTOR CIR¬ 
CUIT DESIGN BY PULLEN—This is a 
handbook which teaches a systematic 
system for transistor circuit design. 
Highly recommended by radio schools. 

$13.00 

74—HANDBOOK OF ELECTRONIC TA¬ 
BLES & FORMULAS—Formulas & laws, 
constants, standards, symbols and 
codes. Math, tables, misc. data. $2.95 


76—MODERN OSCILLOSCOPES & 
THEIR USES—Ruiter. Second edition. 
Shows what a 'scope is, what it does 
and how to use it ror radio, TV, trans¬ 
mitters, etc. 346 pages. $10.20 


80—SURPLUS RADIO CONVERSION 
MANUAL VOLUME NO. 1 (second edi¬ 
tion). This book gives circuit dia¬ 
grams, photos of most equipment, and 
rather good and complete conversion 
instructions for the following: BC-221, 
BC-342, BC-312, BC-348, BC-412, 

BC-645, BC-946B, SCR-274N 453A 

series receivers conversion to 10 meter 
receivers, SCR-274N 457A series trans¬ 
mitters (conversion to VF01SCR-522 
(BC-624 and BC-625 conversion to 2 
meters), TBY to 10 and 6 meters, PE- 
103A, BC-1068A/1161A receiver to 2 
meters. Surplus tube index, cross in¬ 
dex of A/N tubes vs. commercial 
tvoes TV & FM channels. $3.00 


48—BASIC ELECTRONICS—Covers sub¬ 
ject completely. Written for use with 
RCA Institute training course. $9.25 


49—ELECTRON 1C COM M U NI CAT I ON 

—Shrader. Huge book aimed at giving 
all information necessary for FCC com¬ 
mercial and amateur licenses. $13.00 


52—HOW TO READ SCHEMATIC DIA¬ 
GRAMS—Marks. Components & Dia¬ 
grams; electrical, electronic, ac, dc, 
audio, rf, TV. Starts with individual 
circuits and carriers through complete 
equipments. $3.50 


81—SURPLUS RADIO CONVERSION 
MANUAL VOLUME NO. II. Original 
and conversion circuit diagrams, plus 
photos of most equipments and full 
conversion discussion of the following: 
BC-454/ARC-5 receivers to 10 meters, 
AN/APS-13 xmtr/rcvr to 420 me, BC- 
457/ARC-5 xmtrs to 10 meters. Selen¬ 
ium rectifier power units, ARC-5 power 
and to include 10 meters, Coil data- 
simplified VHF, GO-9/TBW, BC-357, 
TA-12B, AN/ART-13 to ac winding 
charts, AVT-112A, AM-26/AIC, LM 
frequency meter, rotators, power chart, 
ARB diagram. $3.00 


53—BASIC ELECTRONIC TEST PRO¬ 
CEDURES—Turner. This book covers 
just about every possible type of elec¬ 
tronic test equipment and explains in 
detail how to use it for every purpose. 
Testing: audio equipment, receivers, 
transmitters, transistors, photocels, dis¬ 
tortion, tubes, power . . . etc. $9.75 

55—TRANSISTOR CIRCUIT HAND¬ 
BOOK—Simple, easy to understand ex¬ 
planation of transistor circuits. Dozens 
of interesting applications. $4.95 

63—GE TRANSISTOR MANUAL—6th 

edition. This is one of the best buys 
around: 22 chapters, 440 pages, dia¬ 
grams by the gross, data, facts, charts, 
etc. If you don't have this one you 
just aren't up to date. only $2.00 

66— DESIGN MANUAL FOR TRANSIS¬ 

TOR CIRCUITS BY CARROLL. Tested 
transistor circuits for design engineers. 
Interesting reading too. $9.50 

67— TRANSISTOR CIRCUIT ANALYSIS 

AND DESIGN by Fitchen. Written pri¬ 
marily as a college text to teach cir¬ 
cuit design. $13.00 


12—SURPLUS RADIO CONVERSION 
MANUAL VOLUME NO. Ill—Original 
]nd conversion diagrams, plus some 
)hoto of these: 701 A, AN/APN-1, 
\N/CRC-7, AN/URC-4, CBY-29125, 
50083, 50141, 52208, 52232, 52302-09, 
: T-ARA, BC-442, 453-455, 456-459, 
3C-696. 950, 1066, 1253, 241A for 
ctal filter, fvIBF (COL-43065), MD- 
f/ARC-5, R-9/APN-4, R23-R-28V 

\RC-5, ftAT, RAV, RM-52 (53), Rt- 
I9/AR&-4, SCR-274N, SCR-522, T-15/ 
ARC-5 to T-23/ARC-5, LM, ART-13, 
BC-312, 342, 348, 191, 375. Schematics 
3 f APT-5, ASB-5, BC-659, 1335A, 

ARP-7 APA10. APT-2. 


88—EUROPE ON $5.00 A DAY— 

Europe can be just as expensive as 
the U. S. unless you know where to 
stay and where to eat. This book is 
the standard reference work for Euro¬ 
pean travelers on a budget. This is the 
latest edition. $1.95 


90—TELEPRINTERS, MODEL 31 A— 

This midget, printer, complete with 
case, measures only 11" x 16" x 12" 
and is light enough to throw in the 
car for portable use. Complete with 
keyboard, ready to operate. $100.00 
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91— DIETZCEN 10" SLIDE RULE— 

This is the slide rule that is recom¬ 
mended in the book, "Simplified Math 
For The Ham Shack." With a little 
practice you'll have Ohm's Law 
whipped, and any other calculations 
too. Has C-D-CI-L-T-A-B-S-K scales. 
Beautifully made rule, complete with 
plastic case, looks like five times the 
price and works that way too. $2.85 

92— QSL DISPLAY PLASTIC POCKETS 

—Each set of dear plastic pockets 
holds twenty QSL's for wall display. 
Keeps cards flat, clean and perrect. 
Keeps walls clean too. Or have you 
tried to hang QSL's yet. This beats 
thumb tacks and Scotch Tape all 
hollow. Comes in envelope of three to 
hold 60 QSL's, give it a try and you'll 
never use anything else. Three: $1.00 

93— RADAR-TECTOR— This gadget, 
though designed to pick up police ra¬ 
dar (which it does very efficiently we 
are told by several amateurs), also 

icks up two of our amateur UHF 
ands. Operates entirely from the 12v 
car battery. Regular price is $44.95. 

Bookshop Special $28.95 

94— KIT OF SOLDERING TOOLS—Used 

to was a soldering iron was all that 
was necessary, now you have to have 
a kit of fool tools. Little doohinkies 
like scrapers, reamers, forks, and 
brushes. Forsooth) Made of varnished 
maple and spring steel (vastly superior 
to winter steel). $4.87 

95— NE-PAD—Pilot-type writing desk 
that elastics to your pants (eg for 
mobile log-keeping. Complete with 
two pads of 50 special 73 mobile log 
sheets. You know' the logs gotta be 
good. Extra log pads are only 25c a 
pod Ne-Pad with two log pads $3.95 

96— LATEST CALLBOOK—There are so 

many changes in the Callbook that 

you should plan on buying a new one 
at least once a year. 

USA Callbook . $5.00 

Foreign Callbook ... $3.00 

97— RADIO AMATEUR DX GUIDE— 

Crammed with maps, time conversion 
tables, great circle charts, etc. Each 
page may be removed for mounting on 
wail. $2.00 

98— WORLD PREFIX MAP—Printed in 

four colors on heavy stock for wall 
mounting. 29" x 42". Has country 
prefixes, time zones, radio zones, and 
alphabetical listing of prefixes. $1.00 

99— RADIO AMATEURS WORLD AT¬ 
LAS—16 pages in four colors. Shows 
all six continents. West Indies, country 
prefix list, etc. If you work any DX 
this atlas will be very helpful. $1.00 

ACR-1—ABC'S OF CITIZENS BAND 
RADIO—by Buckwalter, How to choose, 
set up, license and operate CB equip¬ 
ment. Discusses different types of rigs, 
receivers, antennas, how to tune, in¬ 
stall, operate and troubleshoot. $1.95 

ALP-1—CENERAL CLASS LICENSE 
HANDBOOK—by Pyle W70E. A com¬ 
plete guide including typical ques¬ 
tions and answers^ to help you pre¬ 
pare for the FCC Technician, Con¬ 
ditional or General amateur radio 
exam. A good writer is quite a help 
in this sort of thing. $2.50 


AMA-1—AMATEUR RADIO ANTENNA 
HANDBOOK—by Hooton W6TYH. Basic 
theory, construction and tuning of oil 
the we 11 known and effective ham 
antennas. Good stuff on feed lines 
and towers too. $2.50 

amp- 1—TROUBLESHOOTING AMA¬ 
TEUR RADIO EQUIPMENT—by Pyle 
W70E. A guide for all hams who wont 
to keep their gear on the air by 
themselves. Includes complete sche¬ 
matics of many popular ham trans¬ 
mitters and receivers. $2.50 

AMR-1—ABC'S OF MOBILE RADIO by 

Martin. Covers subject of two-way FM 
mobile operation. Equipment, control, 
range, power supply, receivers, trans¬ 
mitters, installation, and uses. Quite 
comprehensive. $1.95 

ARN-1—ABC'S OF RADIO NAVIGA¬ 
TION—by Lytel. Complete info on 
navigational systems for small boat 
and plane owners. Covers Loran, Radar, 
Consol an Decca, Gee, Omni, Tacan, 
Vortac, I Is, etc. Well illustrated, sim¬ 
ply written and complete. $1.95 

B E O — OSCILLATOR CIRCU ITS — b y 

Adams. This book is designed for the 
fellow who really wants to know how 
electronic circuits work. It is written 
with incredible simplicity and uses 
four color diagrams to effectively ex¬ 
plain just what happens in circuits. 
Covers all nine basic oscillator cir¬ 
cuits. $2.95 

BON—FIRST CLASS RADIOTELEPHONE 
LICENSE HANDBOOK. Everything you 
need to know to get your 1st license. 
More than a Q & A book, you'll un¬ 
derstand what it is all about when you 
get through this one. $4.95 

ECT—ELECTRONIC GAMES AND 
TOYS YOU CAN BUILD.15 Original 
gomes and toys, none available com¬ 
mercially. Test your steady nerves; 
your reaction time, battle a lie de¬ 
fector, etc. Guaranteed rouser. $2.50 

ELW-1—ABC'S OF ELECTRONICS—by 

Waters. Sugar coated basics of elec¬ 
tronics: the electron, magnetism, re¬ 
sistance, inductance, ac, impedance, 
radio waves, vacuum tubes, transistors, 
the oscillator. Excellent book for be¬ 
ginners. $1.95 

HAP-1—ABC'S OF HAM RADIO—by 

Pyle W70E. How to get a Novice 
license. Excellent book by a top au¬ 
thor. $1.95 

MCN—MODERN COMMUNICATIONS 
COURSE—by Noll. Aimed more at 
commercial radio than amateur, but 
an excellent book for home study or 
class work. Covers transmitters and 
antennas quite well. $4.95 

MMD—ELIMINATING MAN MADE IN¬ 
TERFERENCE—What makes it, how to 
find it, how to cure it in homes, fac¬ 
tories, automobiles, aircraft, boats, 
etc. Or maybe you haven't been 
plagued lately. 160 pages. $2.95 

NHP—BUILDING UP YOUR HAM 
SHACK—Pyle (W70E). A practical 
discussion of points to consider when 
you are buying ham equipment, com¬ 
plete with descriptions of much of the 
avai lable commerciaI gear. Ifs just 
possible that Pyle might keep you from 
making a mistake which would cost a 
lot more than his book. $2.50 


QAN—2ND CLASS RADIOTELEPHONE 
LICENSE MANUAL—by Noll. Another 
73 author mokes it in the big time. 
Q & A manual for commercial ticket. 
Get one, you never know when it'll 
be handy . . . and this sure proves 
what you know, or don't know. 

$3.95 

SIH—SSB COMMUNICATIONS HAND¬ 
BOOK—by W6YTH. This book covers 
all known methods of generating SSB 
with details on them. Discussion and 
schematics on many popular SSB rigs. 
Very educational, ana mostly for the 
ham. $6.95 

SWL-1—ABC'S OF SHORT WAVE 
LISTENING—by Buckwalter. Covers 
what to listen to, frequencies, anten¬ 
nas, receivers, QSL's, space signals. 
Good basic cook tor SWL'ing. $1.95 

TCM—TRANSISTORS CIRCUIT MAN¬ 
UAL—by Lytel. Schematics and de¬ 
scriptions of over 200 transistorized 
circuits, covering just about anything 
you can possibly want to do with 
transistors. $4.95 

R261—MAGNETIC AMPLIFIERS. This 
new Rider book is a complete home- 
study course in M-A. Explicitly illus¬ 
trated. We don't find M-A in ham 
use yet, but they are growing in in¬ 
dustrial use as more engineers under¬ 
stand the applications of this rela¬ 
tively new device. 112 pages. $2.45 

R262— BASIC T R A N SI STO RS—by 

Schure. Incredibly well illustratel book 
which sugar coats your way to under¬ 
standing transistors. These little doo¬ 
hinkies been worrying you? Fret no 
more, read. $3.95 

R235—RADIO CONTROL FOR MODEL 
BUILDERS—Winter, One of the best 
and newest books available on RC. 

$4.25 

R245—HOW TO USE GRID-DIP OS¬ 
CILLATORS—Tuner (K6AI). Construc¬ 
tion & uses, an important book. $2.50 

G-93—RADIO CONTROL HANDBOOK 

by McEntee. This is the largest and 
most complete book ever published on 
the subject. 304 pages! It covers in 
detail every possible aspect of radio 
control. $4.95 

C94—TRANSISTORS. Selected articles 
from Radio Electronics on how to test 
transistors and how to build all-tran¬ 
sistor test equipment. $1.95 

100—ELECTRONIC CONSTRUCTION 
HANDBOOK by W8MQU. Covers all 
sorts of info on how to build, $2.95 

731— HAM—TV—W0KYQ. This is the 

only book available on this fascinating 
branch of ham radio. Describes com¬ 
plete ham TV station that costs under 
$50. Very simple. $3.00 

732— FULL SCALE PRINTS FOR MARK 
III IMPEDANCE BRIDGE FROM AU¬ 
GUST 1961 ISSUE OF 73. These en¬ 
largements of the published scale 
drawings greatly simplify home con¬ 
struction of this terrific piece of test 
equipment. A complete copy of the 
original article is also included. $1.00 


Send cash, check, money order or anything name, call and address. Make check out to 73, 

else we can easily take down to the bank to Inc. (or to Wayne Green, Radio Bookshop, 

get them off our backs. Tear our pages and 73 Magazine, etc.). Don't make it out to CQ. 

mark books you are ordering, or else jot a We won't even get mad if you include $3.50 

note of the numbers on a separate sheet. We extra for a subscription or renewal. Send order 

also find it helpful when you include your to Radio Bookshop, Peterborough, N. H. 
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SSB handles as easily as AM on the NC-155. 
National designed it that way. For example, the dial 
drive ratio is 60:1, almost twice as slow as on an 
ordinary receiver. An exceptional product detector 
and clean SSB AGC eliminate distortion diffi¬ 
culties. The Ferrite-Filter with three-step variable 
IF selectivity easily separate crowded SSB 
signals. Rock-solid mechanical (try the drop-test) 
and electrical stability eliminate constant "touch¬ 
ing up”. The NC-155 gives you this ease of perform¬ 
ance on all bands from 80 to 6 meters . .. with 
double conversion and 1!uv sensitivity. Compare 
the tuning ease of the NC-155 with receivers costing 
hundreds of dollars more — see if you don't agree 
that it more than holds its own with the best of 
them. $199.95 


WRITE FOR FREE COPY OF NEW 
NATIONAL EQUIPMENT GUIDE 

■ Complete technical details and fea¬ 
tures of all National gear 

■ Tells all about National’s exclusive 
One Year Guarantee 

■ Helps you choose the right equip¬ 
ment for your needs 

A Wholly Owned Subsidiary of 
National Company, Inc. 

Export. Ad Auriema Inc . 85 Broad St.. N. Y. C. 

Canada Tri-Tel Assoc. Ltd., 81 Sheppard Ave. W.. 
Willowdale, Ontario 

NATIONAL RADIO COMPANY, INC. 

37 Washington Street Melrose. Massachusetts 





NC-105 — Designed specifically for 
the beginning amateur. Offers such 
needed features as general coverage 
O-Multiplier, product detector, S- 
meter and transformer power supply. 
Also available in handsome walnut 
cabinet for use in den or living room 
as a second receiver. $119.95 



NC-140 — New double-conversion 
general coverage receiver with 
National's exclusive Dial Selector for 
calibrated foreign broadcast and 
amateur bandspread. O-multiplier, 
RF stage, and S-Meter. More impor¬ 
tant features than any receiver in its 
price class. $189.95 



NC-190 — First general coverage re¬ 
ceiver to offer calibrated foreign 
broadcast as well as amateur band- 
spread! Exclusive Dial Selector, 
double conversion, product detector, 
and SSB/CW AGC. 60:1 dial drive 
provides amazing tuning ease on all 
signals. $219.95 
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FLASH FLASH FLASH FLASH 

The FCC has just announced that the license lee for new and 
renewal amateur licenses will be $4,00 effective Jan. 1st, 1964. 
Modifications will be $2.00, Novices and Races; no charge. Special 
calls will be $20 (section 12.81). How about that! 


de W2NSD 

Never say die 


A Sense of History 

A fellow called up the other day ranting and 
raging against the ARRL. He had a number of 
gripes, the foremost of which was that the 
Building Fund was a hoax. According to this 
chap the ARRL had been putting money aside 
for a number of years toward the costs of the 
new building. He wanted to know why, if they 
had over $500,000 set aside for a new build¬ 
ing, that they are now trying to coax $250,000 
out of the members. I couldn’t participate in his 
sense of outrage since it seemed to me that 
somewhere in the past the members had been 
warned that the League did have plenty in the 
bank to build the building, but that they 
wanted to preserve this fund for some future 
rainy day. 

His second complaint, though I disagreed 
with it, set me to thinking. His point was that 
conventions should be serious affairs whose 
main purpose is to permit the members to 
gather together to decide how things are going 
and make any changes they deem valuable. 
HI have to admit that this is a far cry from 
the conventions that I have attended which 
have featured prizes, manufacturers displays 
and a series of talks on ham subjects. 

This set me to mulling. I must admit here 
that the years have increased my annoyance 
at pomp, ritual and other historical remnants. 
Though history is interesting, I do not believe 
that we should be a slave of it. Look what hap¬ 
pened to those societies which were not able 
to cast off the yoke of “this is the way my 
father did it.” This is the cry of ignorance. 
“It has always been this way.” 

But yesterday is gone and it deserves no 
reverence since we are living only today. The 
question is: how are things today? Are they 
the way we want them? If not, let’s make 
them the way we want them so that when to¬ 
morrow becomes today we will have them the 


best way. This can be particularized by apply¬ 
ing the thought to ham radio. Is ham radio 
today the best that it can be? Judging from 
the number of letters of frustration that I 
receive, I would guess not. Then isn’t our 
best bet to take a critical look at ham radio 
and figure what improvements might make it 
better fit the present situation? This is some¬ 
thing that could be done at conventions. 

Are our bands divided up the best way for 
the current number and type of operators to 
get the best use from them? Is it possible to 
provide incentive for general technical de¬ 
velopment of amateurs, or is this even de¬ 
sirable? Is the ARRL meeting today s needs? 
Are our experimentally inclined amateurs too 
contained by the present rules? Would it be 
advantageous for the possible development of 
new techniques to simplify the issuance of 
experimental permits for stations that are in¬ 
terested in trying out new ideas . . . things 
come to mind such as slow scan TV, narrow 
band TV, repeater transmitters for VHF and 
FM, remote operated rigs, etc. 

It wouldn’t hurt to update our thinking on 
other matters such as license requirements, 
enforcement of rules, contests, certificates, and 
all of the factors which make our hobby the 
way it is today. Just think of the impact that 
the DXCC Certificate has on ham radio! It 
causes fantastic pileups every time a new 
country comes on the air and it brings on 
DXpeditions. There are a number of bulletins 
just devoted to this phase of the hobby and a 
couple thousand hams totally submerged in it. 

Will we always go along leaving things 
pretty much the way they are, with many fel¬ 
lows opposing anything new automatically? 
Or can we perhaps some day establish a sys¬ 
tem of constant re-evaluation of our present 
situation so that we can better meet the needs 
of the present when the future arrives? 

(Turn to page 6) 
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60 Ft. 

NO GUYS! 




Here’s a real cloud buster! 60 ft. 
of tower, E~Z Way quality, that 
will put you way out in front on 
6 meters. 


COMPLETE 


2 Men - 2 Hours 


INSTALLATION T.m 


E-Z installation? You bet! This 
one goes up like a rocket, . . 
and it is only a two man job. All 
the space needed is one sq, ft. 
Crank up to 60 ft* and down to 
21 ft. 



Model 

BA-6Q-46G...$259.50 
GP-60-46P... 264.00 
GP-60-46G... 324.00 

If trihand or 20 M operation 
is desired, this model may 
easily he converted to a 

Medalist **4,0”! 

* * << 

Freight prepaid anywhere 48 U. S. A 


h 


Mi 


For free information write 
Department **B” 


E-Z WAY TOWERS. Inc. 


P.O. BOX 5767 


TAMPA 5. FLORIDA 


IW2NSD from page 2) 

Out For The Buck 

Every now and then I run into someone 
who says, “Come off it Green, you're out after 
the buck just like everyone else." It is my be¬ 
lief that seeking money, like seeking happiness, 
does not find you happiness . . . and usually 
does not find you money either. People out 
after the buck usually end up outsmarting 
themselves; I’ve seen it happen time after 
time. 

Pardon the oleaginous platitude. 

In application this means that 73’s sub¬ 
scription rates are the lowest that I can make 
them and still publish the magazine. I am 
quite confident that our subscription rates 
could be increased to the $5.00 of CQ and 
QST without any great loss of readership for 
we are giving more magazine and the reader 
comment, with the exception ot an occasional 
nut, consistently insists that 73 is the most 
read ham magazine and the most interesting. 
Perhaps I'd better define nut for you: a nut 
is anyone who wants to cancel his subscription 
when he reads an article that he disagrees 
with . . . or am I being too generous? 

We could easily raise our advertising rates 
considerably without suffering any great loss 
of advertisers for the cost per reader in 73 is 
so incredibly far below that that the adver¬ 
tisers have to pay elsewhere that we could al¬ 
most double our rates and still be a bargain. 
Though our circulation is now well over seven 
times our original circulation, our ad rates 
have not yet doubled. What does this gain? 
Well, it allows those manufacturers of ham 
gear who have good products and limited 
budgets to merchandise their equipment at a 
minimum expense. Take a good look at our ads 
and you'll see for yourself. We don't have all 

w w 

of the big manufacturers who really don’t 
care much what their advertising costs, but 
when it comes to the chaps who have to watch 
their dollars closely in order to stav in business, 
they are advertising in 73. 

One of the best examples of this is mail¬ 
order advertising. The mail-order advertiser 
knows right away which magazines are giving 
him results because he can't exist without the 
results. If you take a few minutes and count 
the pages of mail-order ads in all three maga¬ 
zines you'll find that month after month 73 
has more mail-order than both CQ and QST 
combined. 

If we were to raise our ad rates substantially 

i** 

we might get more “prestige" advertising and 
we certainly would make more money, but we 

# y * 
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SW-240 THREE BAND SSB 
TRANSCEIVER FOR 20-40-75 METERS 



THE ULTIMATE IN TALK POWER AT LOW COST 


with proven reliability... highest quality... 
superior craftsmanship. 

MATCHING POWER SUPPLIES! 

Model SW-12DC (transistorized) $115 

Model SW-117AC, with matching cabinet and speaker $95 



ENG 





INEERING CO. 

Oceanside, California 


also would push a few more small ham com¬ 
panies out of business. We're making ends 
meet here . . . anthors are being well paid upon 
acceptance of their articles . . . our small staff 
is getting enough to eke out a living up here 
in budget-living New Hampshire . . . Virginia 
and I have yet to take any salary, but we’re 
so immersed in running the magazine that it 
hasn’t made any difference. 

Running at no profit, as we are, I can see 
where over $5,000 a month of our money is 
going into taxes ... I hate to think what would 
happen if we made a profit! 

SSB on 160M 

The FCC has rescinded its prohibition of 
SSB in the 160 meter band effective April 
15th after checking out the possible QRM to 
the Loran-A in the adjacent band. That should 
help things somewhat, though it may give a 
few commercial equipment manufacturers who 
have left the 160 band out of their rigs some 
nervous fits. 

In Canada 

Canadian amateurs may now order our parts 
kits. The only catch is that they will have to 
add 45% extra to cover little government 
foibles such as the currency difference, im¬ 
port duty and sales tax ( 8 % plus 20% plus Ilf, 
cumulative!). 


It occurred to me the other day that I have 
dedicated my life to ham radio. That shows 
you how a hobby can get out of hand, eh? 
The beginning of my publishing career was 
back in 1951 when I put out the first mimeo¬ 
graphed RTTY bulletin. This grew and grew 
until, through a strange sequence, I found 
myself editor of CQ in Jan. ’55. I hung on 
there at least two years longer than I should 
have and finally left in disgust in January 1960. 
In April I started the groundwork for 73 and 
the first issue came out in October 1960. And 
here I am. 

I guess mostly I am working at this to pro¬ 
vide a magazine that will be fun to read and 
perhaps make ham radio a little more enjoy¬ 
able than if I didn’t exist. I feel a personal 
grudge against the few fatherless fellows who 
have crept into our hobby and want to use it 
to spread their unpleasant personalities beyond 
the circle of their families and work. 

As Virginia puts it, “Not very many writers 
get a chance to entertain 75,000 people every 
month, pretty much on their own terms.” That 
is good, isn’t it? 

Incentive Licensing 

Since the whole subject was brought up in 
QST entirely for the purpose of creating eon- 

(Turn to page 1 1 8) 
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Herbert Holtje W2TQS 
151 Sunset Lane 
Tenafly, New Jersey 

Photo by WA2MXT 


Instant 220 

Using the AN/DMQ-2 


Suggesting the use of frequencies above 144 
me to most amateurs today is like campaigning 
for CB on 10. Most of the resistance (or im¬ 
pedance if you consider the reluctance) comes 
from the feeling that you have to hold an EE 
to even tune a 220 rig. It’s true that you’ve 
got to be a little more careful with lead length 
and component layout, but if you’ve ever built 
anything at all (kits even), a little care is all 
that is necessary to do an acceptable job on 
220. 

And if you’re really interested in these fas¬ 
cinating frequencies, there’s a piece of surplus 
gear available for around fifteen bucks (with 
tubes) that can be modified in a few hours 
to put out a very respectable signal for all of 
its 12 watts input. Barry lists it simply as 
“VHF Transmitter,” and other surplus houses 
call it the AN/DMQ-2. This rig has been de¬ 
scribed before in a conversion to two meters, 
but the conversion to 220 is much simpler. 

Originally intended for use at 240 me, it is 
only a matter of changing the 60 me third 


overtone crystal to a 55 me rock, eliminating 
a few parts and squeezing a few coils to get 
output on 220. There are some refinements 
(which will be discussed in this article), but 
it’s as simple as that. 

Let’s go thru the modifications, section at a 
time. First of all, when you get your rig, it 
will have a spring loaded antenna which is 
held in place with heavy twine. When you cut 
the cord, point the antenna away from you, 
or you’re liable to be the first ham on your 
block skewered on a whip. 

Four bolts hold the gasketed rig in its 
watertight container. Remove these and slide 
the rig out. The first step is to get the antenna 
out of its well and replace it with a standard 
coax fitting. This is done by cutting the an¬ 
tenna lead, backing off on the knurled retaining 
nut and sliding the whole assembly out of the 
rack. When this has been done, run a short 
#12 tinned lead from the antenna link to the 
newly installed fitting. 

The next step is optional, but I found it 



Up-ended view of the converted 220 me transmitter. Note the amount of com¬ 
pression in the final tank and output loop to put it on 220. The positioning of 
the added choke in the final grid circuit can be seen to the left of the grid coil. 
The bracket supporting the VR tube socket is positioned in the space previously 
occupied by the keying motor. The grid circuit metering jacks are re-mounted 
above the chassis and can be seen thru the opening next to the VR socket. 
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much easier to work with a standard Jones 
plug and socket for the power connections than 
the bulky military plug that is supplied with 
each rig. This plug comes off by backing off 
the nut on the connector shank on the inside 
cover. To get a Jones plug in 5 it is necessary 
to file the round hole square. 

Next, remove the motor kever on the rear 
of the chassis. The leads from this are traced 
to their original and removed. They are: 1) 
power, 2) keyer control (to the cathode of the 
tone modulator). While you're fussing with the 
keyer, remove all wiring to the second half 
of the second 6201 and ground the unused 
grid, plate, and cathode. In removing this 
wiring, you will remove a transformer, 2 re¬ 
sistors to pin 8, a resistor and capacitor to pin 
7 and a resistor and capacitor to pin 6. Discard 
these components (unless you're like me and 
collect things because someday you might find 
a use for them—spark gaps, etc.). These com¬ 
ponents make up the tone modulating circuit. 
Lift the lead from the screens of the 6360 and 
make the final amplifier modifications as shown 
on the diagram. The final plate and screen are 
now wired for modulation and can be oper¬ 
ated with any modulator delivering from 6 to 
10 watts, depending on power input. Don't 
run the 6360 any higher than 20 watts input. 

The oscillator is very simple to change. All 
that's necessary is to eliminate the coil in the 


cathode circuit and ground the cathode. The 
feedback capacitor on the plate coil center tap 
is removed and the oscillator is ready to go 
with a 55 me rock. The voltage regulator brings 
the plate voltage to a safe point for the over¬ 
tone crystal and reduces the instability found 
in overtone oscillator circuits. 

The only changes required in the two dou¬ 
bler stages are to squeeze the coils and adjust 
the capacitors to resonate at 220. Use a grid 
dipper here. 

The grid circuit of the final was the stickiest 
problem, in that the drive was marginal. This 
was solved simply by adding one of the Z235 
chokes, taken from the final wiring, to the 15K 
grid resistor and adding a 5 mmfd disc ca¬ 
pacitor across the 6360 grid tuning capacitor. 
Shielding the driver then brings the drive to 
the point where there's enough to spare. My 
rig runs a mil and a quarter, but it has run 
well with only one mil. 

That's it in a very small nutshell. Tuning is 
simple and straightforward. Pin jacks are al¬ 
ready provided in each grid circuit. Tune each 
for maximum. Tuning the final is done most ac¬ 
curately by using both the plate meter and a 
field strength meter. The point of maximum 
output does not occur at the lowest point in 
plate current dip, so it is better to rely on the 
field strength meter for the point maximum 
output. Actual loading of an antenna is, of 



L v L 2 , L 3 , L 4 con be resonoted by adjusting capacitor (Use GDO) 

L 5/ L 6 should be brought close together and resonated with capacitor (Use GDO) 
Ljz Lg should be squeezed and resonated with capacitor (Use GDO) 

By adding Z235 choke in grid return, placing 5mmf across final grid coil, and 
shielding the multiplier/driver tube, enough drive is available for 6360 
Check all grids for maximum 

Adjust final for dip on plate meter, and max output on field strength meter 
Ground unused elements in 2nd multiplier 
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course, accomplished by dipping and loading 
with the link capacitor. 

How does it work? Using a 12 element 
colinear array from an average VHF location, 
I work 20 to 30 miles each evening with the 
regular crowd on 220 in northern New Jersey, 
and when conditions are right, distances of 80 
to 100 miles have been covered with S7 to 
S9 reports. I haven't had the chance to put this 
rig to the rest during a really bang-up open¬ 
ing, but judging from these results, Im sure 
that it will be in there with the best of them. 

There are other ways to modify this rig for 
220, and one of the more popular approaches 
around here has been to completely modify the 


oscillator and multipliers so that 8 me crystals 
can be used. I have not done this, but it does 
have several important advantages. The most 
important of these are: 1) 8 me rock are less 
expensive than 55 me overtone crystals, 2) a 
higher degree of stability is obtainable than 
with overtone oscillators (for you purists). 

That's it. Now that you've got your 220 
rigs going, I'm looking for some over-the-hori¬ 
zon skeds to Wl, W3 and W4. A note of 
thanks is in order here to K2HGH, K2DIG and 
W2BPU for their help and on-the-air reports 
during the 4 T-think-I-should-go-back-to-stamp- 
coDecting period.” 

. . . W2TQS 


More Selectivity 
for the 

RT-91/ARC-2 Transceiver 

Gilbert de la Laing W6BJI 


An article appearing recently in 73 Maga¬ 
zine 1 described the RT-91/ARC-2 transceiver 
together with a method of conversion to ac 
power. This transceiver makes a very conven¬ 
ient means for covering the many MARS fre¬ 
quencies plus coverage of the 80 and 40 meter 
bands. The ability to have transmitter and re¬ 
ceiver tuned to 8 spot frequencies and loaded 
correctly to the antenna through the Autotune 
feature is worth the price of the equipment 
many times over. 

There is one area in the receiver, however, 
that needs improving. The selectivity leaves 
much to be desired in the crowded ham bands 
and affords little protection from signals ad¬ 
jacent to the MARS channels. 

This article is intended to offer one means of 
obtaining a vast improvement in selectivity 
with a very small outlay for parts. Less than 
2 dollars should provide the necessary parts. 

Obtaining the desired improvement in se¬ 
lectivity through conversion of the if signal to 
a lower frequency as in the “Q-Fiver” selec¬ 
tivity scheme is impractical. The “Q-Multiplier” 
approach is equally impractical due to the fact 
that the if frequency is not fixed but varies 
from 1 to 1.5 me, being gang-tuned along 
with the PTO, multipliers, rf and mixer stages. 

Adding controllable regeneration to the first 
and second if stages and reducing the coupling 
between the if stages provides a means of ob¬ 


taining a worthwhile improvement in selectiv¬ 
ity. To effect these changes, change C-201, 
C-210, and C-219 from 5 mmfd each to 3 
mmfd each. These capacitors can be found 
under the if shield cans located near V-109, 
the 12SA7 mixer tube. Now add a “gimmick,” 
two short lengths of insulated wire 1 inch long 
twisted together to form a small capacitor, be¬ 
tween plate (pin 8) and grid (pin 4) of the 
V-110 socket. Increase or decrease the capacity 
of the gimmick until the if stage nears the 
threshold of oscillation. Add a similar gimmick 
between plate and grid connections on the 
V-lll socket and adjust similarly. Remove the 
“L.F. REC./NORMAL” switch on the front 
panel and install a 2,500 ohm potentiometer. 
Connect the potentiometer in place of R-139, 
the cathode bias resistor for V-110. This con¬ 
trol will then serve to control regeneration in 
the if strip. 

The movable if slung should then be peaked. 
These are marked Dl, D2, D3, D4, El, FI. 
Peaking the if transformers may cause oscilla¬ 
tion in the if strip and require a reduction in 
the capacity of the gimmicks. 

These changes should result in 10 kc or 
better selectivity. . . . W6BJI 


X Pafenberg, R. The AN /ARC-2, 73, Vol. XI, No. 1, 
October 1962, 82. 

PARTS LIST 

C-201, C-210, C-219 —3 mmfd tubular ceramic capacitors. 
R-139 —2,500 ohm potentiometer. 
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PE-97A? What's that’ 

or ... 12 ifiy 250 out 


Blackie Blackburn W4DWU 
2620 N. Brandywine St. 
Arlington 1 , Va. 


Power supplies may not be too exotic a sub¬ 
ject. but every mobile needs one or more. The 
unit described here gives 250 volts dc at 100 
ma or better with 12 volt/3.5 amp dc input, 
just right for a Heath TWOER or similar rig. 
Conversion of the PE-97-A (or the similar 
PE-120-A) yields a highly rugged but compact 
mobile supply whose husky military compo¬ 
nents are not often found in amateur gear. 

This is one of the easiest surplus conver¬ 
sions you can make, despite the fact that the 
PE-97-A as received from your friendly surplus 
dealer appears to be a totally unlikely prospect 
of ever amounting to anything. In the first 
place the output voltages are all wrong for 
most uses, being 125 volts dc and 75 volts dc 
under transmitting load, along with 1.4 vde 
for filaments. In the second place, it is a little 
large to tuck away nicely in various corners of 
a car. Boosting the output to a more useful 
250 volts dc is covered below, while the size 
problem is taken care of by extracting the basic 
power pack from its somewhat out-sized case. 

A very simple electrical conversion to pro¬ 
vide 250 volts dc output instead of 125 volts 
is possible because the power supply contains 
three terminal boards with links which were 
originally provided to permit setting up for 
either 6 or 12 volt battery input. What we are 
going to do is operate only on 12 volts dc 
input, but set the links on the transformer 




primary terminal board for 6 volt operation— 
thus giving us just twice the original secondary 
voltage and a resultant 250 volts dc output at 
100 ma. Sneaky, huh? This is quite permis¬ 
sible since components are conservatively rated, 
including the filter capacitors which are 400 
wvdc. 

Per the schematic of Fig. 1, terminal board 
"A” is set for 6 volts input. At terminal board 
“B” the .4 ohm resistor is strapped out (link 
between 13 and 14); also at “B”, the 20 ohm 
resistor R3 is left in the circuit to drop 12 
volts to 6 lor the vibrator coil (no link be¬ 
tween 13 and 15). Ignore terminal board “C”. 

Since the 6.3 volt rectifier tube filaments are 
run from another winding on the same power 
transformer, this became 12 volts when we 
doubled the plate voltage. There are several 
ways out of this little box, the simplest being 
to place a filament dropping resistor in series 
with the lead from the filament winding on the 
transformer to pin 8 of rectifier tube VT-195 
(RMA type CK-1005). A 56 or 62 ohm 2 watt 
resistor would serve. However, the CK-1005 
is the one component not conservatively rated 
and replacements are not easy to find. Another 
approach is to replace the 6 volt CK-1005 with 
a 12 volt tube such as a 12X4, but this would 
entail more extensive rewiring and a socket 
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change (i.e., work) and is to he avoided at all 

costs. 

The solution used here was to take the base 
from an octal tube and mount surplus silicon 
diodes in same. This can be plugged directly 
into the CK-1005 socket, burns up no power 
in dropping resistors or filaments and provides 
a good margin of safety for handling the higher 
plate voltage and for pulling a little extra plate 
current if need be. Four diodes are used in 
series in each leg; unfortunately, these diodes 
are so surplus that they cannot be identified— 
but they have sufficient margin in rating so 
that protective resistors or capacitors across 
each diode are not required. Barry Electronics 
has 600 piv/750 ma diodes for 36 cents each. 
Two such diodes should suffice for each leg if 
protected with a 500K resistor (or .01 mid 
capacitor) across each diode, as shown in Fig. 
2. Here again, a good scrounge artist will find 
ways to make do. 

Electrically, that’s about all there is to it. In 
order to hold things down under no-load condi¬ 
tions, the regulator tube VT-184 (VR-90) 
was replaced with a VR-150 and resistor B7 
increased to 5,000 ohms. A 10,000 ohm re¬ 
sistor could have been used just as well in 
place of this combination—the objective being 
to put about a 30 ma load on the supply before 
filaments are warm in the rig. Regarding ter¬ 
minal board “C”, do not try to pick off your 12 
volts for transmitter or receiver filaments from 
socket 3 with the idea of getting filtered fila¬ 
ment voltage through the CH3 network. The 
original designers were very crafty here and 
used the 7 ohm de resistance of filament choke 
CH3 to take 6 volts down to 1.4, This sort of 
tiling we can do without; either take filament 
voltage directly from the battery, or set ter- 



CUSHCRAFT 


SINGLE 


IVHF BEAMS 

DUALS • 




QUADS 

C 


BEAMS (A) 



Model No. Ham Net 


3/4 Meter 

11 element 

A430-11 

$ 7.75 

1 1/4 Meter 

11 element 

A220-11 

9.95 

2 Meter 

7 element 

A144-7 

8.85 

2 Meter 

11 element 

A144-11 

12.75 

6 Meter 

3 element 

A50-3 

13.95 

6 Meter 

5 element 

A50-5 

19.50 

6 Meter 

6 element 

A50-6 

32.50 

6 Meter 

10 element 

A50-10 

49.50 

DUAL STACKS (B) 


• 

3/4 Meter 

22 element 

A430-11 D 

18.50 

1 1/4 Meter 

22 element 

A220-11 D 

22.90 

2 Meter 

14 element 

A144-7 D 

21.25 

2 Meter 

22 element 

A144-11 D 

29.00 

QUADS (C) 



3/4 Meter 

44 element 

A430-11 Q 

43.00 

1 1/4 Meter 

44 element 

A220-11 Q 

54.50 

2 Meter 

28 element 

A144-7 Q 

62.50 

2 Meter 

44 element 

A144-11 Q 

76.00 

See your distributor or write 

rnifiifio Kin 1 1A 

Q 

for comnlete 

/£•? 

™ ri ' / 
f •» 

*1 #*i\ 


.u- « m 


PREVERTER 
50 & 144 



Low Noise. Transistorized Preamplifer. 6 or 
2 Meter model $14.95 post paid. Available 
from the following dealers or order direct. 

California 

Henry Radio Inc. 

Los Angeles, California 
Mission Ham Supplies 
Riverside, California 
Radio Products Sales, Inc. 

Los Angeles, California 

Western Radio & Television Supply Co. 

San Diego, California 

Illinois 

Klaus Radio & Electric Co., Peoria, Illinois 

South Dakota 

Burghardt Radio Supply, Inc. 

Watertown, South Dakota 

mm 

Texas 

Diehl Radio & T.V. Supply, Port Arthur, Texas 
Radio & T.V. Parts, San Antonio, Texas 

IRVING ELECTRONICS CO. 

P. O. Box 9222 , San Antonio, Texas 
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minal board “C w to the 6 volt or straight- 
through position and short CHS out. By keep¬ 
ing your filament leads completely out of the 
vibrator box no filtering is required in most 
applications, the TWOER being one such. 

The only mechanical problem of any pro¬ 
portion is in saving the 10-foot battery cables 
when removing the basic power unit from its 
outer container. The rubber seals through 
which the cables run can be removed with a 
little surgery, and you will wind up with some 
nice heavy cables still hooked directly to the 
power unit. Various ways can be devised to 
lash the supply up to available equipment. By 
jumpering the input plus 12 volt cable di¬ 
rectly to fuse FI in the case, a remote on-off 
switch can be placed in either the plus or 
minus 12 volt battery cable. A spare wire in 
the cable was used to take plus 250 out. 

In casting around for a PE-97-A you may 
encounter a very similar unit, the PE-120-A. 
The former is to be preferred since components 
are more accessible. The PE-120-A uses a 
rather weird system of special plug-in vibrators 
for each input voltage (6, 12 or 24) which 
make the correct transformer primary con¬ 
nections, instead of by terminal board connec¬ 
tions as in the PE-97-A. Either use a 6 volt 
vibrator and add a 20 ohm resistor in series 


with the vibrator coil (pin 4) as done with 
the PE-120-A, or use a 12 volt vibrator and 
shift primary connections at the transformer 
terminals. Circuit tracing is facilitated by the 
large schematic printed on the metal cover of 
the unit. One word of caution: the PE-120-A 
appears to use 200 wvdc filter capacitors; if 
this is the case, either replace them or use the 
unit for a boat anchor. 

Vibrators of 1944 vintage may have become 
inoperative during storage due to oxidation 
of the contacts. Before concluding that a re¬ 
placement is required, try giving the vibrator 
a few good healthy whacks when first ener¬ 
gized. If this doesn't work, a seemingly dead 
vibrator can sometimes be brought back to 
life by applying ac voltage from a filament 
transformer to the vibrator coil pins instead of 
dc. 

The PE-97-A is available from various sur¬ 
plus sources and MARS programs; it powers 
the BC-620-A, part of the SCR-510-A. Unless 
the price is right, say zero to eight dollars, 
forget the whole thing—you can buy a new sup¬ 
ply to do the same job for $25 or so, although 
not of such rugged “Mil Spec” construction. 
A peek at the innards of the PE-97-A will 
quickly convince you that here is real quality, 
well-worth putting to use. . . . W4DWU 
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Band Spreading the BC-348 


Back in 1947, I squandered about thirty 
dollars on a BC-348. After a year or so of 
ownership, I was thoroughly convinced that I 
needed something of a slightly higher caliber, 
to say the least. This was postponed due to 
the type of work at the time which involved 
travel and which continued until 1955. The 
end of the travel in 1955 was complicated by 
marriage so I still had the 348 with added ex¬ 
penses and lowered funds involved. 

During this time, I periodically pulled the 
348 up on the bench and added and subtracted 
wires, tubes, parts, knobs, and FL-8 filters. I 
tried improving the crystal filter, added an 
outboard Q5er s in addition to another audio 
stage, all with a measure of success, however 
slight. For one reason or another, each time I 
have restored the receiver to “nearly” its orig¬ 
inal condition. “Nearly” meaning, the rf and 
af gain controls are still split, and the front 
end has been converted to 717’s instead of 
the original 6SKTs, and the addition of a 
noise limiter. 

Through all this time, the same basic prob¬ 
lem has existed, rotten selectivity! The out¬ 
board Q5er alleviated this problem but in it¬ 
self contributed others, mainly being outboard 
and having a poor audio system. This in itself 
is fairly easy to remedy by using any one of 
many ways of converting the 915 kc if to a 
lower frequency, preferably 85 kc. However, 
what seemed to be a stumbling block, was the 
pitifully small space on the dial alloted to the 
amateur bands. This was particularly annoy- 



Note: Fixed capacitors should be zero-temp types 
if possible. 


Albert Hankinson W5EUL 
5409 South Drexel 
Oklahoma City 19, Oklahoma 

ing when one considered the vast amount of 
dial not being employed for any gainful use. 

This called for circuit analysis and possible 
surgery! Upon examining the schematic, in 
conjunction with a bird's-eye view of the re¬ 
ceiver, it was noted that with no great diffi¬ 
culty, one could get at the leads on top of the 
main variable. The view shows immediately 
that the section associated with the 1st rf 
stage is larger than the other three sections. 
According to the Tech manual, the large sec¬ 
tion is 350 mmfd, while the other three are 
240 mmfd. Under the urging of W5NTL, I 
decided to try basic surgery which seemed 
logical, and spread the amateur bands over a 
much larger area. 

The main thing about this modification is 
that it worked and that it was accomplished 
at a cost of approximately $2.00. There are 
advantages and disadvantages to this modifica¬ 
tion which are left to the individuaL I think 
the advantages outweigh the disadvantages, 
in addition, a little additional work on the re¬ 
ceiver would possibly eliminate most of the 
disadvantages. 

Fig. 1 just about tells the entire story of the 
basic modification. 

With reference to Fig. 1, note that the lead 
to the coil box from the tuning capacitor has 
been opened and a 220 mmfd capacitor in¬ 
serted. (This is with reference to the 1st rf 
stage.) This series capacity reduces the total 
capacity for this leg to less than 220 mmfd. 
The same thing is done in the 2nd rf, oscillator 
and detector stages. In the latter stages, the 
value of the series capacitor is 140 mmfd. 
What has been accomplished here is to keep 
the new total capacity in the proper propor¬ 
tion. This is important in order to maintain 
our basic tracking. Reducing the total capacity 
by itself would merely cause our bands to 
drop to lower dial readings on the receiver so 
a further step is required. By adding a capaci¬ 
tor in parallel with the series combination, we 
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2—230 me in 7 bands 


Each plug-in coil has its own dial calibration 
Transistorized, uses four pen cells 


Built-in tone modulator 


Transistorized dc amplifier for greater sensitivity 
7 x 2'/ 4 x 2i/ 2f 1 lb 6 oz 

Performs functions of a grid dip oscillator, absorption 
wavemeter and signal generator 

Molded polyfoam carrying case for dipper and coils 

Amateur net (less batteries). 
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WATERS MANUFACTURING, INC. 

Wayland, Massachusetts 


restore the total capacity to its original value. 
(Or close thereto.) Now, when we start spin¬ 
ning our tuning control, the rate of change per 
turn of the control has been greatly reduced. 

On completion of this part of the modifica¬ 
tion, things started to look much brighter. On 
the 3.5 to 6 me band, the low end of the dial 
was found to be 3550 kc while the top of the 
band (4000kc) was 5.575 on the dial. This 
means that approximately 450 kc of the band 
is now spread over 2000 kes on the original 
dial. This is better than four times the original 
and is certainly not hard to take. 

On twenty, 14 me was found at 15.5 on the 
dial while 14350 was at 17. Again, the im¬ 
provement was more than 4 times the original. 
On forty, and here panic set it! Frantic spin¬ 
ning of the dial revealed no forty meter band. 
Everything seemed black! Finally I combed the 
6 to 9.5 band and found that 9.5 me (dial) 
corresponded to a frequency of approximately 
6875 kc. On examining the schematic, it was 
found that small padders were in the circuit 
associated with Band 4 (6 to 9.5). These ca¬ 
pacitors are listed as Part #31 (160 mmfd), 
#38 (85 mmfd), #39-1 (81 mmfd) and 
#35-1 (95 mmfd). By opening the tops of the 
coil sections, these capacitors can be identified 
by locating the trimmer for Band 4 and lifting 


the capacitor which is tied to one end of the 
trimmer. 

This is not difficult to locate as these trim¬ 
mers are dual ceramic trimmers and one end of 
each is tied to a common lead. On lifting these 
four capacitors, I found my precious forty 
meters now appeared between 6.4 and 7.35 
on the dial, or the 300 kc of forty were now 
spread out over 950 kc on the dial. 

Unfortunately, 160 meters has almost com¬ 
pletely vanished. A little more work may re¬ 
store this by using the same procedure applied 
to Band 4. 

It is necessary to obtain the services of a 
frequency standard in spotting the bands. As a 
final step, you could remove the front plate 
and make up a new dial plate. If one takes 
the trouble to dig back through the past years 
of technical magazines, there are many other 
worthwhile modifications that can transform 
this venerable veteran into something other 
than a good boat anchor. 

One small note, I could not obtain 140 
mmfd capacitors at my local source of supply 
so I temporarily substituted 130 mmfd which 
work just fine. I estimate that to return the 
348 to its original condition would require 
about 15 minutes maximum. Have fun!! 

. . . W5EUL 
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The 

Lazy Man's 

Coil 

Evaluator 

Parts Kit Available 



David Yeoman WOQWY 
RR #1 

Toddville, Iowa 


When W0LFH asked if I know a simple 
way to cheek audio coil inductance, I had to 
give him a no. I no sooner got home than I 
found the November issue of 73 with an ar¬ 
ticle entitled "‘Choke Evaluator.” 1 At first I 
thought this was the answer to Si’s problem, 
but after reading the article, I wasn’t so sure. 
The mention of; 1, having brains, 2, square 
roots, and 3, ten minutes calculation time 
didn’t appeal to me. 

Now I’m not much of an originator. I sel¬ 
dom have an original idea, but give me an 
inspiration and I’m bound to come up with 
a modification. Thus armed with the inspira¬ 
tion and a lazy streak, I* set off to design the 

“Lazv Man’s Coil Evaluator.” 

* 


Theory of Operation 

For those interested in such things, a few 
mathematical gymnastics will serve to justify 
this approach to coil checking. Consider Fig. 1, 
a simple series circuit. In such a circuit, the 
current is the same in all parts, and is deter¬ 
mined by Ohms law for ac circuits, I=E/Z, 
E is the source voltage, and Z is the impedance 



Fig. 1 


CHOKE 



of the circuit. Someone else decided that 

Z= V R- 4- X-. R is the resistance in the circuit 
and X is the reactance, (2?rfL for coils). 

If we were to calculate the voltage across 
the coil, we would use the above current and 
the first formula juggled around for voltage, 
EIZ. For a perfect coil, this reduces to E=IX, 
since there is no resistance included. The volt¬ 
age across the resistor is E=IR. 

From above, since the current is the same in 
both the coil and resistor, if we make the re¬ 
sistor equal to the reactance of the coil, we 
see that both voltages will be equal. 

This is the basis for the tester. We put a 
variable resistor in series with the coil, connect 
the combination to a voltage source, and ad¬ 
just the resistance value until the voltage across 
each element is the same. The resistance is 
then equal to the reactance of the coil. This 
resistance is used to calculate the coil induct¬ 
ance from L—R/6.28f. 2 Easier yet, we can 
calibrate the variable resistor to read directly 
in inductance (if we use a single test fre¬ 
quency) . 

“But wait,” you say, “we can’t buy a perfect 
coil. Thev all have resistance in them.” I 
agree, so let’s determine how much error this 
causes. 

Consider the filter choke mentioned in the 
“Choke Evaluator” article. It was a 20 henry 
choke with 900 ohms coil resistance. For this 
coil the reactance is about 7600 ohms at 60 


1 Ives. Ronald. Choke Evaluator, 73, November 1962, p 72. 

^ Since XL=2 1r fL, L=Xi2 w L We have set Rv=Xl, thus 
L m R v / 22 “ 6.23* 
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FIG 4 



cycles. Now we have the circuit in Fig. 2. Since 
we can’t separate the resistance from the re¬ 
actance in the coil, we will have to be content 
to measure the voltage across the combination, 
or impedance instead of the reactance alone as 

was originally described. Since Z=VR 2 + X 2 , 
the impedance of this coil is V 900 2 + 7600 2 
or about 7650 ohms. Compared to the react¬ 
ance of 7600, this is an error of only 0.65%, 
not even noticeable. For a coil with a Q of only 
5, (the coil above has 8.4) the error is only 
2%. Considering the accuracy to which we can 
measure our variable resistance, we can forget 
any resistance in the coil for practical pur¬ 
poses. 

The circuit in Fig. 3 was my first idea. The 
push button is used to switch the meter across 
either the coil or resistor. 

Then the old lazy streak set in again. Gosh 
it’s a strain to push that button. Arrive Fig. 4. 

When they see the circuit, most people say, 
“Aha, a bridge.” “Not so,” sez I. “It’s an elec¬ 


tronic push button.” Picture it this way. At 
some time, the voltage at the top of the trans¬ 
former is positive with respect to the bottom. 
To diode Dl, this looks like forward bias 
through R2. Current thus flows through this 
path, and most of the resulting voltage appears 
across R2. We can then consider the junction, 
and hence the hot meter lead effectively con¬ 
nected to the top of the resistor, R v . Slightly 
later, during the second half of the line cycle, 
the condition is reversed and the meter is con¬ 
nected across the coil. 

The voltage the meter “sees” is depicted in 
Fig. 5. When both resistance and reactance 
are 1, equal, the voltage waveform is shown in 
5A. The resistor voltage is from 1 to 2. At 2, 
the transformer voltage reverses and the meter 
is connected across the coil. It now sees the 
voltage, Fig. 5A, 2 to 3. If the resistance were 
greater than the coil reactance, the voltage 
waveform would be as in Fig. 5B. If the re¬ 
actance were greater than the resistance, volt¬ 
age 2 to 3 would be the greater. In either 
case, the peak voltage is greater than when 
the two voltages are equal. This results in a 
pronounced meter dip when the two are equal. 

Now all we have to do is turn the pot until 
the meter dips to a minimum, and we have it 
all set. Diode D3 clamps the negative voltage 
excursions to zero, makes the dip deeper and 
also does away with effects of the change of 
current phase when changing the pot. 

The final circuit is shown in Fig. 6. It is the 
same as Fig. 4 except that 3 pots are used 
instead of 1. This allows more accurate calibra¬ 
tion and ease of reading. No particular care 
need be exercised during construction. The 
original was a ball of wire on the bench and 
it worked fine. 

Although 1N34 diodes are shown, just about 
any diodes will work providing Dl and D2 
are the same type. 

If a VOM is to be used in place of a VTVM, 
the circuit in Fig. 6 should be added. The 
meter should then be used on a dc voltage 
scale. The dip isn’t quite as sharp as when 
using a VTVM but the results are satisfactory. 

Calibration Procedure 

Calibration is simple. The only test equip¬ 
ment required is an ohmmeter. With the tester 
disconnected from the powerline, and no coil 
connected, connect the ohmmeter from ground 
to the transformer lead going to the pots. Turn 
all the pots to minimum resistance. The re¬ 
sistance you now read determines the minimum 
inductance that can be measured. Use the 
formula L=R/377 to determine this induct- 
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anee 5 and mark it opposite the pointer of the 
100 ohm pot/ 1 R is the resistance read on the 
ohmmeter. 

Turning the 100 ohm pot, make calibration 
marks for the points listed in the chart, and 
return it to minimum resistance. Repeat with 
the IK pot for its points. Finally with the 100 
and IK pots at minimum, mark the 10K pot 
at its points. After these points are marked, 
transfer the appropriate inductance values 
from the chart to the marks on the test set. 
This finishes the calibration. 

To use the tester, first turn all the pots to 
the maximum position. Connect the coil to the 
terminals, the VTVM to the meter terminals, 
and turn on the power. Starting with the 10K 
pot, turn it down until a dip is found on the 
meter. When it is, turn the 10K back to the 
next higher mark. Do likewise with the IK 
and 100 ohm pots, leaving the 100 ohm in 
place when the dip is reached. The inductance 
of the coil is the sum of the values read on the 
dials. For example, a 16.2 henry choke would 
read 15 on the 10K pot, 1 on the IK and 0.2 
on the 100 ohm. If a coil is smaller than the 
values covered by a pot, no dip will be found 
with that pot, and it should be turned to the 
minimum resistance position, and proceed as 
usual with the remaining pots. 

Although not designed with this in mind, 
the evaluator may be used to measure capacitor 
values. As shown the range is limited to those 
only larger than 0.25 mfd, but a 1 meg pot in 
series with the 3 shown will extend the range 
to 0.003 (at 60 cycles). A Shure Reactance 
Rule is a convenient method of evaluating the 
capacitance. The same theory applies in this 
application. 

This little tester is not a precision instrument 
but it is capable of being a big help when 
trying to identify that strange mass of wire you 

3 2^1 = 377 when f=60. 


just dragged from the junk box. With care in 
the calibration procedure your answers should 
be within about 5% of the actual value. For 
reactances below the range of the tester, the 
same principle can be applied using a higher 
test frequency. . . . W0QWY 


60 CYCLE CALIBRATION POINTS 



Resistance (ohms) 

Inductance 

1 00 ohm pot 

7.6 

20.0 mh 

15.2 

40.0 


23 

60.0 


30.5 

80.0 


38 

100 


45.5 

120 


53 

140 


61 

160 


68.5 

180 


76 

200 


83.5 

220 


91 

240 


95 

250 


99 

260 

IK pot 

95 

.250 Henries 

190 

.50 


285 

.75 


380 

1.00 


475 

1.25 


570 

1.50 


665 

1.75 


760 

2.00 


855 

2.25 


950 

2.50 

1 OK pot 

950 

2.5 

1900 

5.0 


2850 

7.5 


3800 

10.0 


4750 

12.5 


5700 

15.0 


6650 

17.5 


7600 

20.0 


8550 

22.5 


9500 

25.0 


Parts Kit Available 

See page 123 for full info on 73 parts kits. 
This unit catalogs at $9.60 and is available 
through the 73 Kit Program for $9.00. Re¬ 
quest Kit W^QWY. 


Letters 


Dear Wayne: 

Just a confirmation that Joe Williams, W6SFM, was 
right when he thought his GG preamp (F40 73 Mar. 63) 
would work all right on two meters. I made one up as a 
plug-in to go ahead of the receiver in my Comm. II, 
using the Fig. 2B input circuit and shunt output to 
avoid modifying the receiver, and robbing the power from 
the receiver plug. The Gonset had been changed to use 
a 6BZ8 RF amp, so gain was available, but now when I 
plug in the antenna, the noise comes up, which indicates, 
I believe, a limiting point on noise figure. Also, KlUSU, 
cross-polarized and on the far side of the ridge, who was 
unreadable previously, except for occasional words, is now 
weak but solid even on the ground-plane. 

. . . Joel S, Look W1KCR 
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Converting the BC-230 


Carl Drumeller W5EHC 
5824 North West 58th Street 
Oklahoma City 22, Oklahoma 


One piece of war surplus gear that has been 
sadly neglected by the amateur is the BC-230 
or BC-430, the latter differing only in being for 
24-volt supply instead of 12-volt. These little 
transmitters still may be obtained from surplus 
houses for from $3.50 up. They are complete 
with modulator, and, with available plug-in 
coil units, they cover a range from 2.5 to 7.5 
me. This range readily may be extended to 
cover from 1.8 to 29.7 me. 

The author has converted a number of these 
units and has supplied conversion information 
to many other amateurs. It is his belief that 
the BC-230 offers much greater ease in con¬ 
version as well as much greater versatility than 


VT-25 VT-25 



Original circuit of BC-230 


some of the more popular surplus gear. The 
purpose of this article is to give a brief de¬ 
scription of three of the many possible con¬ 
versions. Each has been thoroughly tested in 
extended use and found to be quite satisfactory 
for either mobile or fixed operation. 

As it is sold, the BC-230 has several com¬ 
ponents that will not be used and which should 
be discarded initially. These are the two VT-25 
tubes, the two VT-52 tubes, their four sockets, 
the antenna ammeter, and the side-tone trans¬ 
former (a black cylinder, located just back of 
the plug-in coil set). Unless one is fortunate to 
obtain the female plug to match the power 
input jack, it is best to replace the jack with 
another type of connector. An octal socket 
serves well, although best safety practices in¬ 
dicate the use of a male chassis connector. 

Before starting any conversion work, it is 
well to consider the original wiring diagram, 
as shown in Fig. 1. In this diagram, T 3 is the 
tone transformer to be discarded. The 25 mfd 
capacitor usually is defective and should be 
replaced initially. Most of the remaining parts 
will be utilized and should not be removed. 
The major items requiring change are: 

1. The plate tank circuit 

2. The modulator bias circuit 

3. The tube sockets 

4. The heater circuit connections 

5. The power connector. 

Starting with the first of these, dismantle 
the 3.9 me coil set so as to have ready access 
to the unshielded coil. Unwind the fine wire 
wound between turns of the heavy wire, then 
remove the small coil from inside the main 
coil form; it is easily broken and taken out in 
pieces. Next unsolder the tap about two-thirds 
up the coil and move it up to the extreme end of 
the coil; this will require a longer piece of 
heavy wire. The full inductance of L 6 now may 
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Simple conversion 

be tuned. To resonate without a short, capaci¬ 
tive antenna, however, additional capacitance 
will be required; so a 50 mmfd, 2500-volt fixed 
capacitor should be soldered across the whole 
coil. This is all the conversion needed for the 
coil set; L 1? L 2 , and L 3 are left undisturbed. 

Before performing the second enumerated 
item, it is best to accomplish steps 3, 4, and 5. 
Replace the four-prong sockets with octal ones, 
excepting the first one from the front of the 
set, which should be a five-prong socket for 
the 807. This socket will have to be dropped 
about a quarter of an inch to permit clearance 
for the plate cap of the 807. Wire all the heat¬ 
ers in parallel, and wire in the new power con¬ 
nector. Now you are ready to refer to Fig. 2 
for one of the possible new circuits, this being 
perhaps the most simple. 

Starting again with the rf end and working 
back toward the modulator, the first move is 
to change over to parallel feed, using a 2.5 
mh rf choke and a .001 mfd, 2500-volt capaci¬ 
tor. If you are trustful, you could use the two 
.006 mfd capacitors for the plate and the 
screen grid by-pass capacitors, but a higher 
voltage rating is advisable. 

One can either replace the antenna meter 
with a “two-inch” zero to 100 ma meter or 
convert the original meter to one by removing 
the thermocouple, supplying a new scale, and 
shunting the sensitive movement to 100 ma 
full-scale deflection. It is strongly urged that 
one does not attempt to tune the revised trans¬ 
mitter by antenna current. 


Having discarded T 3 , T 2 is wired in as indi¬ 
cated by the diagram. The resistor labelled 
5K may require a bit of experimental juggling 
of values. The value given worked well for a 
plate supply voltage of 300 but had to be re¬ 
vised upward to take care of the 475-volt out¬ 
put of a PE-103 dynamotor when used for mo¬ 
bile work. 

The microphone secondary circuit is left in¬ 
tact and has a .001 mfd capacitor added across 
the loading resistor to discourage rf feedback. 
If there is af feedback, swap over the 1 and 2 
connections on the primary. 

Note that only a portion of the cathode bias 
voltage is used on the microphone and that 
both sections of the bias resistor are by-passed. 
The capacitors used were 50 mfd each, but 
any size from 25 mfd up should work well. 
The screen grid by-pass was 2 mfd, but here 
again size is not critical. 

The tune-up of the revised transmitter is 
very simple. With an open plug inserted into 
the PA jack, tune the oscillator with the thumb 
wheel near the center of the front panel; check 
the frequency with a receiver, grid-dip meter, 
or other frequency-measuring device. When on 
the desired frequency, remove the open plug 
and rotate the small knob on the extreme left 
of the panel for plate resonance as indicated 
by minimum plate current. The degree of 
plate loading is regulated by the setting of the 
slider on the plate tank coil. Usually it requires 
very few turns for full loading; so start out 
with no turns included initially. 

Fig. 3 illustrates a version presently used at 
W5EHC both for mobile and for fixed station 
work. Surplus input and output transformers 
from an aircraft radio transmitter were used, 
and the two 6C4 tubes were mounted on a 
small sub-panel situated where the tone trans¬ 
former originally was located. This method of 
adding a preamplifier to a push-pull stage fed 
from a microphone transformer is useful in 
many mobile installations. Often the micro¬ 
phone requires considerable lung-power for 
full modulation when no preamplifier is used. 

Fig. 4 illustrates a 29 me version built for 
W0MGX. Two slug-tuned coils were mounted 
in the former oscillator coil compartment, the 
one in the screen circuit being tuned to the 
crystal frequency (7 me), and the one in the 
plate circuit being tuned to the fourth har¬ 
monic of the crystal frequency. The original PA 
plate variable capacitor was removed and 
original oscillator variable capacitor was used 
in the plate tank circuit to shorten lead length. 
Plates should be removed from this capacitor. 
In two versions of this particular circuit, the 
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RFC 


807 

L3 Il2LI 


6V66T 


ant; 


.01 Lot K Tot 


6L6 


6C4 


6C4 


50> 

T4 


260 


6L6 


£ ml; 

Tl |2! 




using a 6V6GT Pierce oscillator and a 6V6GT 


In Fig. 5 a suggested circuit is shown that 
makes possible a quick shift between YFO 
and crystal control. The author has never used 
this circuit in a BC-230 but has used it with 
excellent results in other equipment; there is 
no reason why it shouldn't work well in a 
BC-230. 

lOmmfd 



RFC 

IK 



475V FIG. 3 

Conversion for push-pull modulator 

author removed the original variable capacitor 
and replaced it with a 25 mmfd midget mount¬ 
ed on a sheet of insulating material bolted to 
the front panel; this permitted the use of 
a direct-drive tuning knob, which facilitated 
plate tuning. 

These circuits by no means illustrate the full 
variety of conversions readily feasible; the au¬ 
thor has used clamp-tube modulation, 6146 
finals, and even a crystal-controlled version 

c*yt 50 mmfd 

ou* v s 


FIG. 5 

Suggested oscillator circuit for VFO or 

Crystal control 

If one wanted a really compact transmitter, 
the circuit shown in Fig. 2, using 25L6 tubes 
with their heaters in series and with two 
selenium rectifiers in a voltage-doubling cir¬ 
cuit with filters mounted in the space vacated 
by the tone transformer, permits the entire 
transmitter to be self-contained. 

To get on 7 me, use the same procedure as 
for 3.9 me. For 1.9 me, however, it will be 
necessary to add a total of approximately 300 
mmfd across the antenna tuning coil in order 
to resonate the final. Coil sizes for 29 me de- 


6AG7 


ANT 


GND, 


25mmfd 

I0K 


.006 


3 

ag» 

50 KZ 1 

r _ 



6V6GT 6V6GT 


6C4 


IT2 

2 5!lfT 


:50K <50K 


ril; 


FIG.4 

Conversion for 29 me 
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YOU CAN'T BEAT THIS KIT FOR VALUE! 



J 



LA-400C 


i 


LINEAR AMPLIFIER 
800 WATTS PEP 
ONLY *164.95 


IT'S EASY TO ASSEMBLE AND WIRE - QUALITY THRU AND THRU 



The P&H LA-400-C is not an ordinary kit, because 
o lot of the assembly has already been done for 
you. The plate transformer, filter choke, plate tuning 
capacitor etc. are mounted. Plate coil and band 
switch are assembled and mounted. Output loading 
capacitor network is assembled; in fact — about all 
you have to do is mount small parts, mount sockets 
and finish the wiring. As for performance — just 
ask anyone who uses an LA-400-C. Just compare 
his signal with the so-called "talking kilowatts" — 
it will be mighty hard to tell 3 DB difference. The 
difference in cost will pay for a good scope, plus 
a top notch receiver. One other point—Where else 
can you get a warranty such as P&H gives you on 
the LA-400-C ? 

ONE YEAR WARRANTY 
ON ALL PARTS AND TUBES ! 


The 80 thru 10 meter band-switching pi network is 
designed for 800 watts PEP SSB, 400 watts CW, FM 
or FSK and 230 watts Linear AM (controlled carrier) 
or 185 watts (constant carrier) with 50-70 ohm out¬ 
put. Popular 100 watt SSB exciters require no 
swamping or matching networks to drive the low Z 
untuned input. Grounded grid circuit uses four 1625's 
or 837's on customers request. Meter reads RF drive, 
plate current, RF amps output. New modern compact 
9" X 15” X 10 1 2 ” gray cabinet also contains power 
supply using 816's. TVI suppressed. Parasitic Free. 

LA-400-C Wired & Tested.$219.95 


ELECTRONICS INC. 

424 Columbia • Lafayette , Ind. 


pend upon their associated capacitors; there¬ 
fore no sizes are given. They are best pruned 
to size with the aid of a grid-dip meter. Note 
also that a 10 mmfd capacitor is needed di¬ 
rectly from grid to cathode on the PA tube to 
prevent parasitic oscillation in the 29 me ver¬ 
sion. So far, the author has not put a BC-230 
on 14 me or on 21 me; there is no reason, 
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Waters Dippers 


however, why it could not be done. 

Why not give the BC-230 a trial and see 
what it can do in either fixed or mobile in¬ 
stallations? At W5EIIC a BC-230 is used on 
1.9, 3.9, and 7.2 me for short-range contacts 
while the 813 rig stands idle. Not only is it 
more sport but less interference is caused to 
other operators. . . . W5EHC 

Every time vou turn around those rascals at 
Waters Manufacturing have something new for 
the hams. This is a good deal for us since they 
put an awful lot of effort into making e ,y erv 
product the last word in current technology. 
Take for instance their just announced “Little 
Dipper” transistorized radio frequency dip 
oscillator. You can carry it anywhere and use 
it without a line cord. This doohinkv goes from 
2 me up to 230 me with seven plug in coils, 
each of which has its calibration scale at¬ 
tached so it fits under the dial when plugged 
in. Clever? Til bet the signal generator com¬ 
panies are gnashing their teeth over the 1000 

cvcle modulation that is built in. Four little 

* 

pen light batteries furnish several hundred 
hours of operation. Price is $129.75, not in¬ 
cluding the batteries. You'll be seeing these 
at your distributors. 
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Photography by Morgan S. Gass man, Jr. 



Ecdysiasm 

for fun cf* profit 


Roy Pafenberg W4WKM 
31 6 Stratford Avenue 
Fairfax, Virginia 

Since publication of “The Fine Art of Sur¬ 
plus Utilization” in the November, 1961 73, 
the writer has been on the lookout for equip¬ 
ment which would effectively demonstrate 
some of the concepts developed in the article. 

The RT-45/ARQ-.1 Receiver-Transmitter is 
an airborne countermeasures equipment which 
covers the frequency range of 14 to 50 me. 
The receiver portion of the equipment is a 
TRF type with a unique tuning arrangement 
for covering the frequency range in one band. 
The transmitter output is an 807 stage which 
is modulated by a 931A photo-multiplier tube 
used as a noise generator. The unit has a self- 
contained 400 cycle power supply. This equip¬ 
ment has been on the surplus market for quite 
some time and is currently available. 

While the RT-45 equipment may have po¬ 
tential use as an amateur band receiver-trans¬ 
mitter, very extensive modification and a suit¬ 
able power supply would be required. How¬ 
ever, inspection of the unit reveals many 
electronic and mechanical components which 
would be of great value in amateur construc¬ 
tion projects. Just about every category of com¬ 
ponent discussed in the original article is con¬ 
tained in the RT-45. Refer to the photographs 
as we run down the list. 

The turns counting dial, shown in the cen¬ 
ter of the front panel view, has a salvaged 
value approaching the surplus cost of the com¬ 
plete unit. The dial was removed, disassembled 
and given a coat of flat black spray lacquer. The 
two other photographs show the refurbished 
dial mounted on a small sub-panel. This dial 
is ideally suited for use with rotary inductors 
and vacuum-variable capacitors. 

The various gear drives, some of which are 
shown in the under-chassis view, separate 
readily and can provide an easy and economi¬ 
cal answer to some of those difficult trans¬ 
mitter layout and construction problems. These 
gear drives are shown arranged in approxi¬ 
mate mechanical relationship in the photograph 
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of disassembled components. Also shown in 
this photograph are the various insulated cou¬ 
plings and both solid and flexible shafting used 
in the equipment. 

Those small units shown toward the rear of 
the photograph of disassembled components 
are an education in themselves. Each of the 
five units shown has a spirally slotted drum 
ganged to the shaft of a variable capacitor. 
A slug tuned inductor is mounted inside each 
of the assemblies and a projection of the slug 
drive engages the slotted drum. The net result 
is a tuned circuit that covers the range of 14 
to 50 me in 180° shaft rotation and which, at 
the same time, maintains optimum LC ratio 
over the complete range. Each unit also con¬ 
tains the tube socket and the balance of the 
components required to provide a complete 
rf stage. 

The RT-45 contains a variety of remarkably 
4 clean” aluminum shield cans, plates and boxes 
that are directly usable in amateur construc¬ 
tion projects. Other usable mechanical parts 
shown in the photograph of salvaged parts is 
a super-deluxe 807 shield, panel handles and 
brass tubing used as shielding in the equip¬ 
ment. Not shown is the sizeable collection of 
quality hardware that resulted from the strip¬ 
ping operation. 

The 931A photo-multiplier tube is a natural 
for the ham TV man. This tube comes com¬ 
plete with socket and a special die-cast en¬ 
closure which is shown to the left of the meter 
in the photograph of components. 

So far, we have discussed only special com¬ 
ponents. As the photographs show, the RT-45 
contains the usual assortment of usable, con¬ 
ventional components. The 0-200 ma meter is 
a valuable item and the tube line-up, while not 
spectacular, will serve to augment your stock 
of old faithful types. The equipment, in addi¬ 
tion to the 931 A, uses a complement of 6AC7’s 
and one each 807, 2X2A, 5R4 and 6AG7. Onlv 
a representative sampling of the smaller parts 
is shown in the photograph. By using care in 
disassembly, the usual collection of resistors, 
capacitors, terminal boards, rf chokes and other 
parts may be salvaged. 



While the RT-45 is a bit different from the 
usual run of surplus equipment, the salvage 
operation is routine. Use care to avoid damage 
to parts, devote a little extra effort to dressing 
up the really valuable items and give your 
imagination free rein on possible uses for the 
often unique components you salvage. Discard 
those items you can see no possible use for and 
really clean up those you plan to retain. Then, 
most important of all segregate and store your 
salvaged parts as if they were worth their 
weight in gold. After all, some of them are! 

. . . W4WKM 


Letters 

Dear Wayne: 

Since it looks like you are getting hard up for letters 
to print in 73, I thought I would take a few minutes from 
my busy schedule and dash off one to you. What makes 
me think you are hard pressed for letters? Easy — when 
you print the same one twice and in issues almost a year 
apart, you must want more letters. 

I’m referring to the letter from Jim Whitfield, K6BHN 
that I first read in the May ’62 issue of 73 — and I 
might say a fine letter it was — but my eyebrows raised 
a bit when I read it again, verbatim, in the April ’63 
issue. Could it be that you run Jim’s letter once each 
year as an anniversary type thing ; or is it possible since 
this is April that you have pulled a little goodie on us? 

Whatever the reason may be, feel free to print this as 
manv times as you like. In fact, after each rerun of 
K6BHN’s letter, you could follow with this in the next 
issue. 

Horace Paul W4LCO 


Dear Wayne: 

Since it looks like you are getting hard up for letters 
to print in 73, I thought I would take a few minutes from 
my busy schedule and dash off one to you. What makes 
me think you are hard pressed for letters? Easy — when 
you print the same one twice and in issues almost a year 
apart, you must want more letters. 

I’m referring to the letter from Jim Whitfield, K6BHX 
that I first read in the May ’62 issue of 73 — and I 
might say a fine letter it was — but my eyebrows raised 
a bit when I read it again, verbatim, in the April *63 
issue. Could it be that you run Jim’s letter once each 
year as an anniversary type thing; or is it possible since 
this is April that you have pulled a little goodie on us? 

Whatever the reason may be, feel free to print this as 
manv times as you like. In fact, after each rerun of 
K6BHN’s letter,'you could follow with this in the next 
issue. 

Horace Paul W4LCO 


Dear Wayne: 

Recieved today my CHC certificate, and I hate it. 

True to the high principles of the Club, immediately 
on receipt I crumpled the certificate and tossed in into a 
dusty corner of my closet, where I can hate it at a safe 
distance. 

It is a dreary, badlv-printed, clumsily-worded, illegibly- 
signed, mis-numbered, wrongly-dated, smeared and for¬ 
tunately almost unreadable document. 

Every amateur should have one. 

Ad astra per CHC, 

Charles Leedhatn 
CHC #999,999 
WA2TDH 
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A Beginners Receiver 

The BC-453 


Dick Gridiey K6JHJ 
Edison Powerhouse #8 
Auberry, California 

If one piece of surplus equipment could be 
singled out as the most written about, most 
modified, and still one of the best buys on the 
market, it would have to be the BC-453 naviga¬ 
tion receiver, or the so-called Q-fiver. The fol¬ 
lowing article is meant to be one more to the 
credit of this little gem. 

The construction of this unit came into be¬ 
ing because of the question asked by each new 
crop of Novices. “Where do I get a receiver 
that will perform like the $300 one for $30?" 
No claim is made that this unit will do all that 
a super-duper inhaler will, but it will give a 
surprising account of itself on the band it is 
used. 

The heart is, of course, the BC-453. When 
finished, it will be a tunable if of .19 to .55 me 
having a band pass of approximately 3 kc at 
the 6db points and uses a simple but very 
effective product detector. Best of all, with a 
little shopping, the total cost with one con- 



Completed unit 


verter should not exceed $30. Several adver¬ 
tisers in this magazine have the BC-453's for 
under $15. It is advisable to get a schematic 
at the same time, most suppliers have them for 
$ 1 . 00 . 

As you strip the unit, save all the parts. Some 
of them will be used later. Remove the top 
and bottom covers and remove the tubes. Re¬ 
move the if transformers, marking them so you 
can return them to their original location. On 
the bottom side-remove all the condensers, 
chokes, and the output transformer. Remove 
the two screws holding the ant., rf and osc 
coil assembly and lift it out. Remove the bfo 
coil, marking the terminals GRID, PLATE, 
and B-PLUS. The wiring of the rf stage and 
the osc stage will be left alone so do not dis¬ 
turb these wires. Remove the plugs in the 
front and rear of the unit (J1 and J3) and 
their associated wiring. The one wire that will 
be saved is the sensitivity line running to the 
front. Remove the rest. Remove R22 and R23. 
These are the two 10 watt resistors standing 
vertically in the rear portion of the receiver. 
Do not remove the mounts as they will be 
used later. Take out the dynamotor plug and 
mounts. Remove the tube sockets for the first 
if, bfo, det., and the audio output tubes. Re¬ 
move the associated wiring and resistors. Com¬ 
pletely remove the resistor board next to the 
audio stage. Remove the grid biasing, (100K 
& 150K) and the 200 ohm resistor from the 
resistor board next to the 12K8. Looking at 
Fig. 1, the three resistor boards left are re¬ 
ferred to as RBI, RB2, and RB3, RBI should 
have the original four resistors; a 200 ohm, a 
620 ohm, a 360K ohm, and a 200 ohm. RB2 
should have onlv one resistor of 620 ohm, the 
12K8 cathode resistor. RB3 has two resistors 
left: a 510 ohm and a 200 ohm. This com- 
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Stripped Chassis 


Bottom view of chassis. 


pletes the stripping on the bottom. Next, re¬ 
move the cover protecting the three gang tun¬ 
ing capacitor. Above the antenna section you 
will see an 11 mmfd capacitor connected be¬ 
tween the antenna section and the antenna 
post—clip it out, leaving the leads as long as 
possible. Remove the antenna post. When 
stripping the bottom side you pulled a 120 
mmfd capacitor from pin 8 of the rf tube and 
one section of the 3x.05 capacitor that was 
above it. This 120 mmfd capacitor can now be 
installed in the top section. Mount it between 
terminals 5 & 6 of the rf coil (Fig. 1) on top 
of the chassis, it will fit nicely against the 
bracket that holds the protective cover. Be 
sure that the tuning capacitor will clear. It is 
best to run it through the range to be sure. 
Finally—drill out the dynamotor bumpers. This 
should leave a flat surface on the rear deck. 
Remove the neon lamp across the antenna 
trimmer condenser C2. This completes the 
stripping. 

The next step is one of pride only, but the 


author feels it is well worth the effort. That is, 
to polish up the if cans and chassis. S.O.S. 
works fine. For the if cans, remove the covers. 
Once again be sure that the transformers are 
marked on the bottom before removing the 
covers. The BFO coil cover has to be removed 
anyway, so polish it up too. If your BC453 
has an aluminum chassis it also should be 
worked over, keeping the water out of the 
tuning assembly. If the unit is black crackle, 
detergent suds do a nice job with a stiff brush. 
Clean up the three sockets, the four 3x.05 
capacitors, the resistor board and the output 
transformer. 

Reassembly 

First cut an aluminum plate to fit the hole 
on the front where J1 was removed. Cut this 
plate just large enough to cover the hole- 
two 6-32’s hold it in place. Cut an aluminum 
plate to cover the rear deck and put a 6-32 in 
each comer. The first step in wiring is to 
parallel the filaments of the three tubes that 
are left. Check the four 3x.05 capacitors. This 


52SK7 12*8 I2SK7 



Note: R3 R6 C10A Cl OB C9 and C8 are inside osc coil and in tuning assembly. 
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can be done using a high resistance scale on 

a VOM. These condensers are 15 to 20 years 

* 

old—some of them leak, and leaking con¬ 
densers we don't need. Taking two of these 
units that are OK, mount them on their orig¬ 
inal mounting spots—one over the rf tube 
socket, and the other over the second if am¬ 
plifier socket. Connect these six sections of the 
two condensers as shown on Fig. 2. The “C” 
numbers correspond to the original schematic. 
The front condenser is used for C6A, C6C, and 
C7C. The second one is used for C16A, C20A, 
and C20C. The cathode bypass on the 12K8, 
C7B, was replaced with a tubular .05 at 400v. 
This was done only to save space. You can 
mount one of the 3x.05 capacitors that is left 
and use one section, but it is a lot better for 
working around, etc., to use a tubular. Also, 
for the sharp boys—Cl6A was originally a .22. 
However, to save space, one section of the 
rear 3x.05 capacitor was used and it proves to 
be adequate bypassing. Mount the rf gain con¬ 
trol potentiometer, audio gain potentiometer, 
and the phone jack on the front panel. Hook 
up the rf control as shown in Fig. 2, Next, 
hook up the if transformer wiring as shown in 
Fig. 1 & 2. No attempt was made to make a 
complete drawing in Fig. 1, the wires to the 
osc. coil and the 12K8 are only for reference. 
The B-plus lead that ties to lug 5 of the second 
if transformer will have to be removed and 
made solid between RB2 and RB3. Referring 
to Fig. 1—make up the gimmic between the 
first and second if transformers. A wire is run 
from pin 2 of the first if transformer to one of 
the unused terminals of RB2, and from pin 6 
of the second if transformer to the terminal 
opposite. Be sure that the original ground wire 
is removed from RB2. Insert about a one inch 
piece of plastic coated solid wire in each of 
these terminals and solder. Twist the two wires 


together and cut them off so that a two-turn 
twist is left. Paint the gimmic with clear dope 
or fingernail polish to help hold it in case of 
jarring or hitting it while finishing the project. 
Install the three octal sockets with the keys 
as shown in Fig. 1. Mount a lug near C2, the 
trimmer capacitor, and connect the 11 mmfd 
capacitor (that was removed from the antenna 
post) between the stator of C2 and this lug. 
Directly to the rear of and in alignment with 
the third if transformer, drill and punch a 

socket hole in the old dvnamotor mount for the 

* 

12BE6. Mount the socket with the key as 
shown in Fig. 1. The unit should now cor¬ 
respond electrically with Fig. 2. This is a good 
place to stop and double check all that has 
been done. 
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Completed unit-top 


The rest should be easy—from the schematic 
Fig. 2, and the photos. A couple notes first 
before installing the bfo coil. With the cover 
off, open the plates on the trimmer inside the 
coil to the ¥> meshed position. Put the cover 
back on and mark this position on the cover. 
Second, there are two types of output trans¬ 
formers (Tl). The one with the 600 ohm wind¬ 
ing has the terminals marked as shown in Fig. 2. 
The one without the 600 ohm tap does not 
have a terminal #6. If you don't intend to use 
phones, a standard output transformer can be 
used in place of Tl. The condenser used for 
filtering is not critical, however, do not use 
less than 10 mfd. I had a 3x10 mfd at 450v 
octal mount condenser in the junk box—that 
is the reason the 12A6 cathode capacitor is 
450v. 25v will do nicely here. Another de¬ 
cision that will have to be made is whether to 
go 6 or 12v filament. For 12v filament, you 
have to buy two tubes, a 12SL7GT and a 
12BE6. To go 6v filament, you will have to 
buy 5 tubes. The additional cost is about $5. 
There are direct replacement 6v types for all 
but the 12A6. A 6V6GT does a nice job here. 

For a tuning knob—most radio suppliers have 
a universal % inch plastic knob that is used on 
TV tone controls, etc. Most of them have a 
long shaft and can be cut down to fit. The 
resistance terminal board that was removed 
and cleaned is returned to its original location 
and used for the audio stages—one side for 
the audio and the other for B-plus. The audio 
wiring on the 12A6 is done before the bfo coil 
is returned, otherwise it will take long, skinny 
fingers. How the rear chassis apron is arranged 
is not critical. The way that I have been doing 
them is to mount an octal socket in the hole 
left by J3. Then on the side opposite the bfo 
coil and output transformer, drill a hole in 
the apron as close to the top corner as possible 
for the antenna lead. Mount an RCA phono 
jack also close to the same side but about 
center between top and bottom. Then, close to 
the octal socket, drill a hole for a rubber grom¬ 
met. A short piece (about 15 inches) of RG-58 


A/U is connected to the 11 mmfd capacitor 
attached to C2 and brought out through the 
/i hole—This is the converter input. The 4 ohm 
winding from the A8101 line to voice coil 
transformer is connected to the RCA phono 
jack for the speaker. A three-wire power cable 
is run through the grommet and connected to 
any three lugs on the octal socket. Be sure and 
ground the ground lead to the chassis. This 
octal plug is now a power plug for the con¬ 
verters, and the inside lugs are the common 
tie points for the BC-453. Return the cover of 
the tuning assembly, the if transformers, and 
install the tubes. Remove the top covers on 
the if transformers by unscrewing them, and 
pull the coupling rods all the way out for mini¬ 
mum coupling. Return the covers. This com¬ 
pletes the assembly and you are now ready 
for alignment. But first it is best to double 
check everything you have done before apply¬ 
ing power. 

Power 

The converted unit draws 60 ma B-plus at 
250 vxlc and I2.6v at .1 amp . . . Two ways to 
come hv this is shown in Fig. 3. This is where 


FIGURE 3 


6AX5 



117 VAC 


5Y3 



T I 500 to 550 volts ac center tapped 80 ma 
LI 6 hy 80 ma filter choke 
Note: No bleeder is used as R22 and R23 
present a load of 14K ohms at all times. 
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Completed unit-bottom 


you must shop around to save money. There 
are many good power transformers and chokes 
available on the surplus market. If you buy 
new components for a power supply, the price 
will be costly. The voltage is not critical, any¬ 
thing between 225 vdc and 275 vdc will do. 
With a single converter, the total load is 75 
ma-so a total load of 80 ma is all that is 
required. 

Check-out and Alignment 

Connect a speaker or phones to the unit and 


apply power. Turn the rf gain wide open and 
advance the audio gain until you hear noise. 
The ambient noise level of this unit is quite 
low but you will hear a definite gain if you 
connect an antenna to the coax that will con¬ 
nect to the converter. The ultimate alignment 
is done with a scope and a low frequency 
sweep generator, using the bfo frequency as 
a marker for the center of the band pass. The 
sweep and the marker frequency being intro¬ 
duced at pin 5 of the 12K8 with pin 8 
grounded, and an rf probe feeding your scope 
from pin 7 of the 12BE6. Using this method, 
a band pass of 3 kc at the 6db points can be 
achieved. 

Knowing most shacks do not have a low 
frequency sweep generator and some don’t 
have a scope, two other methods are offered— 
either will perform satisfactorily. If a VTVM 
is available, remove the 5 mmfd capacitor from 
pin 1 of the 12BE6. Ground pin 8 on the 
12K8 mixer tube. Connect a piece of wire to 
the 5 mmfd capacitor and connect the other 


CONVERTERS 

FIGURE 4 


I2AU7 



MODIFIED W2AEF CONVERTER-ETTS 


FILAMENTS 


I2AU7 




12 V. 


6 V. 



LI 4 T wound on ground end of L2 
L2-L3 Coils wound to frequency on \W* x 
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end to pin 5 of the 12K8. Apply power and 
with an rf probe on pin 7 of the 12BE6, peak 
the if transformers for maximum voltage. Re¬ 
move the ground on pin 8 of the 12K8 and 
the wire to pin 5. Reconnect the 5 mrnfd to 
pin 1 of the 12BE6. Move the bfo trimmer % 
turn in either direction. 

If a VTVM is not available, a satisfactory 
way is to apply power and connect an antenna 
wire to the RG-58 A/U converter input. Turn 
the af and rf gain until you can hear static 
noise. Check to make sure this is coming in 
the antenna by taking off the antenna wire 
and the noise should drop off. Hook the wire 
up again and peak the if trimmers for maxi¬ 
mum noise. Next, move the bfo trimmer ca¬ 
pacitor about % of a turn in either direction. 
This completes the conversion. 

The Converter 

Any pet converter will work fine with this 
rig—some fellows have used single tube con- 
verters with good success. The one 1 recom¬ 
mend is the old standby W2AEF Converter- 
ettes. Two suggestions are offered in Fig. 4, 
but any converter with the if frequency of the 
BC453 will do. Both are built on 4" x2JTxl!T 
chassis (Bud Minibox). 

Conclusion 

Once completed, the unit is a nice piece of 
equipment well worth having. It makes a 
dandy stand-by receiver and if you purchase 
a receiver that is quite broad, this unit can 
be used as an outboard if to sharpen it up. 
If you want to demodulate SSB, all you have to 
do is line up on a SSB station and trim the 
BFO coil to the correct side of the band pass 
for good sounding signals. 

A lot of equipment for a minimum invest¬ 
ment. I hope you enjoy yours as I do mine. 

... K6JIIJ 


Sign in the shack of K7GPZ: 

Verbofen Notischer 

ACHTUNG! Alles lookenspeakers in das ham- 
schaeken: Das radiomaehinen is nicht fur 
gefinkerpoken. Und mitten graben. 1st easy 
schnappen der springenwerk, blowenfusen 
und poppenkorken mitt spittszensparken. 1st 
nicht fur gewerken by das dummkopfen. Ich 
have license from der Sammy Unkle. Run¬ 
ning das radiomaehinen by dummkopfen 
mittout license makkin hoosegow geput or 
marks gepayen. Das rubbernakken sightseer 
keepen hands in das pockets. Relaxen,—to 
das goofy sprechen gelisten, un das bounc¬ 
ing meterish pointer gewatchen. 


' Zfaui * 3'tie*tdi q Sccfr fdien, ” 





THE LARGEST INVENTORY 
of USED EQUIPMENT in the 


NORTHEAST. SEE 

SAMPLES 

BELOW. 

Collins 32V1 


$189.95 

Collins 32V2 


249.00 

Collins 310B-1 


119.95 

Gonset Communicator IV 

2 Meters 

295.00 

Gonset GSBU01 


259.00 

Gonset 500-W R.F, Power 

Amplifier 

164.00 

Hallicrafters S-53A 


49,95 

Hallicrafters SX-71 


135,95 

Hallicrafters SX-96 


154.95 

Hallicrafters SX-100 


199.00 

Hallicrafters SX-101 Mk 1A 

239.00 

Hammarlund PRO-310 


354.00 

Johnson Courier 


174.95 

Johnson Invader 


499.00 

Johnson Pacemaker 


255.00 

RME-6900 


277,95 


“JUNE SPECIAL” 

Hammarlund HQ-110C $189.95 

WRITE FOR LATEST COMPLETE LIST 


s 


(ACUt& 


RADIO 


P.O. BOX 312 603 . F ° N 5 ! 358 CONCORD, N. H. 


Quality 

Service 

Guaranteed! 

Ham service at its finest by ejcperienced 
technicians using Hewlett-Packard laboratory 
test instruments. 

AUTHORIZED Service Agency for 

COLLINS HAMMARLUND POLYTRONICS 

GONSET HEATH WRL 

HALLICRAFTERS JOHNSON 


Prompt, personalized service on ALL makes of 
ham equipment. 


ELECTRONIC SERVICENTER 
OF NEW YORK 

65-37 Queens Blvd., Woodside, 77, N. Y. 
Illinois 7-7733 


JUNE 1963 


39 









Power Tuning 




With the very low tuning rates of many 
modem receivers, the labor of tuning from one 
end of the dial to the other is considerable. If, 
as is often done, a subsidiary planetary drive 
is added, the operator may come down with 
“nailer’s wrist” as a result of tuning across the 
band too many times in succession. What is 
needed here is a simple motor drive to save 
wear and tear on the operator’s wrist. 

Only a few modern receivers are so designed 
that a Zenith remote tuning mechanism can be 
added, and fewer yet can accommodate the 
power tuning mechanisms furnished as inte¬ 
gral parts of some military receivers, such as 
the R-44/ARR-5 and the' R-54/APR-4. Con¬ 
struction, “from scratch” of a motor tuning 
drive seems beyond the facilities available to 
most operators. 


Fig. 1: Motor drive mounted on bottom 
plote of receiver. 


Ronaid Ives 

2075 Harvard Street 

Palo Alto, California 


Fig. 2: Drive wheel and motor mounting. 
Note window in bed plate so that drive 
wheel can contact tuning flywheel of re¬ 
ceiver. 

Happily, most modern receivers are pro¬ 
vided with flywheel tuning, and the rim of 
the flywheel, in many instances, is very close 
to the bottom of the chassis. In consequence, 
a friction drive can be coupled from below 
without requiring major surgery on the re¬ 
ceiver. Some experimentation shows that a 
combination drive and clutch can be con¬ 
structed successfully from standard com¬ 
ponents, without requiring any critical machin¬ 
ing, close fitting, or “persnickety ” alignments. 
View of such a drive, mounted on the bottom 
of a receiver, is shown in Fig. 1. Requisite 
parts are a motor, a relay actuator, and a hat¬ 
ful of small inexpensive parts. 

In this power drive, the motor is mounted 
on gimbals, and is equipped with a rubber- 
tired drive wheel (a 2" o.d. Webcor idler 
wheel) on one end, and an electromagnetic 
tilting mechanism (Leach type 957-V im¬ 
pulse relay magnet) on the other. When the 
electromagnet is not energized, the drive wheel 
(Fig. 2) is held away from the receiver tun- 
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and oil from ONE? 

the TOPAZ UNIVERTER 300 XL—ONE rugged, reliable 
supply to power any popular transceiver. 

the TOPAZ UNIVERTER 300 XL—A Lifetime Investment- 
Built for rough weather, rough usage, and years after years 
of trouble-free service. 

the TOPAZ UNIVERTER 300 XL features: 

300 conservative watts @ 800, 700, or 600 Volts Hi B 
275 Volts Low B 

-50 to -90 Volts Potentiometer-adjusted Bias 
Input 11 to 15 Volts DC 
Weight 8 lbs. 



Dust-proof, dirt-proof, kick-proof, spray-proof deep-drawn 
steel housing. Ideol for under-hood mounting —But at¬ 
tractive for visible mounting—QUIET enough to mount 
by your ear. 

Uses rugged new transistors. Ratings conservative. 
Impossible to damage by short circuit. All cables 
included: 8-ft. red cable to battery, 5-ft. cable to 
transceiver, 18" cable for ground. 







psg - m 




INCOS PO RATED 


The TOPAZ UNIVERTER 300 XL 

see your dealer or write today. 


$119.95 


3802 HOUSTON ST., SAN DIEGO 10, CALIF. • CYPRESS 7-4815 


mg flywheel by a spring. When the electro¬ 
magnet is energized, the whole motor assembly 
tilts forward, contacting the tuning flywheel, 
and driving the receiver tuning mechanism. 

Practical consideration of desired tuning rate, 
power needed, and type of motor control de¬ 
sired led to the choice of a 360 RPM capacitor 
start and run motor, with a torque of 2.6 inch- 
ounces (Bodine type KYC 26). This was 
equipped with two C-shaped side plates, in the 
centers of which the gimbal pivots were mount¬ 
ed. These, in turn, were supported by a cage, 
made from aluminum angle and threaded 
spacers. This assemblage was fastened to the 
bed plate with rubber shock mounts, which 
give the system the requisite degree of “slop,” 
so that precision machining is not needed in 
its construction. Details oi construction are 
shown in Fig. 3. 

The electromagnetic actuator, with its in¬ 
tegral bell crank, is mounted on the bed plate 



HARMONIC/TVI 
PROBLEMS??? 




The only low-pass filter designed expressly for 6 meters. 
With 9 individually shielded sections and 5 stages tun¬ 
able forming a composit filter of unequaled performance. 
1 DB loss. Handles 400 watts PI, 35 DB rejection. Size 
5" by 2" by 3". AMATEUR NET 1/6.95 

MAVERtCK II WITH POWER MONITOR 
Same as above but with 6 meter power indicator cali¬ 
brated in watts output. Indicator Size 4" by 4" by 4Vs". 
Slant Face. Reads 0-50, 0-400 watts. 

AMATEUR NET 134.95 

2 METERS 

BAm-PASS MODEL BP-J44 

A narrow band-pass filter with 6 me pass band and 146 
me center frequency. 1 DB insertion loss. 35 DB atten¬ 
uation of harmonics. Handles up to 185 watts PI. 

Size 4" by 2%» by 2%”. AMA TEUR NET $1 1.85 

Write for complete brochures. See your local dealer. 
Manufacturers of the finest UHF TV Converter 


Fig. 3: Completed motor tuning drive, de¬ 
mounted from receiver. 


G/W/IIM 


INSTRUMENTS, INC 


DEPOT SQUARE & 
DIVISION STREET 
SOMERVILLE, N.J. 
TEL: 722-6311 
AREA CODE 201 
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Fig. 4: Power tuning control circuit. 


behind the motor, and coupled to it with a 
pivoted push rod. This attaches to the motor 
by means of a bridle, held in place by two of 
the motor case screws. Adjustment for smooth 
operation is greatly facilitated if the push rod 
is slotted, so that the degree of engagement 
of the drive wheel with the tuning flywheel 
can be adjusted, and system wear compensated 
for from time to time. 

With this adjustment, plus the systemic 
“slop” provided by the rubber shock mounts, 
smooth operation can be attained without the 
need for close machining of the parts. So long 
as the general principle of operation is fol¬ 
lowed, exact construction can be modified con¬ 
siderably to suit the materials and components 
available. 

Electrical control of this power tuning drive 
can be as simple, or as complex, as the user 
desires. For ordinary tuning, push-button con¬ 
trols seem optimum, with one button for clock- 
wise rotation of the tuning drive wheel, and a 
second for counter-clockwise rotation. One of 
many circuits which perform this control func¬ 
tion is shown in Fig. 4. Here, a two-circuit push 
button energizes the motor for one direction 
of rotation, and also actuates the magnet cir¬ 
cuit, which couples the drive mechanically to 
the receiver tuning mechanism. The intercon- 



Fig. 5: Limit switch mechanism. 


nections of the push button arms are inten¬ 
tional, and prevent trouble in the event that 
someone pushes both buttons at once. If that 
is done, nothing happens! 

The purpose of the limit switches shown in 
Fig. 4 is to prevent damage to the tuning 
maehanisrn when the end of a tuning range 
is reached. These, as here applied, are a system 
of cams and microswitches (V-3 switches with 
JV-20 actuators), coupled to the tuning shaft, 
and wired to cut off each direction of rotation 
at the end of its range. Such a limit switch 
mechanism is shown in Fig. 5. There are two 
cams and two switches in this figure. Electrical 
connections are made by means of the Jones 
plug at the right center of this figure. Cams are 
made from defunct brass gears, with the slots 
hand-filed to desired dimensions. 

Service life of this tuning mechanism is 
problematical, as it outlasted the receiver for 
which it was built (8 years). With new rubber 
shock mounts, and a new tire on the drive 
wheel, it could well last another decade of 
service. Maintenance needs during this time 
included only the replacement of a selenium 
bridge rectifier in the magnet circuit. Modern 
silicon rectifiers in the same current range are 
apparently immortal, so that this trouble should 
not recur. 

. . . Ives 


An Inexpensive 
Beam Rotor 

Bill Hurni K1SDR 

175 Raymond St. 

Darien, Conn. 

Have you got a tower, a beam, and no cash 

to buy a rotator? That happened to be my 
situation until about two months ago. At that 
point I’d had it. I decided there must be some 
way to construct an inexpensive yet practical 
antenna rotator. A little shopping, a little work 
and the expenditure of about fifteen dollars 
produced the result. 

The rotator is constructed around the top 
hat of an E-Z Way tower. The assembly is so 
simple that it can be adapted to any tower. 
It has positive braking and 320 inch pounds of 
torque at about % RPM. 

The parts in this rotator weigh five pounds. 
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with a 

MATERIAL DIFFERENCE!” 


BEAMED-POWER” ANTENNAS 
and ANTENNA SYSTEMS 


The Choice of the Discriminating 
Communication Engineer... the 
Man who Never Settles for Any¬ 
thing Less than THE-VERY-BEST! 


You too — can enjoy World renowned Tel rex 
performance and value! 

Send for PI.77 condensed data and pricing cata¬ 
log, Describing the World's most popular anten¬ 
nas from $6.95 to $999.00. Expanded data sheets 
—Your favorite band, also available. 


ANTENNAS 

SINCE J 
1921 I 


Communication and TV Antennas 


re 


LABORATORIES 


ASBURY PARK 40. NEW JERSEY. U.S.A. 



They are itemized below along with the prices 
for those skeptical about the fifteen dollars. 
Worm gear (Astrup) $5.00 

Surplus motor Cat# 441-1008 24vdc $5.95 
Rotor cable $1.65 

Machine work $1.30 

T ransf ormer $ 1.00 

$1490 

A picture is worth a thousand words so be¬ 
fore proceeding study the one included. 

The worm gear was obtained from a local 
awning shop. These worm gears are normally 
used in the crank operated mechanism for 
raising and lowering the large awnings on 
store fronts. Thev are easy to come bv, 

* * r 

The motor is a surplus 24vdc job cat# 441- 
1008 purchased from Fair Radio Sales in 
Lima, Ohio. It includes an integral right angle 
drive, gear reduction unit. This particular 
motor seems to be designed for out door use 
since it is completely sealed. 

Only a few notes on construction are neces¬ 


sary. The rotator is assembled directly into 
the tower. When building the rotator into the 
tower it is of the utmost importance that all of 
the joints are free and that there is no binding. 
This is a question of alignment, for example, 
between the worm gear and the antenna mast 
or the worm gear and the motor. 

This alignment is easily accomplished. The 
worm gear is mounted on a suitable piece of 
aluminum plate a little longer that the width 



















of one side of the tower. This assembly is tem¬ 
porarily clamped into its approximate position 
on the tower with “C” clamps. 

Fine adjustment of the connection between 
the worm gear shaft and the antenna mast is 
then made by juggling the aluminum mount¬ 
ing plate around until the two shafts are 
aligned and turn freely. The “C” clamps are 
then tightened to hold the mounting plate 
firmly in place. It is then a simple matter to 
drill the mounting holes through the aluminum 
and the tower. 

If the same procedure is followed with the 
motor, no difficulty should be encountered in 
alignment of the rotator. 

The diagram of the key-way needed to con¬ 
nect the motor to the worm gear is self ex¬ 
planatory. The key-way, which is cut into the 


worm gear shaft, can be done at a machine 
shop for a nominal fee. 

The power supply for the motor is a simple 

full wave 24 vdc unit. The motor draws ap¬ 
proximately .8 amps in operation. The diagram 
shows the way in which the power supply is 
wired to the motor. The positive lead is 
switched to pin 4 for clockwise rotation and 
to pin 1 for counter clockwise rotation. 

At my QTH an indicator was not necessary 
but a pair of surplus selsyns could be added 
with no difficulty. 

After you have assembled the rotator, pack 
all the joints with heavy grease and put the 
assembly on your tower. I am sure that you 
will be as satisfied with your rotator as I am 
with mine. . . . K1SDR 


The Lazy Man's CW Monitor 


Al Singer WA2WFW 


The circuit shown below is the simplest pos¬ 
sible form of a CW tone I’ve run across. Y m 
sorry I can’t take credit for the design of this 
circuit; I heard it being described over the air 
on 20 fone, and the bug bit me to build it. 

The resistance range of R1 should fall be¬ 
tween 1000 and 5000 ohms. A fixed resistance 
may, if so desired, be substituted. 

Almost any transistor may be used, as the 
whole circuit is powered by a penlite cell. The 
diode assures the transistor’s safety, by pro¬ 
tecting it from the current found across the 
key jack. 

The audio output transformer is just about 
the most expensive part in the whole gadget. 
It is used to match the 500 ohm output im¬ 
pedance of the circuit to whatever you happen 
to be driving. The audio output is sufficient to 
drive a speaker. The unit has been used as a 
code practice oscillator to instruct a rather 
large group. No complaints were voiced as to 
the volume. 

One word about the diode, though. Make 
sure it has a sufficient PIV and current rating 
so that if placed across your key backwards 
the diode’s backward conductance will not be 
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great enough to put a signal on the air. 

People with homebrew keyers might want 
to build this unit into the keyer for a sidetone 
generator. I preferred to build it right into the 
rig, so that can monitor myself when using 
the old bug. I’m sure many of ydu can find a 
use for this cheap little gimmick. 

... WA2WFW 


Parts Kit Available 

The parts for this unit catalog at $4.62. 
They are available as a package thru the 
73 Parts Kits Program at only $4.25, com¬ 
plete. See info on kits on page 123. Order 
WA2WFW Kit. 
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A Deluxe Conversion 
of the Command Set 
Antenna Relay Unit 


The BC-442 


Antenna Relax Units BC-442, used in Radio 
Set SCR-274-N, and RE-2/ARC-5, used in 
Radio Set AN/ARC-5, are widely available on 
the surplus market. While not too popular in 
the past, these versatile little units give you a 
lot for your money. This article presents a de 
luxe conversion of these Command Set acces¬ 
sories which has several advantages over those 
previously described. 1 This conversion features 
commercial appearance, low cost, calibration 
data, push-to-talk circuitry and a unique relay 
power source and circuit. 

The photograph shows the AN/ARC-5 ver¬ 
sion of the Antenna Relay Unit as you will find 
it at your surplus dealers. Figure 1 shows the 
schematic diagram of the SCR-274-N version. 
Major components of these units consist of a 


Roy Pafenberg W4WKM 
316 Stratford Avenue 
Fairfax, Virginia 

Photographs by: Morgan S. Gan man, Jr. 

0.75 ampere rf ammeter with external thermo¬ 
couple, a powdered iron core rf transformer to 
couple the thermocouple to the antenna cir¬ 
cuit, a 28 volt do antenna change-over relay 
and a 50 uuf fixed vacuum capacitor. In this 
conversion, the meter, thermocouple and relay 
are used for their original purpose, the antenna 
transformer is discarded and the vacuum ca¬ 
pacitor regarded as a bonus and retained for 
future projects. To improve the appearance, 
the unit is stripped and the components as¬ 
sembled in a commercial, sloping front case. 

The meter, M50 of Figure 1, is an expanded 
scale dc millivolt meter with an open circuit, 
full scale rating of 19.5 millivolts. DC re¬ 
sistance of the meter is three ohms. While the 
meter has an arbitrary scale calibration of 


The completed station rf accessory unit 
using Command Set Antenna Relay Unit 
components. 


The RE-2/ARC-5 Antenna Relay Unit as 
used in the AN/ARC-5 Command Set in¬ 
stallations. 
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Linear 
Amplifiers 
80-20 Meters 

Mono-band Units 



Model 500 500 watts SSB and CW, 250 watts AM, 1 4X150 final, built-in 

silicon power supply and blower. Price only $149.95 

Model 1000 1000 watts SSB and CW, 500 watts AM, 2 4X150 finals, built-in 

silicon power supply and blower. Price only $199.95 

All units housed as above picture. Size 7" high x 15" wide x 9" deep. Please 
specify band when ordering. 


J & D LABS 


P. O. Box 266 Eafontown, New Jersey Area 201 222-1605 


0 - 10, the range of the meter when used with 
the thermocouple, TC50, is 0 - 0.75 rf amperes. 
A test setup was made, using an rf ammeter of 
verified calibration, an rf vacuum tube volt¬ 
meter and a flat 50 ohm load. RF voltmeter 
and ammeter readings were averaged to obtain 
the following data for the meter and the 


thermocouple: 

METER RF WATTS/50 

READING AMPERES OHMS 

1 _ .... 0,12 ........ 0.72 

2 ........ 0.18. 1.62 

3 .0.22. 2.42 

4 .0.26 ........ 3.38 

5 .0.32 . 5.12 

6 . 0.37 .. 6.84 

7 0.43 9.25 

8 0.50 12,50 

9 . 0.59 17.41 

10 . 0.75 28.12 


Spot checks disclosed little variation in read¬ 
ings over the frequency range of 3.5 to 60 me. 
While the basic 0 - 0.75 ampere range is a bit 
low for most amateur use, it does meet manv 
shop and on the air requirements. Tests were 
conducted and it was found that the thermo¬ 
couple could be satisfactorily shunted to in¬ 
crease the full scale range. The antenna 
change-over relay, K55, is capable of handling 
considerable power so it was decided to incor- 


1 See pages 16 and 17 of “INDEX TO SURPLUS,” 
W4WKM ; available at $1.50 from 73 MAGAZINE. 



FIGURE I 

* Note on S 54. S 54 and connections shown 
in dashed lines were provided in earlier 
models of antenna relay unit BC-442-A. 
Lead A was left out in units where S 54 
was used. 
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Interior view of the completed rf accessory 
unit. Note use of the octal socket terminals 
as power supply component tie points and 
the short, direct rf leads. RF shunt, de¬ 
scribed in the text, was not installed at the 
time of the photograph. 

porate the relay along with the rf ammeter 
circuitry into a station accessory unit. 

At this point, the conversion began to take 
shape. The power requirement for the relay 
caused a bit of head scratching, however a 
rather unique and perfectly acceptable solu¬ 
tion was developed. As shown in the photo¬ 
graphs, the relay is a dual coil unit with both 
windings brought out to terminals. By con¬ 
necting the windings in parallel, instead of in 
series as in the original wiring, the power re¬ 
quirement becomes 12 volts dc. Most low 
power commercial transmitters have 6.3 volts 
ac available at an accessory socket. Since we 
must wire into the transmitter control circuitry 


FANTASTIC BARGAINS ON 
RECONDITIONED EQUIPMENT! 


Central Electronics 
20-A 

Central Electronics 
MM-2 

Central Electronics 
MM*1 

Central Electronics 
6001 

Collins KWM-2 
Collins 75A3 
Collins 75A-4 
Collins 30L>1 linear 
Collins 312B-2 
Orake 1A receiver 
Elmac AF-67 
Elmac PMR-7 
Elmac A54H 


$149 

89 

75 

249 
899 
325 
498 
395 
69 
149 
89 
99 
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Elmac PMR6A & Elmac 
PSR116S 59 

Elmac M-1470 39 

Globe Champ 300A 225 

Globe King 500A & 

755 VFO 299 

Globe Scout 680A 59 

Globe Scout Deluxe 99 

Gonset G-66/G-77 
mobile pkg. 225 

Gonset GSB-101 229 

Gonset Communicator 
I 6 mtr 89 


Box < 
37A 




Hal I icrafters HT-41 
linear 299 

Hallicrafter HT-40 79 

Hallicrafter S-53A 59 

Hallicrafters SX-100 195 

Hail icrafters HA-6 249 

Hammarlund HQ-100C 
and calibrator 135 

Hammarlund K0-129X 
and speaker 125 

Hammarlund H0-110 179 

Heath 0X-100-B 169 

lohnson Invader 2000 895 


Johnson Viking I 
Johnson Ranger 
Johnson Challenger 
Johnson valiant 
Mosley CM-l 
National HR060 with 
9 coil sets and 
speaker, excellent 
National NC-300 
P&H 6*150 6 mtr. 

xmting converter 
P&H LA400C linear 
RME VHF-152A 
RME 84 receiver 
Swan SW-120 
Tecraft TR-20-50 


99 

179 

89 

299 

150 


395 

239 

189 

175 
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39 



Ask for our new equipment catalog #163 just out. 
Also our latest used gear bulletin, revised monthly. 

WATERTOWN, SOUTH DAKOTA 


to obtain push-to-talk operation, it is a simple 
matter to utilize this 6.3 volt source as the con¬ 
trol voltage. Figure 2 shows how this is ac¬ 
complished. A simple voltage doubler rectifier 
circuit is installed in the accessory unit and 
this voltage used to power the antenna change¬ 
over relav. This same supply mav be used to 
power an auxiliary 12 volt dc relay if this is 
required in the station control system. Figure 
2 shows the connections required for a typical 
push-to-talk installation. 



4 I2VDC TO OPTIONAL AUXILIARY RELAY 

5 6 3 VAC FROM' TRANSMITTER ACCESSORY SOCKET 

3 TO TRANSMITTER AND STATION GROUND. 

6 TO PUSH-TO-TALK SWITCH ANO OPTIONAL AUXIL¬ 
IARY RELAY WITH GROUND RETURN. 

NOTE: SEE TEXT FOR THERMOCOUPLE SHUNT INFORMATION 
FIGURE Z 

Cl -C2 500 mfd, 25 WVDC electrolytic 

CR1-CR2 . . I A, 50 V PIV silicon diode 
J1-J2-J3 SO-239 coaxial receptacle 

J4 ..... octal socket 

K55 ...... .original relay, wired as shown 

M50 ..... original meter 

TC50. original thermocouple 

As shown in the photographs, construction 
of the antenna change-over unit is straight¬ 
forward. The components are mounted in a 
Bud AC-1612-A sloping panel aluminum utility 
box which measures 4" x 6" x 4M". The an¬ 
tenna, transmitter and receiver SO-239 coaxial 
connectors and the thermocouple are mounted 
in a row across the top of the back cover. The 
antenna relay is mounted below the connectors 
and positioned to insure the shortest leads. Ex¬ 
ternal connections are made to the octal socket, 
J4. This connector is also used as a tie point 
to mount the various relay power supply com¬ 
ponents. Mounted on the front panel of the 
box are the meter and a surplus chart frame 
which is used to secure the meter calibration 
chart. The photographs show the construction 
details. Wiring to the thermocouple should be 
as short and direct as possible and the layout 
shown provides for this. Use solder lugs to 
make the connections to the thermocouple. 
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Use stranded, twisted pair to make the con¬ 
nection between the thermocouple and the 
meter. Figure 2 shows the proper connections 
to the relay. Do not reverse these connections 
or the relay will not operate. 

The rf side of the thermocouple may be 
shunted as shown in Figure 2 to increase the 
range of the rf ammeter. In the prototype, the 
range of the meter was exactly doubled by in¬ 
stalling a shunt made of a direct strap of #16 
copper wire connected directly between the 
thermocouple terminals. When installing such 
a shunt, keep the shunt as short and direct as 
possible. Regulate the range by the size of the 
conductor, not the length. Use soldering lugs 
to insure good contact to the thermocouple 
terminals. Calibrate the shunted thermocouple- 
meter combination by connecting the instru¬ 
ment in series with another rf ammeter of veri¬ 
fied calibration and connecting rf power. While 
the shunted thermocouple is frequency depend¬ 
ent, the error is not as serious as you might 
expect. The prototype meter, with the #16 
wire shunt across the thermocouple, was con¬ 
nected in a test circuit in series with a standard 
rf ammeter and readings taken at various fre¬ 
quencies. In each case, output was adjusted to 
obtain a reading of 0.8 (1 ampere rf) on the 
shunted meter and the actual current read from 
the standard meter. Results were as follows: 

BAND RF CURRENT 

10 M . 0.9 

15 M . 1.0 

20 M . 1.0 

40 M . 1.0 

80 M .. 1.2 

Components of the Command Set Antenna 

Relay Units make a very satisfactory rf acces- 

« * # 

sorv unit for amateur use. Use of a single¬ 
package rf metering and antenna change-over 
unit is highly recommended as a simple means 
of clearing up some of the haywire around the 
shack and as an extremely useful station ac¬ 
cessory. . . . W4WKM 


FOREIGN SUBSCRIPTIONS 

The foreign subscription rate to 73 is $4.00 U. S. per 
year, however we will accept cash or checks in foreign 
funds at the following rates: 


Canada 

$3.75 

Germany 

16 DM 

Mexico 

$44 

Hong Kong 

$23 

Austria 

115 sh 

Italy 

2500 Lx 

Australia 

36/ 

Netherlands 

14.50 FI 

Belgium 

200 BF 

Norway 

29 NKr 

Denmark 

27.60 DKr 

Portugal 

1150 Es 

England 

28/6 

Spain 

200 Ptas 

Finland 

14.2 FM 

Sweden 

20.80 SKr 

France 

20 NF 

Switzerland 

17.50 SFr 


500 Watts PEP! 



Complete transmitter, including 
heavy duty power supply. 


TRI-X-500 

Features 

Upper and lower sidebands on all ranges + AM & CW 
Power output control 75-500 watts 
Automatic level control (A. L. C.) 

Meter for monitoring plate current and transmitter 
output 

Rugged heavy duty cast aluminum chassis 

Modern styling and extra compact for table top use 

Heavy duty full time blower 

Smooth tuning 100-1 VFO tuning 

500 watts PEP to 4X150 

400 watts CW 

300 watts AM 

Carrier suppression more than 50 db 
Unwanted sideband suppression more than 45 db 
Spurious frequencies down more than 45 db 
All Crystals included 

VFO Stability: 50 cps. after one-half hour warmup 
Pi network output. 45-100 Ohms 
Voice control 
Anti-trip circuitry 

Frequency Ranges: 3.5-4.0 me, 7.0-7,5 nic, 
14.0-14.5 me, 21.0-21.5 me, 28.0-28.5 me, 
28.5-29.0 me, 29.0-29.5 me. 

For more information write to: 

TRI-STATE Electronics, Inc. 

2734 Lee Hwy, Falls Church, Va. 

Distributed in the New York area by 

Two-Way Rodio Communications 
232-236 Hylan Blvd. 

Staten Island 5 , N. Y. 
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Here at last is a tow cost free standing tower 
with ail the quality of design and construc¬ 
tion that the biggest most expensive TRI-EX 
TOWERS are famous for. This crank-up tower 
is free standing — no guying is required — 
even tn hurricane winds with extremely targe 
antenna loads topside? For convenience in 
antenna installation, either the TILT-OVER 
or GIN-POlE accessories illustrated ore 
available at moderate extra cost. Write 
today for complete data on these and other 
TRI-EX towers. There is a TRf-EX tower to 
ft! YOUR antenna requirements. 



HEIGHT 

PRICE 

(STANDARD 

FINISH) 

Extended: 

54' 

Collapsed: 
20'-1" 

$425.75 


NOTE THESE WIND LOAD CaPABIUVES 
(Based on a six foot mast above the tower, 
with the center of the antenna at the fop of 
the mast-, i.e. 60 feet above ground.) 


UNIFORM BUILDING CODE 
WIND PRESSURE 


20 lbs.,Aq. feet 


ANTENNA 
projected area 
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H-Ex TOWER CORPORATION 

127 EAST INYO STREET / TULARE, CALIFORNIA 


Book Reviews 


K1 APA 


Are you looking for a very complete text on 
test equipment? ELECTRONIC TEST IN- 
STRUMENT HANDBOOK (Howard Sams 
ETLI) examines the theory and practical use 
of about every conceivable testing device that 
the technician, engineer or radio amateur will 
use. Of special interest are chapters on audio 
test equipment, frequency and modulation 
measurements, capacitance, inductance and im¬ 
pedance tests. Soft-cover, 288 pages, $4.95 

Leonard Lane has just written a two volume 
set (Rider #310) entitled ELEMENTARY IN¬ 
DUSTRIAL ELECTRONICS. These books are 
aimed at the technician or technical 

school student who needs a working knowledge 
of how electronic equipment is used in modern 
industry. Sofe-eover, 2 voL set, 325 pages, 
$7.80 

HOW TO SOLVE PROBLEMS IN ELEC¬ 
TRICITY AND MAGNETISM by Henry Ja- 
cobowitz, samples and solves typical problems 
a student of the subject would encounter. This 
text (Rider #302) is an ideal addition to the 
library of the ham, technician or engineering 
student who wants to develop his ability to 
handle problems. Included are chapters on ac 
and dc circuits, electromagnetism, transistors, 
modulation, transmission lines, waveguides, 
cavity resonators and antennas. Soft-cover, 185 
pages, $3.50 

The Radio Society of Great Britain recentlv 
published a RADIO DATA REFERENCE 
BOOK. This text, compiled by G. R. Jessop 
G6JP, presents commonly used material in the 
form of curves, tables and charts. A wealth of 
information for the amateur! Hard-cover, 136 
pages, price 12/6. Available from R.S.G.B., 
Russell Street, London, England. 

RADIO TV-ELECTRONICS DICTIONARY 
(Rider #307) contains in 190 pages just about 
every term that one could encounter in the field 
of electronics. In addition to the clear and 
concise definitions this text contains a section 
on abbreviations and symbols. Soft-cover, $3.50 

SINGLE-SIDEBAND COMMUNICA¬ 
TIONS HANDBOOK, a Howard Sams text by 
Harry Hooton, is an excellent book for anyone 
who wants to have a good grasp of SSB. It 
contains in one up-to-date volume material on 
the design, construction and operation of mod¬ 
em SSB equipment. In addition, this text ex¬ 
amines some of the currently available com¬ 
mercial SSB gear. Hard-cover, 286 pages, $6.95 

Howard Sams has just released a book, writ¬ 
ten by Edward Noll, entitled MODERN COM- 
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Clarendon Hills, Illinois 


The Function of the 
Loading Coil 

in mobile antennas 
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With the increasing number of mobile sta¬ 
tions, the use of inductively loaded antennas is 
becoming more and more common. The large 
variety qf commercial loading coils on the 
market makes it easy to put a mobile station 
on the air and even home-built coils can be 
adjusted and used without knowledge of how 
they operate in the antenna circuit. It is the 
purpose of this article to point out what role 
the coil plays. 

The principles set forth in this article are 
applicable to any inductively loaded antenna 
system, although the emphasis here is on the 
mobile station. For the purpose of this article, 
the effects of the ground on which the auto¬ 
mobile is standing or moving are neglected, 
even though they may become appreciable at 
the lower frequencies. 

Consider the antenna shown in Fig. I. 

Radio frequency current applied at the 
terminals encounters resistance and inductance 
in the antenna (as any alternating current 
does in a wire). It also flows through the capac¬ 
ity between the antenna and the car body. 
Therefore, to the current flowing into the in¬ 
put terminals, the antenna appears as shown in 
Fig. 2, where there are an infinite number of 
resistors, capacitors, and inductors distributed 
along the antenna. 

To aid in the analysis of Fig. 2, the circuit 
may be approximated by lumping the resist¬ 
ances, capacitances, and inductances into three 
units, as shown in Fig. 3. This is recognizable 
as a series circuit, and it is important to realize 
that, when properly adjusted, the operation of 
the antenna is similar to that of a series res¬ 
onant circuit. For this reason, it is necessary to 
understand some of the principles of this type 
of circuit. 
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MUNICATIONS SYSTEMS (MCN-1). This 
volume is the first in a series and contains 
theory as well as practical experimental proj¬ 
ects. Included are chapters on oscillators, am¬ 
plifiers, multipliers, antennas, transmission lines 
and other phases of communications systems. 
Soft-cover, 258 pages, $4.95 

TROUBLESHOOTING AMATEUR RADIO 
EQUIPMENT (Howard Sams AMP-1) is an¬ 
other fine book by Howard Pyle. This is just 
the thing to have for field day or contests when 
some piece of gear quits. In addition to ex¬ 
amining receiver, transmitter and antenna 
troubles it has a chapter on preventive main¬ 
tenance. Soft-cover, 128 pages, $2.50 

Want to be thoroughly versed in rf inter¬ 
ference and its prevention? Read RF INTER¬ 
FERENCE AND CONTROL HANDBOOK 
(Howard Sams RIC-1) by Barron Kemp. This 
text is a thorough study of the theory, measure¬ 
ment and methods of suppressing rf inter¬ 
ference. Chapters include suppression in ro¬ 
tating machinery, ignition systems, teletype 
equipment and other equipment. Hard-cover, 
224 pages, $6.95 

AMATEUR RADIO ANTENNA HAND¬ 
BOOK (Howard Sams AMA-1) by Harry Hoo- 
ton is a comprehensive coverage of the theory 
and construction of amateur antennas and 
towers. It includes information on all of the 
types of antennas that the average amateur 
might consider erecting, plus chapters on 
propagation, transmission lines, impedance 
matching and antenna coupling systems. Soft- 
cover, 160 pages, $2.95 


Letter 

Wayne O.B, (Should be S.O.B.) 

I have a photostat copy of your recent letter to a 
mutual friend inquiring as to my assistance in a specific 
program. This particular letter also outlined your desire 
to inform the individual all about my personal life since 
you were fully aware of my activities. Bully for you. 

Your letter also revealed that I had stated to your 
attorney that you were a “gutter snipe” and that I 
threatened to assist in the cutting down of advertising in 
your imitation of a magazine. I do want to confirm that 
I did state you were a gutter snipe and in fact my limited 
vocabulary does not include any better description of one 
Wayne Green. I do not have to hear about you and your 
comments and nor do I have to read your writings. In 
fact, I can smell you all the way down in New York. 

As to a cut down of advertising, need I say more? You 
already have felt the effects and I contemplate being fully 
successful in some day picking up your ridiculous publica¬ 
tion only of course to find empty pages. 

I guess that each fraternity has its* clown as in ham 
radio, you take the crown for being the clown. Perhaps 
someday you will grow up. 

I hear rumors that you will finally become a WA1 or 
WBl. I presume the Call Letters could very well be 
WB1CHC. It could not happen to a nicer guy, I hope. 

From your friend, of course, 
you moronic slob. 

Maxwell Meyers W2BIB 
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6 & 2 Meter 
Model No A 62 
Amateur Net A-62 $33 00 
Stacking Kit AS 62 $2 19 







Patents allowed 
and pending 


The Only Single Feed Line 

6 and 2 METER 

COMBINATION YAGI ANTENNA 


another first from 


Finco 


® 


ON 2 METERS 

18 Elements 
1 — Folded Dipole Plus 
Special Phasing Stub 
1 — 3 Element Col inear Reflector 
4 — 3 Element Col inear Directors 


ON 6 METERS 

Full 4 Elements 
t — Folded Dipole 

1 — Reflector 

2 — Directors 


See your FINCO Distributor 

or write for Catalog 20-226 

THE FINNEY COMPANY 

Dept. 20 Bedford. Ohio 



TRANSISTORIZED 

IGNITION SYSTEM 

for Cars - Trucks & Boats 


□ Boosts Engine Performance 

□ Reduces Fuel Consumption 

□ Increases Spark Plug Life 

□ Eliminates Engine Tune-ups 

□ Ends Bluing of Points 

□ Easily Converts to Conventional System 

□ More Efficient 2 Transistor Circuit 

□ Simple to Install & Service 

□ Fully Guaranteed 


6-12V Neg Gnd. Only 


$3995 net 


DISTRIBUTOR IN0UIRIES INVITED 

ALCO ELECTRONIC PRODUCTS INC. 

LAWRENCE 3, MASS. 
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In Fig. 4, assume that R is the load to which 
it is desired to supply power from the constant 
ac voltage source e. From the relationship 
P = i 2 R it is seen that, for a fixed value of R, 
the larger i becomes the more power is sup¬ 
plied to R. The value of i is given by i = 

R + i(x L -Xc) 

e where X L is the reactance of 

the coil and X c is the reactance of the 
capacitor. Since R and e were stated to be 
fixed values, i can be increased only by making 
the value of (X L — X c ) approach zero. X L = 
27 rfL, where f is the frequency of the applied 
a.e. voltage and L is the inductance of the 
coil. X c = 1 where f, again, is the fre- 

~2^fC~ 

quency and C is the capacity of the capaci¬ 
tor. An examination of the formula for i 
shows that when X L = X c , the value (X r — 
X c ) = 0, and i is at its maximum. The greater 
the difference between X L and X c , the smaller 
i becomes. 

Now, let us return to the mobile antenna in 
Fig. 1. The inductace of the antenna rod is 
L in Fig. 3 and 4. The capacity to the car body 
is C, and R is the combined radiation re¬ 
sistance and loss resistances in the antenna rod 
and the car body. 0 

Suppose first that it is desired to operate 
the antenna at a frequency of 29 me. From the 
discussion of series resonant circuits, we know 
that the current in the antenna should be as 
great as possible. Also, from a mechanical 
standpoint, we prefer to have the antenna as 
short as possible. With these two things in 
mind, suppose we try an antenna length of one 
foot. This is good mechanically, but we would 
find that the current in the antenna would be 
very small. The reason would be apparent if 
we could measure the inductive and capacitive 
reactances of the antenna. The inductive re¬ 
actance would be small, and the capacitive 
reactance would be large. This is because the 
antenna is too short for the frequency involved. 

It was pointed out in the discussion of series 
resonant circuits that for maximum current, 
the reactances must be equal. Therefore it be¬ 
comes necessary to increase the inductive re¬ 
actance or decrease the capacitive reactance, 
or both. It is quite easy to do both, simply by 
increasing the length of the antenna. The in¬ 
ductive reactance increases because of the in¬ 
crease in inductance. This is apparent from 
the formula X L = 2?rfL. This is similar to in¬ 
creasing the number of turns on a coil. Also, 

* For good efficiency it is important that the radiation 
resistance he large as compared to the loss resistances. 
For a discussion of this point see the references given at 
the end of this article. 



TRANSCEIVER 
HIT PARADE! 


These are the 
leaders. There is 
one here to fit 
your needs and 
also your pock* 
et book. 

COLLINS 

KWM-2 $1150 

5I6-F2 « supply 
$115 

35I-D2 mnt§ 
rack $128 

MP'I dc supply 
$198 


DRAKE 


TR-3 


$495 


AC-3 as supply 
$79.95 

DC-3 de supply 

$129.95 

Speaker $19.95 


HALLI- 
CRAFTERS 

SR-150 $650 

P-150 ae 
supply $99.50 

P-150 de 
supply 

$109.50 

MR-150 mnt| 
rack $39.95 


NATIONAL 

NCX-3 $369 

NCX-A ac 
supply $110 

NCX-D dc 
supply 

$119,50 


SBE 

SB-S3 $389.50 

ac supply built 
In 

dc supply 

$59.50 

mntf raek 

$12.50 


SWAN 

SW-240 $320 


SW-II7 
ac suppty 


SW-12 , 

de supply 

$115 


Write today for our special “Transceiver Packet” contain¬ 
ing full data on these leading brands, our new equipment 
catalog #163, just out, and our latest used gear bulletin, 
revised monthly. 


BOX 

37A 


PHONE 

886 

5749 


WATERTOWN, SOUTH DAKOTA 


JUNE 1963 


53 











the increase in length increases the capacity 
between the antenna and the car body, and 
from the formula X c = 1 we see that the 

^rfC 

result would be a decrease in X c . This is 
similar to meshing the plates of a variable 

capacitor. 

If we continued to lengthen the antenna we 
would find that at a length of about eight feet 
the reactances would be equal and the antenna 
current would be maximum. At this point we 
say the antenna is resonant. 

In the foregoing example of an eight foot 
antenna for 29 me, the length is quite feasible 
mechanically, and resonance was obtained 
without the use of a loading coil. However, let 
us now see what happens when we try to 
operate at a lower frequency, say 3.9 me. If 
the eight foot antenna, resonant at 29 me, were 
operated at 3.9 me, much the same condition 
would exist as when we tried a one foot an¬ 
tenna at 29 me; that is, the antenna current 
would be low, because the capacitive reactance 
would be high as compared to the inductive 
reactance. Therefore, we must again increase 
the length of the antenna if we wish it to be 
resonant at 3.9 me. As the length is increased 
from eight feet, the inductive reactance in¬ 
creases and the capacitive reactance decreases, 
until at a length of about sixty-four feet they 
are equal, and the antenna current is again 
maximum. The antenna is now resonant, but 
an antenna sixty-four feet high mounted on 
an automobile is quite impractical mechanical¬ 
ly, to say the least. The problem, therefore, is 
to make the eight foot antenna resonant at 3.9 
me without increasing its length. 

In order to find a way to do this, let us first 
remember that by lengthening the antenna 


from eight to sixty-four feet we were trying 
to make the reactances equal. Now the capac¬ 
itive reactance of the eight foot antenna can¬ 
not be decreased without increasing its length 
or in some other way increasing the capacity 
between the antenna and the car body. How¬ 
ever, the inductive reactance can be increased 
so that it is equal to the existing capacitive 
reactance. This is done by inserting a coil in 
series with the antenna rod and adjusting its 
inductance so that the antenna is resonant. As 
stated earlier, resonance occurs when the re¬ 
actances are equal, and this point can be in¬ 
dicated by a minimium reading of a Standing 
Wave Ratio Bridge connected at the input 
terminals of the antenna. 

This is the "loading coil” which is so familiar 
in mobile installations. It is called a loading coil 
because it “loads” the antenna circuit with in¬ 
ductive reactance. This is necessary to balance 
out the capacitive reactance produced as a re¬ 
sult of the antenna being shorter than the 
length required for resonance at the frequency 
of operation. 

This is not the end of the mobile antenna 
story. We have only seen why a loading coil 
is used. There are many considerations neces¬ 
sary in the installation of an efficient mobile 
antenna system, such as the placement of the 
coil (bottom, center, top, or continuous load¬ 
ing), size of wire on the coil, and matching the 
antenna feedpoint impedance to that of the 
transmission line. It is not the purpose of this 
article to cover these items because they are 
discussed in detail in the ARRL Mobile Marumi 
and Antenna Book . These publications are 
recommended to the reader who is interested 
in further information. 

. , . W9GCQ 


John Nelson 


Propagation Charts 

VHF Note: 

Sporadic E is predicted for June 10-11-12, 15-16, and IS- 19. 
The 12th will probably be the strongest. 


PROPAGATION FORECAST 

7 8 9 10 II 12 13 14 15 16 17 18 19 2 0 21 2 2 23 2 4 25 2 6 27 28 2 9 30 
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More Selectivity 
for the Two er 


It is a well known fact that a superrengen 
receiver is sensitive. However, it is also ex¬ 
tremely broad. Four or five signals will cover 
the entire two meter band. 

A receiver of this type can be made selec¬ 
tive. In fact, the selectivity can be made almost 
equal to that of a superhet and with far less 
tubes. 

Approximately thirteen years ago, experi¬ 
ments were made with a coaxial tank input 
circuit having a bandwidth sharp enough to re¬ 
ceive two signals only 30 kc apart in the two 
meter band. The 6AK5 was the only tube 
found to work in this circuit. 

An adaptation of this circuit was tried on 
the Heath Kit Two’er, just recently, and with 
excellent results. Two strong signals, less than 
100 kc apart were copied without interference. 
Ever since the introduction of the Nuvistor 
Tetrode, I have been anxious to try it in this 
circuit. This tube has twice the gain-bandwidth 
of a 6AK5. 

In order to modify the Two er, remove L6 
and enlarge the hole to accommodate the Nu¬ 
vistor socket. Then, drill a small hole between 
RFC-5 and this hole. A plate lead should be 
brought through to the RFC-5. Next, change 
the 68K resistor (R12) to 100K and connect 
to the B plus side of the regen control. Next, 
bring a lead from the tie point that held the 
68K resistor to pin 2 of the Nuvistor socket. 

A .001 mfd mica capacitor is also connected 
to pin 2 and the other side grounded. The 


7587 RFC-3 



Dauph K6JCN 

RFC-3 is removed from pins 3 and 4 of V3B 
and connected to pin 8 of the Nuvistor socket. 
Pins 3 and 4 of V3B are now grounded. 

Next, a lead from pin 5 of V3B is connected 
to pin 10 of the Nuvistor socket. Pin 12 is 
grounded. Remove R10 and C26. Remove lead 
from pin 1 of V3B. Pins 1 and 2 of V3B now 
have no connections. 

A piece of #12 bus wire 4&" long is formed 
into a hairpin loop and soldered to the stator 
prong furthest from the chassis. The other end 
is soldered to the rotor connector. A 5 mmfd 
capacitor is connected from pin 6 of Y3A to 
the loop about 1" up from the rotor. If it is too 
far up, it will stop oscillation. Just short of this 
point is best. 

The grid capacitor is connected from pin 4 
of the Nuvistor socket to the loop. Depending 
on the amount of selectivity desired, the grid 
resistor will vary from 2.2 Meg to 7.4 Meg. 
The lower the value, the broader the band¬ 
width. 

While 7.4 meg. gives the sharpest band¬ 
width, it also reduces the audio. This is char¬ 
acteristic of superregens. A good compromise 
would be 4.7 Meg. 

The selectivity was increased by a factor of 
5 and almost equals the selectivity of the Gon- 
set #2. The sensitivity was measured at 
micro volts. . . . K6JCN 


Parts Kit Available 

Full info on 73 Parts Kits on page 123. This 
unit catalogs at $6.89. Order K6JCN Kit for 
only $6.50. 


Letters 

Dear Wayne: 

Although I am not in the habit of writing letters to an 
editor, I just couldn’t resist this one after reading your 
editorial in the April Fool issue. The description of your 
subscription trials and tribulations was too close to home. 
We’ve gone through exactly the same miserable situation 
ourselves and know only too well what it is like to be on 
the receiving end of an irate subscriber’s invective. 

What really hurts, of course, is that by his lights he is 
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perfectly justified in complaining, for, regardless of what¬ 
ever else, he has paid his money and he hasn’t received his 
magazines. It is neither an excuse nor a justification to 
say the mess is the fault of the outside service house -— 
even though it’s true. And that’s exactly why the situa¬ 
tion is so infernally frustrating to everybody. 

Before ending this letter, I would like to say that I 
enjoy 73 because it is a maverick, just like you are, and 
being your personal creation it is a reflection of your per¬ 
sonality by extension. Perhaps I feel this way because of 
a tinge of envy. The magazine I edit is much more formal 
and restricted. Its audience, I’m afraid, would never see 
the humor in such things as the last line in your indicia. 

Morton Waters W2JDL 


CW Abbreviations 

I goofed! Or more about the Phillips code, and stuff. 

The magazine Telegraph and Telephone Age, the former 

publishers of the Phillips code book, has gone out of 
business. The code book is, however, available from Radio 
Bookshop, Peterborough, N. H. The price direct from 
them is $2.75 postpaid. 

It is gratifying to note the interest in the Phillips code. 
It can be very useful. For example, how do you indicate 
a dollar sign in gw? Phillips code provides the answer 
“sx " *'Lx” is pounds Sterling, and a simple hyphen is 
“lix" “gx” is “great excitement/' like when zjSzz calls 
cq on 20 meters on a Sunday afternoon. Think of the 
effort saved when you just say “utc" for “under the cir¬ 
cumstances," “itc" for “in this connection," or “ixu" for 
“it is understood.” “qpt" is code for “on the part of the." 
You needn't know how to spell “conscientiously." Just use 
the Phillips code “kny" and let the receiving operator 
figure out how to spell it l 

The Phillips code provides a uniformity not now evident 
in the jumble of abbreviations used on cw. With Phillips 
it is possible, “ixp", to get a 33 1/3% increase in cw speed. 
That means we could get 1/3 more cw boys on the air 
without increasing the qrm 1 No? A worthwhile accom¬ 
plishment. 

Perhaps Wayne Green will offer a “ ccc" certificate for 
a “code chewers club" award. It could start with all 
former press operators as charter members with the usual 
buck for handling and administration thereof. 

Harold Carlson K7MSL 


Dear Wayne; 

No self-respecting ham should be without one of the 
Hewlett-Packard 5100 A/5110A Frequency Synthesizers. 
Just imagine —— no more xtals, no YFO’s, Just press a few 
buttons and choose your frequency —■ in 0.01 cps steps. 

I.Jp to 50 me VHF-men could use two or three . . . and 

go up to 100 or 150 me. 

How about a 73 test report? Do you think the freq. 
stability of the unit would permit it to become popular 
with the novices? 

Keep up the good work ! 

Ulo Vilms Ex-ES6E 
11325 Stagg St. 

Sun Valley, Calif. 





TIME TO GO MOBILE 

WITH WIDE CHOICE OF 
EXCELLENT 

NEW TRANSCEIVERS 




GOOD MOBILES GO 



MOBILE ANTENNA 
10-15-20-40-75- METERS 


MO 2 MAST 


MO 1 MAST 


RM-75 


RM-40 


RM 20 


RM 15 






RM 10 


Buy only the mast and 
resonators for the hands 
vou operate. NO NEED 
FOR MATCHING DE¬ 
VICES, NO FEED LINE 
LENGTH PROBLEMS. 


Use any length of 52 ohm 
cable. New, efficient con¬ 
cept of center loading. 
Each resonator has a coil 
specially designed for 
maximum radiation for a 
particular band. Center 
frequency tuning is by an 
adjustable stainless rod in 
the resonator. The fol cl¬ 
over aluminum mast per¬ 
mits instant interchange 
of resonators. Mast folds 
over for garage storage. 
Mast has 3/8-24 base stud 
to fit standard mobile 
mounts, but will perform 
better with New - Tronic 
mounts. Power rating is 75 
watts dc input A.M. - 250 
watts PEP input for SSB. 



Mast and rasonator 
in moblllng position 



Mast and rasonator 
foldad ovar 


RESONATOR WILL WORK PROPERLY ONLY IF USED 
WITH MO-1 OR MO-2 MASTS. ANTENNA ASSEMBLY 
CONSISTS OF 1 MAST and 1 RESONATOR. 


MODEL 

DESCRIPTION 

TOT. HGT. of ASSY. 

NET 

M0 1 

54’' mast folds at 




15" fr. base 

Rear deck or fender 

$ 7.95 

M0 2 

54" mast folds at 




27" fr. base 

Bumper 

7.95 

RM-10 

10 meter resonator 

80" max. - 75" min. 

5.95 

RM-15 

15 meter resonator 

81" max. - 76" min. 

6.95 

RM-20 

20 meter resonator 

83" max. - 78" min. 

7,95 

RM-40 

40 meter resonator 

92" max. - 87" min. 

9.95 

RM-75 

75 meter resonator 

97" max. - 91" min. 

11.95 


ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY 


Ask your distributor to show you these and 
other fine NEW-TRONICS products. Write for 
literature on the complete NEW-TRONICS line. 

NEW-TRONICS CO RP. 

34SS Vega Avenue Cleveland 13 t Ohio 


JUNE 1963 
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ART-26 Front view before the addition of 
1 I pin octal power plug. 


Amateur 

■MU I • • 

I elevision 
with the 

ART-26 


Jim Kennedy K6MI0 
Chuck Colby WA6BSL 


The ART-26 is, in the rough, a small mili¬ 
tary video transmitter. The rf portion of this 
transmitter uses a 3C22 lighthouse triode as a 
self-excited oscillator-final in a coaxial cavity 
circuit. This cavity is a ruggedly constructed 
assembly which contains tunable coaxial lines 

FI6. IA FIG. IB 


PLATE 

CAVITY 



a) Simplified circuit of the ART-26 series 
type plate video modulator 

b) Series plate video modulator with modu¬ 
lated stage shown as resistor equal to plate 
impedance of that stage. 


which tune the plate and cathode circuits 
separately. These are connected to a gear drive 
and counter system that makes it possible to 
tune the plate and cathode line together or the 
cathode line alone by merely pulling out on 
the tuning knob. Two counters on the plate 
and cathode gear drives have over 2000 digits 
over the tuning range of 300-600 me. This 
represents an average of 6.7 digits per mega¬ 
cycle. There is also a tuning knob lock. 

Electrically the oscillator cavity assembly 
represents two concertrically arranged one 
quarter wave length coaxial lines. In this type 
of oscillator the plate cavity primarily deter¬ 
mines the frequency and the cathode cavity 
is then tuned for maximum output. The sta¬ 
bility of this oscillator is very good considering 
the band widths involved. The resetability pre¬ 
cision is also very good. 

The Modulator 

The modulator is a bit unusual for the power 
of the transmitter and is deserving of comment. 
When attempting to modulate a TV transmitter 
whose input is much greater than the dual 
6AF4 class, the type of modulation employed 
is, generally, some type of grid modulation. 
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L shaped metal tube in upper left quarter of 
photo contains oscillator grid lead, circled 
is the added by-pass capacitor. 


This system has the advantage of requiring 
relatively small tubes to modulate rather high 
powered stages. There is, however, one serious 
disadvantage and that is the low transmitter 
efficiency inherently brought on by grid modu¬ 
lation. 

The ART-26, however, does not employ grid 
modulation. It employs a series type plate 
modulator which operates very effectively and 
enables the transmitter to operate at full 
efficiency; at least twice that of the same trans¬ 
mitter employing grid modulation. 

Fig. la shows a simplified diagram of this 
type of modulator. The oscillator circuit is 
shown in its lumped constant equivalent. As 
can be seen in the diagram the oscillator final 
is actually in series with the modulator tube. 
Any current that the final draws must flow 
through the modulator tube and conversely any 
current drawn by the modulator tube must 


flow through the final. Now, if a video voltage 
is applied to the grid of the modulator, it will 
not only control the modulator current but 
it will necessarily also control the final cur¬ 
rent as they are one and the same. 

It will be noted in Fig. lb that the voltage 
E across the plate impedance R of the modu¬ 
lated stage varies in direct proportion to the 
modulator plate current I; or E=IR. It will 
also be noted that the modulator plate current 
I is directly proportional to the video voltage 
at the grid of the modulator. Therefore, as E 
and I are directly proportional to each other 
and to the video driving voltage, the power 
consumed by the resistor R is equal to (E X I) 
and is directly proportional to the square of the 
video driving voltage. This is the necessary 
condition for linear amplitude modulation and, 
as has been proven, this condition is met. Of 
course, in practice not all the power is turned 
into heat as it would be in a resistor. Happily 
some of this power is delivered to the antenna 
and makes this whole project worth while. 

It should be noted that when this type of 
modulation is used the average plate to cathode 
voltage of the final is about one half of the 
applied B+. It is this voltage that is used 
when computing the input power of the trans¬ 
mitter. When an 800 v B+ is used it will be 
found that a dc voltmeter connected between 
the plate of the 3C22 and the plate of the 
829-B modulator (same as 3C22 cathode, see 
Fig. la) will read about 500 volts. This volt¬ 
age times plate current represents the average 
input of the transmitter. 

The Conversion 

The conversion is simple. The original power 
supply was designed for 800 cps operation, so 
it is useless to the amateur. The transmitter 
requires 800 vdc at 100 ma, 400 vdc 100 ma, 
24 vdc at 1.5 amps and 120 vac. A power sup¬ 
ply must be constructed to meet these require- 



SHIELDED SUBMINIATURE ADJUSTABLE R.F. COILS 


Approx. Dim.: 

y»" * vr * High 


Printed Circuit 
Mounting 


MILLER 
PART No. 

L RANGE 

Q 

NOM. 

10 pf 

25 pf 

50 pf 

100 pf 

200 pf 

500 pf 




50 

30 Me. 

21 Me. 

14 Me. 

10 Me. 





KEBBEDS 

52 

21 Me. 

14 Me. 

10 Me. 

7 Me. 

5 Me. 



9052 

7.0 - 14.0 uh 

60 

14 Me. 

10 Me. 

7 Me. 

5 Me. 




9053 

14.0 - 28.0 uh 

65 

10 Me. 

7 Me. 

5 Me. 

3.5 Me. 

2.5 Me. 



9054 

28.0 • 60.0 uh 

60 

7 Me. 

5 Me. 

3.5 Me. 

2.5 Me. 

1.9 Me. 

1.0 Me. 


9055 

60.0 -120.0 uh 

70 

5 Me. 

3.5 Me. 

2.5 Me. 

1.9 Me. 

1.0 Me. 


455 kc. 

9056 

120.0 -280.0 uh 

70 

3.5 Me. 

2.5 Me. 

1.9 Me. 

1.0 Me. 


455 kc. 


9057 

280.0 -650.0 uh 

70 

2.5 Me. 

1.9 Me. 

1.0 Me. 


455 kc. 


260 kc. 

9058 

.65- 1.3 Mh 

60 

1.9 Me. 





260 kc. 


9059 

1.30- 3.0 Mh 

55 





260 kc. 


100 kc. 


3.00- 10.0 Mh 

40 

caoaeitanre value to 



100 kc. 


9061 

8.00- 20.0 Mh 

40 

. rxac/An t- frPniinnrM 


100 kc. 


50 kc. 

9062 

15.0 - 40.0 Mh 

40 

at 




50 kc. 




45 





50 kc. 




J» W. MILLER COMPANY • 5917 South Main Street # Los Angeles 3. California 
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ments. The only modifications which must be 
made to the transmitter are the following: 

There is a 800 cps filament transformer lo¬ 
cated in front of the cavity assembly on that 
subchassis. This transformer supplied 5 vac at 
2 amps for the 5V4, 6 vac at 2 amps, for the 
3C22 and 6 vac at 8 amps for the modulator 
assembly. This transformer must, of course, be 
removed for 60 cps operation. In the space 
occupied by this transformer, filament trans¬ 
formers supplying 6 vac at 2 amps and 6 vac 
at 4 amps should be placed. The space avail¬ 
able will easily accommodate two transformers. 

To remove the transformer, turn the trans¬ 
mitter over and vou will find a removable 

* 

bottom cover on the rf subassembly. Twist the 
two screws and lift off the plate. You should 
find that the leads connected to the transformer 
pins are numbered, as are most of the other 
cables. The same numbering system seems to 
have been used in most units, so the numbers 
given here will probably apply, but look the 
situation over first to be sure. Unsolder the 
leads and remove the old transformer. 

Mount the two new transformers in place 
of the old one and connect the 120 vac pri- 
marys of each to leads Nos. 18, 19 and 21, 4. 
18 and 19 should be connected together and 
21 and 4 should likewise be connected to¬ 
gether. Each of these junctions represents one 
leg of the 120 vac. 

Connect one leg of the 6 vac at 4 amps to 
the chassis and the other leg to leads Nos. 20 
and 26. 

The 6 vac at 2 amps is connected to leads 
Nos. 13 and 15. These supply the 3C22. It is 
absolutely essential that the 6 vac supply for 
the 3C22 not be grounded and must be com¬ 
pletely independent, that is, there must be no 
other tubes on the 6 volt side of the circuit. 
No attempt should be made to supply the 
3C22 from any source common to other tubes 
because the cathode of the 3C22 is about 600 
vdc hot to ground and such a connection 
would either destroy the 3C22 or the other 
tubes on the 6 volt circuit. This 6 volt trans¬ 
former should have at least 800 vdc insulation. 

You will find that all the old transformer 
leads are now accounted for except two short, 
heavily insulated leads which go directly to the 
5V4 socket nearby. This tube has been elimi¬ 
nated for reasons explained later. Remove the 
lead that goes to pin 8. Bend the lead that goes 
to pin 2 back and connect it to pin 6. Be sure 
that pin 2 is the pin that also has a lead going 
to the coil on the top of the chassis next to the 
tube socket. If it is not, then pin 8 is, and pin 
8 should be connected to pin 6 instead. 



• One Inch Elements for Low Q 
and Wider Frequency Range 

• 12 Foot Boom for Wide Spacing 

• Diapole Driven Element, 52 
Ohm Feed 

• Forward DB Gain 9.2 
Front-To-Back 28 DB 

• All Tempered Aluminum—Driven 
Element Assembled. 

Shpg. wt. 20 lbs. 



• Gamma Match for 52 Ohm Feed 

• Resonate Frequency 50.4 Meg. 

• Forward Gain 11.2 DB 
Front-To-Back Ratio 25 DB 

• Boom Length: 15 Ft., 

1 Va Inch Dia. 

• 1" Dia. Elements for Low “Q M f 
Wide Range 

• Tempered Preassembled Alu¬ 
minum Elements, Easy Installa¬ 
tion. Shpg. wt. 20 lbs. 


MONEY BACK GUARANTEE 


-SEND CASH OR MONEY ORDER TO:— -- 


SUPER “Q” PRODUCTS 

3363 Verner, Kent, Ohio 

□ 10 Meter Beam @ $29.95 Shpd. Exp. Collect Only 

□ 6 Meter Beam @ $27.95 Ohio Res. Add 3% Tax 


NAME_ 

ADDRESS______ 

CITY_ ZONE_ STATE 
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Two transformers on the bottom are in par¬ 
allel to supply 6 vac @ 4 amps, "piggy 
back" transformer supplies filament power 
for 3C22. Circled is the meter series resistor 
and the resistor added to correct its value for 
the new meter. 

There is a time delay relay (6-NO 110) 
socket located near the filament transformer. 
This relay was an “idiot proofing” device which 
operated a 24 vdc relay located under the bot¬ 
tom cover of the oscillator assembly and made 
it impossible to apply voltage to the plate of 
the 3C22 for 110 seconds after the filaments 
had been turned on. You may keep this fea¬ 
ture if you wish, but, if for no other reason 
but the cost of the relay, I suggest that the 
system be eliminated. Most of us are accus¬ 
tomed to letting the filaments warm up before 
trying to turn on the carrier. 

Toward the rear of the underside of the 
unit you will find the 24 vdc relay mentioned. 
Remove lead No. 4 from the switching contact 
and solder it to lead No. 3 on the normally 
open contact. In the middle of the bottom near 
this relay you will find a small terminal board. 
On one of the terminals you will find a lead 
No. 5; remove it and tape it up. You have now 
eliminated and disabled the relay. 

The large ten pin plug on the front panel is 
difficult to replace cheaply and it is therefore 
advisable to eliminate it this way. Remove the 
modulator subchassis (screws on the bottom). 
This allows easy access to the four pin plug 
marked POWER. The leads should be unsol¬ 
dered from the POWER plug and the plug 
removed. In its place an eleven pin octal male 
plug should he placed. This will now become 
the plug to supply all the voltages. The leads 
on the large ten pin plug on the front panel 
should he carefully removed one by one and 
new wires about six inches long spliced to 
those that will he used. You will find that it is 
not necessary to remove all these leads as some 
are not used. These wires are run along the 
cable harness to the newly installed power 
plug. Leads Nos. 12, 18, 9, 10 and 7 should 


be spliced (these wires were removed from 
pins Nos. A, G, J, H, and M, respectively). 
Lead No. 7 carries the 800 vdc and should he 
insulated accordingly. These leads are con¬ 
nected to pins 1, 2, 3, 4, and 5 respectively on 
the new plug. Leads No. 17 and 19 (removed 
from the old POWER plug) are connected to 
pins Nos. 6 and 7. Lead No. 23 (old POWER 
Plug) is connected to pin No. 8 and the ground 
lead (old POWER plug) is connected to pins 
9 and 10. 

We have also found that some additional 
by-passing of the oscillator grid will increase 
the output of the transmitter. This may not 
apply to all units but it will probably make a 
substantial difference in most. In one unit 
tested, it increased the output power by about 
four times. 

In the underside of the rf section there is a 
one terminal tie point which was held in place 
by one of the mounting bolts on the old fila¬ 
ment transformer. There is a lead attached to 
this tie point which runs through a small metal 
tube which acts as shielding. This tube runs 
through the chassis to the cavity and is the grid 
lead of the 3G22. At the tie point I mentioned 
add a 25 in in Id capacitor from the metal tube 
to the tie point. This should supply all the by¬ 
passing needed. Much higher values will seri¬ 
ously effect the video. 


FIG 2 



Suggested power supply. Numbers on leads 
refer to pins on the power plug. Tube loca¬ 
tion chart (top view). 
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Order the Fabulous 


National 

NCX-3 

From Henry! 


Best Terms and Trades and our 
Famous PERSONAL SERVICE 

NCX-3 $369-00 NCX-A $110 00 NCX-D 


$199.95 



11240 West Olympic Bivd. 

Los Angeles 64 
Ph. (213) BR 2-0861, GR 7-6701 


Horary 



Butler 1, Missouri 


ORchord 9 3127 


931 N. Euclid Ave., 
Anaheim, Calif, 
PR 2-9200 




This completes the transmitter modification. 

The transmitter lias a separate sync modu¬ 
lator, This apparently was designed to accept 
the separate sync pulse provided by such 
cameras as the ATJ-ATK. However, it has been 
our experience with the several units we have 
tested that the sync output of this special 
modulator is actually inferior to the pulse ob¬ 
tained by merely coupling a little of the cam¬ 
era's svnc into the video through a small ca- 
pacitor in the camera. The resulting composite 
signal (video, blanking and sync) is fed into 
the plug on the front panel marked, VIDEO & 
SYNC. The SYNC only plug is not used. The 
tubes in the svnc modulator are merely left 
out. This reduces the filament drain, as well as 
pocket book drain. The sync tubes, two 
6AR6’s and a 8SN7 are shown in Fig. 3 merely 
for sake of completeness. The 5V4 is also a part 
of this system and is likewise not used and 
may be left out. 

The Power Supply 

Now it is necessary to construct a power 
supply to provide the 800 vdc at 100 ma, 400 
vdc at 100 ma and 24 vdc at 1.5 amps. Fig. 2 
shows a typical supply. T1 and T2 are TV set 
power transformers. These may often be ob¬ 


tained very cheaply from junked sets in junk 
yards and dumps. We have got them for as 
little as 50c. These transformers generally have 
ratings in the neighborhood of 400-0-400 at 
200 ma and will easily handle the job. T1 is 
used in a standard bridge circuit to obtain 800 
vdc. This plate supply is turned on by apply¬ 
ing ae to the primary. This is done by the III 
VOLTAGE ON switch in the transmitter. In 
the circuit shown the filaments of one of the 
rectifiers come on simultaneously with the high 
voltage. This will not hurt anything, but if 
you are feeling rich you can pick up another 



ART 26 Top view, note empty tube sockets 
to rear of modulator chassis. 
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WA6BSL preferred to put the unit in a sur¬ 
plus cabinet and remote the switches to the 
front panel. Extra switches are for changing 
cameras. 

filament transformer and all the filaments in the 
rectifiers will stay on. 

The 400 vdc supply is a conventional full 
wave supply. The 24 vdc supply is for the 
blower. 

It will be noticed that all the switching for 
power is handled remotely by the two switches 
on the transmitter. 

All the units we have encountered have had 
the front panel meter pirated. This meter may 
be replaced by any 0-1 ma meter but it may 
be necessary to alter the series value to suit 
the particular meter you use. This resistor is 
located on the end of one of the meter leads 
and may be a wirewound or two compositions 
in parallel. 

Tuning Up 

Now that you have your power supply and 
transmitter ready, plug in the tubes. When in¬ 
serting the 3C22 it will be noticed that the 
phenolic cover that bolts over the plate fins 

FI6.3 

3C22 



has a pointed screw and lock nut. Loosen the 
lock nut before you bolt this disc back in place. 

When the tube is in place and the disc 
bolted down, look through the large air hole 
in the cavity. Tighten the screw until you can 
see that the plate seal of the tube is snuggly 
pressed against the plate contact ring. Don't 
force it. When it is snuggly pressed tighten the 
lock nut. 

Next you need a pair of Lecher wires. 1 Plug 
a type N connector with a small loop on it into 
the ANTENNA plug. This is used to couple 
energy into the Lecher wires. Set the wires at 
33.8 cm if you wish to be on 445 me. Use the 
formula in ARRL Handbook to find the half 
wave length for other frequencies. 

Set the Plate and Cathode counters at about 
2420. Put the meter switch in the ANT. OUT¬ 
PUT position or put a small loop on a 3 volt 
lamp and put it close to the antenna loop. 



Picture as it appears at WA6B$L's QTH five 
miles away. Camera used is a sick ATJ. Pic¬ 
ture is a modified travel poster. 


Connect the power supply to the transmitter 
and turn on the POWER switch. Wait two 
minutes and turn on the HIGH VOLTAGE 
switch. The lamp should light up indicating 
output and the ANT. OUTPUT meter should 
give some indications. Now, couple in the 
Lecher wires to the antenna loop. Tune the 
Plate and Cathode simultaneously for maxi¬ 
mum indication on the indicator on the Lecher 
wires. This should put you on frequency. Now, 
pull out on TUNING knob and tune the cath¬ 
ode alone for maximum output and tighten the 
tuning lock. 

If you have a video monitor connect it to 
the MONITOR plug on the front panel. The 
video is obtained from a diode probe in the 
transmission line. 

Now plug in your camera or scanner to the 

1 See the Radio Amateur’s Handbook. 

(Turn to page 121) 
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Special 



As a youngster in New York, I spent a great 
deal of my Saturdays picking through the bar¬ 
gain counters of Cortlandt Street and Whole¬ 
sale Radio up on Sixth Avenue, carefully ap¬ 
portioning my week’s lunch money to net me 
the maximum number of parts. 

The amazing bargains of the 30s were 
nothing compared to the bonanza that hit us 
after The War. The ham who liked to tinker 
could almost go out of his mind while going 
through the fantastic surplus houses that 
sprang up. 

My barn here is not too mute testimony to 
the number of bargains that I have been ex¬ 
posed to. The collection is impressive and I 
regret not one 19c pot. My only sadness is 
that back in the first flush of surplus my almost 
non-existent budget while going to school made 
me miss a lot of beautiful gear. Sigh. 

One thing got my goat though. Maybe you 
noticed that there was very little Navy sur¬ 
plus around? Well, I did! And I thought I 
knew why. Let me set the scene for you. 

My habit of accumulating things to fit what¬ 
ever storage facilities are at hand was not dis¬ 
turbed by the War. When I reported aboard 
the U.S.S. Drum in 1943 at Pearl Harbor I 
was assigned a small locker for clothes and 
personal use. It was about 18" x 12" x 12". 
A year and a half later I had taken over most 
of the storage space on the submarine and 
when I finally was transferred to a teaching 
job back at the Submarine School in New 
London they were incredulous as I shipped 
home fourteen seabags and twelve large spare 
parts boxes of stuff. To the best of my know!- 



Surplus 

Catalog 

edge I was the only ET in the Navy who had 
a radar repeater mounted in his sack so he 
could keep track of what was going on while 
off duty. Built it myself. 

While teaching radio at New London I was 
greatly distraught to find that they were busy 
destroying millions of dollars worth of radio 
equipment. The story I got from a Texas ham 
who was in charge of the operation was that 
with the end of the war they found themselves 
with a warehouse full of radio and test equip¬ 
ment which had been supplied to go aboard 
submarines that were under construction. The 
construction was stopped on the subs, leaving 
all that beautiful gear sitting there with 
no place to go. So they chopped it up and 
crushed it into scrap. Navy men repeated 
similar tales of destruction on many other 
Navy bases. There is something unforgettable 
about watching a few dozen Dumont scopes 
being unpacked brand new from the factory 
and being chopped to bits, followed by a 
truckload of National receivers. SOB. 

Luckily the Army released most of their 
gear through the surplus channels . . . and is 
still doing it. Today you have to do a lot of 
travel if you want to pick over the surplus 
counters for they are spread all over the 
place . , . Boston, New York, Philadelphia, 
Chicago, Cleveland, and Southern California. 
Or else you can take your pencil in hand and 
pour over the following pages of Surplus Cata¬ 
log. As far as I know, nothing like this has 
ever appeared in a magazine before. If you 
like the idea we can do this once a year. 

. . . Wayne 
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A Bargain 
Receiver 
for 220 

the R-48/TRC-8 

Bert So I toff K3IUV 
8582 Benton Avenue 
Philadelphia 15, Pennsylvania 


If you are contemplating the purchase of an 
item of surplus equipment it should satisfy one 
of two requirements. The first is that it should 
be readily adaptable with minor changes to the 
intended application. If it does not meet the 
first requirement, then consider its purchase 
only if it contains a large assortment of useable 
parts. If it does not meet either of these re¬ 
quirements forget it, as your garage or base¬ 
ment is probably well stocked with useless 
parts already. 

A piece of surplus equipment that meets the 
first requirement is the R-48/TRC-8 receiver. 
This receiver is available at a very moderate 
price, and represents an excellent investment. 
Originally intended as an FM receiver cover¬ 
ing the range from 230 to 250 me, this receiver 
can provide excellent performance on the 220 
me band. Don't let the FM part discourage you 
—read on. The receiver contains a built in 110 
v 60 cycle power supply, a low pass filter in 
the audio amplifier (3 kc cutoff), a built in 
speaker, a separate 500 ohm audio line am¬ 
plifier, metering of the individual plate cur¬ 
rent of each of the stages, and the use of tuned 
lines for the front end of the receiver. 



What are the drawbacks? Well for one thing, 
the FM detector is useless for our purposes 
since 95% of the 220 activity today is AM (the 
other 5% is SSB and CW). Another drawback 
is the tuning range of 230 to 250 me. This is 
no real problem since it is a simple matter to 
move this range down to 220 me. The third 
drawback is that the if bandwidth is rather 
broad as compared to the normal communica¬ 
tions receivers that we are accustomed to us¬ 
ing. But this is actually a blessing in disguise. 
If you use this receiver for net operation, the 
normal problems associated with stations off 
frequency by a few kc will never be noticed. 
While the signal/noise ratio is degraded slight¬ 
ly by the wide if bandwidth, the built in audio 
filter compensates for it by eliminating the 
higher frequency noise background that masks 
weak signals. Fourth drawback—no AVC. Here 
again no problem as it is easily added. The 
original receiver included a squelch circuit, 
however, the squelch is operative on FM only 
and in converting to AM the squelch action is 
lost. If you wish to include a squelch in your 
converted receiver it is easy to do so. The 
well known TNS circuit functions admirably 
in the receiver and provides noise limiting as 
well. If you are convinced of the virtues of the 
receiver by now, I will present a step by step 
description of the conversion. There are three 
basic parts to the conversion. First is changing 
the tuning range. Second is converting from 
FM to AM. Third is adding the squelch if de¬ 
sired. Ready? Grab your soldering iron and 
let's go. 

Front End Conversion 

1. Remove bottom cover from tuning gang. 

2. Mount small solder lugs on rf and mixer 
gang just like the one already on the 
oscillator gang. 

3. Solder 3.3 mmfd ceramic capacitors 
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from the two lugs to ground and replace 
cover on the tuning gang. 

4. Set the meter switch on the “1st lim 
I g ”; set the tuning dial on 230 (now 
corresponds to 220) and peak osc, rf 
and mixer trimmers for max meter read¬ 
ing, using a signal gen on 220 or an 
8150.0 crystal in your exciter. 

FM to AM Conversion 

1. Carefully remove T4 (orig discrim) 
from chassis. Clip R99 & R100 (15K) 
& C69 (100 mmfd) from inside T4. 
Remount T4. 

2. Remove V8 and V9 (limiters—no longer 
needed). 

3. Remove R36 (4.7K) from pin 1 of V8 
and run short wire from pin 1 of V8 
to term on T4 that came from pin 5 of 
V9. 

4. Ground other end of primary of T4. 

5. Connect pin 7 of V10 to either end of 
secondary of T4. 

6. Remove all components (not wires) on 
term board on V10 subchassis. 

7. Add 50 mmfd from centertap of T4 to 
pin 1 of V10. 

8. Add 10K from centertap of T4 to ter¬ 
minal lug shown in Fig. 1. 

9. From end of 10K, add 1 meg to ter¬ 
minal lug, 50 mmfd to ground, 470K 
to ground, and jumper to other lug 
(wire from C79). 

10. On orig. squelch switch; on side that 
uses all three terminals of switch, ground 
black wire. On opposite end of same 
half of switch, remove existing wire and 
replace with a wire to end of the 1 meg 
added in step 9. 

11. On other pole of the same switch, move 
wire from center term, to unused outer- 
term . to disable the orig squelch relay. 
This switch now functions as an AVC 
on-off switch. 

12. Remove and gnd black wire at the junc¬ 
tion of R14 and R12. This removes the 
AVC from the rf amplifier. 

13. Short R87 (560 ohms) on bottom 

volume control. 

14. Place meter switch in if position where 





3.5-30 MC RF PRESELECTOR. Built-in AC 
power supply. 184- db gain. Contin¬ 
uous tuning. RF gain control. Compact, 
6" x 4" x 5". Order your SK-20 Pre¬ 
selector kit today. Only $18.98 post¬ 
paid! H0LSTR0M ASSOCIATES, P.0. Box 
8640-G, Sacramento 22, California 
(Stocking distributor of Air-Dux Coils. 
Send 25c for valuable data sheet! Hy- 
Gain antenna list free!) 


TONS OF AMATEUR EQUIPMENT IN STOCK 


WiESiriEiftft IRamdii© 

SAN DIEGO 

1331 India Street BE 9-0361 

MON-FRI 8:30 to 8:00 SAT 8:30 t* SiOO 


tin 


DOW-KEY CONNECTORS 


PANEL MOUNT 

Durable, silver 
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no screws. 
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made, rugged 
locking type. 
Silver plated. 
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Motorola 55 Amp Alternator 

Brand new A55N12 Guaranteed 3 yrs. or 30,000 miles. 
8-15 amp idle charge, 55A full load charge. Transis¬ 
torized regulator 

Shipped postpaid Price $59.*° 


Motorola Transistorized Ig¬ 
nition system. Brand new, 
guaranteed 3 yrs. or 30,000 
miles. 



Shipped postpaid 
Price 


$ 40.95 


F M SALES CO. 

1100 Tremont St., Roxbury 20, Mass, 
Phone: Area 617-427-3511 
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FIG 2 


it will function as a backwards S meter 
and tune T4 and L14 for max indication 
using same signal source as before. 

The basic conversion is now complete and 
you should be able to hear signals on the air 
if there is any 220 activity. You may wish to 
peak up all the ifs on a signal once you have 
the receiver operating. This is easily done by 
observing the meter in the if position and tune 
for maximum downward deflection of the 
meter. Be sure the A VC switch is in the on 
position. If you now desire to add the TNS 
circuit, you can either assemble the parts on 
a little subchassis, or buy a printed circuit 
board for it. The printed circuit board is avail¬ 
able from Irving Electronics and is well worth 
the dollar it costs. To install it, proceed as 
follows. 

Addition of TNS 

1. Obtain TNS circuit board or subchassis 
and mount the components on it. 

2. Remove L16. 

3. Attach wires to the TNS circuit as re¬ 
quired and use spacers to mount it to 
the side of the receiver, above chassis. 

4. Route wires through hole left by L16. 

5. Remove original squelch pot-tuck out 
of wav with leads on. 

6. Mount new squelch pot (500K). 

7. Remove 470K and wire jumper pre¬ 
viously added on termboard and con¬ 
nect TNS input to their junction. 

8. Connect output of TNS to where end 
of wire jumper went. 

9. Connect filament lead of TNS to pin 3 
of V8. 

10. Connect B+ lead of TNS to red wires 
on terminal strip. 

11. Connect pot leads of TNS to the new 
squelch pot. 

Fig, 2 shows the schematic of the TNS cir¬ 
cuitry. This squelch circuit is very effective, 


and if the majority of activity on the band in 
your area is on one frequency you can use the 
receiver to monitor that frequency while oper¬ 
ating on another band. Since no background 
noise is present when the squelch is on, the 
receiver does not interfere with your other 
operations. About thirty of these receivers were 
modified in the Phila. area, and all are oper¬ 
ating satisfactorily. The performance is quite 
good and many checks have been made by 
switching back and forth between this re¬ 
ceiver and a \ow noise converter feeding a com¬ 
munications receiver with very little differ¬ 
ence in receiving capability being observed. 
Incidentally, when you purchase the receiver 
be sure you get the schematic diagram which 
is printed on a metal plate and screwed inside 
the shipping cases. Hope to hear YOU on 220 
soon. . . . K3IUV 

Tm66 

for the 

ARC 

Frank Benzon W7ATK 

Route 2, Box 66 

Burton, Washington 

For some of us it’s a sobering thought that 
there are hams on the air today with SCR274/ 
ARC-5 gear who are too young to remember 
when command sets Were new on the surplus 



if you do any coil-pruning don't forget to 
bring some of the turns to the top of the coil 
form to keep the slug effective. The arrow 
indicates the grid tap. 
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market, and let's not dwell on it. However, 
the ubiquity of this equipment after so many 
years is a real tribute to the men who designed 
it, and the number of operational units still on 
hand probably is exceeded only by the num¬ 
ber of articles written about it. 

By now it isn't likelv that any reasonable 
-*• * 

modification of the command transmitters will 
be new to everybody, but if you haven’t yet 
worked one over, you will find these sugges¬ 
tions helpful in improving the stability of the 
oscillator. 

Fig. 1 is the original circuit with the grid 
connected to the top of the coil and both sides 
of the filament above ground for rf. In Fig. 2 
the grid is tapped down on the coil to reduce 
the loading and improve circuit Q. At this 
point a fifty ohm carbon resistor should be 
added in series with the grid to prevent para- 
sitics. In Fig. 3 the oscillator has been changed 
to a 6AG7 and the cathode current eliminated 
from the coil by adding a .001 silver mica 
blocking condenser and grounding the cathode 
through a 2.5 mh rf choke. 

These modifications were preliminary steps 
in turning a 2. 1 me to 3.0 me ARC-5 into a 
VFO and provided the extra stability requisite 
for sideband. Specifically to spread the 2.5 me 
to 3.0 me range for calibration convenience 



YOU NEED THE 


SPRING^ 

cmibook 


THREE IMPORTANT 
REASONS WHY 


NEW 1963 




If your present CALLBOOK 
is only a year old, over 20% 
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(All outside U.S.) 
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6 METER CONVERTER 
WITH NUVISTOR PRE-AMP 


Unbeatable performance at an unbeatable price. Only 
$10.00 ppd.! Complete with 6U8A, 6CW4 tubes and 
choice of 36 me. crystal for 14-18 me. output or 
49.3 me. crystal for broadcast band output. Fully as¬ 
sembled, tested and guaranteed. Sensitivity ,1 micro¬ 
volt. Noise figure 2.5 db. 

Mail your order today . 
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IMPROVED VHF—UHF RESULTS 

J Beam Skeleton Slots for 50-144-220-432 Me. 
Tremendous results at moderate costs. 

Specials 

300 to 52 ohm waterproof baluns—S3 connectors 50-54 megacycles 
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the coil was trimmed to twenty seven and one 

¥ 

half turns, with the cathode tapped at the 
ninth turn and the grid tapped at the seven¬ 
teenth turn from the bottom. For eighty the 
output is mixed with a 1 me crystal oscillator, 
for forty with 4.5 me and for twenty with 11.5 
me. Of course the purpose of this heterodyning 
is to extend the level-headed virtues of three 
megacycles to the upper bands, and the coil 


pruning data is supplied in the event that this 
approach interests you. Should you prefer try¬ 
ing eighty or forty with another unit of the 
series, and without voiding the warranty un¬ 
necessarily, tapping the grid down, adding a 
parasitic-choker and separating the coil and 
the cathode current will help an old friend do 
a good job. 

. . . W7ATK 


The AN/ARC-5 Command Receivers 

Roy Pafenberg W4WKM 
3 1 6 Stratford Avenue 
Fairfax, Virginia 

These units, along with the SCR-274-N re¬ 
ceivers, all have certain features in common. 
All were designed for operation from a 24 volt 
dc aircraft power system and contained a dyna- 
motor to supply the required plate voltage. 
All units were designed for remote operation 
and so no tuning knob, rf gain control, BFO 
or power switch were provided. All the re¬ 
ceivers are equipped with a rear-chassis con¬ 
nector which established power and control 
connections when installed in the aircraft 
equipment mounting racks. In addition, most 
of these terminations are duplicated at a re¬ 
cessed front panel connector. This cutout was 
normally filled with a blank remote control 
adaptor panel although various special pur¬ 
pose adaptor panels are available. Among 
these is the type C-24/ARC-5 local control 
imit. 

It is impossible to list, in the available space, 
all amateur uses of the Command Set receivers 
or to describe any conversion in detail. These 
units have been used for everything from Novice 
receivers to if elements in successful amateur 
moon-bounce experiments. The basic conver¬ 
sion consists of installing a tuning knob and the 
C-24/ARC-5 local control unit or home-brew 


Type 

Frequency Coverage 

IF Frequency 

Sensitivity* 

6 db 

Selectivity** 
20 db 40 db 

60 db 

R-23/ARC-5 

19-550 kc 

85 kc 

5 mv 

2.2 

4.4 

6.6 

9 

R-24/ARC-5 

.52 - ] .5 me 

239 kc 

7 mv 

4.2 

8 

12 

16 

R-25/ARC-5 

1.5 - 3.0 me 

705 kc 

7 mv 

6.4 

12 

18 

26 

R-26/ARC-5 

3.0 - 6.0 me 

1.415 me 

6 mv 

14.6 

26 

38 

52 

R-27/ARC-5 

6.0 - 9.1 me 

2.830 me 

6 mv 

26 

52 

80 

112 


Signal level in microvolts, modulated 30% at 400 cycles, required to produce 10 mw audio power 
into a matched 300 ohm load. 

Selectivity is defined as the separation in kilocycles of the two points on the overall rf-if response 
curve where the signal level is down the specified amount. 

1 “Index to Surplus, 0 available from 73 Magazine for $1.50, lists 82 articles on Command Set receivers that have 
been published since 1946. 


The AN/ARC-5 Command Set Receivers are 
widely available on the surplus market and, 
for sheer utility, they cannot be equaled at the 
going prices. Although more has been written 
on the Command Set receivers 1 than on any 
other surplus electronic equipment, there is a 
distinct lack of information on the AN/ARC-5 
version. 

Many published articles on the Command 
Set receivers describe an application or con¬ 
version of the SCR-274-N components and 
then wind up with the statement that the in¬ 
structions are generally applicable to the AN/ 
ARC-5 equivalent. Let's face it—the AN/ARC-5 
is different. Also, the AN/ARC-5 receivers are 
better in several respects. Increased audio out¬ 
put in the navigational receivers and the in¬ 
clusion of A VC in all models are two of the 
significant improvements. Wiring in many 
models is improved by use of plastic insulated 
wire. Also, the black crackle finish of the 
AN/ARC-5 components is a distinct improve¬ 
ment over the bare aluminum used in many 
of the SCR-274-N models. 

To provide a ready reference, a brief run¬ 
down on the characteristics of the AN/ARC-5 
Command Set receivers is in order: 
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equivalent. A phone jack and connection of 
28 volts ac and B+ to the back connector 
completes the job. 

The high frequency units may be used as 
complete amateur band receivers and the low 
frequency navigation receiver works wonders 
in the famous “QS-er” application. In this use, 
the antenna of the Command Set receiver is 
coupled to the last if stage of the normal sta¬ 
tion receiver and tuned to the if frequency. The 
greatly increased selectivity of this outboard 
unit will improve the performance of older or 
less expensive current production receivers. 
The reference lists a host of magazine articles 
citing numerous other applications along with 
full conversion details. 

This just scratches the surface. Accumulate 
the references, buy a receiver, and dig in. You 
can scarcely go wrong and nowhere can you 
get so much performance, along with practical 
experience, for so little money. . . . W4WKM 


Letters 


Dear Wayne, 

I dropped my subscription to CQ because of the OLD 
MAN. I can’t see how he turns out so much garbage on 
a “part-time” basis. The following may be interesting to 
Apache-SB-10 owners: I’ve found out that I get a little 
better operation and a lot cooler transmitter when I use 
a separate power supply for the SB-10. The 140 ma voice 
peaks are quite a strain on the Apache. 

. . , Neil Lilien K2MRB 


Dear Wayne, 

Here is an idea for converting 6-volt car radios to 
twelve volt operation. The conventional method is to use 
a ballast resistor in series with the radio. My approach 
is to use the filaments themselves for the series resistor, 
and to connect the vibrator supply in series with the 
paralleled filaments. The average set draws two amperes 
in the vibrator supply and two in the filament supply. This 
makes them draw close to six volts when connected in 
series, and no current is wasted on a ballast resistor, 
hence, total power drain is less. 

. . . Lee Tomes K1IFK 


Dear Wayne, 

Many thanks for the excellent article “432 me Gallon” 
by K2TKN. However a word of caution should be exer¬ 
cised by all amateurs when experimenting with high 
power in the UHF region. 

Since the low end of the microwave region (300-1000 
me) has the deepest penetration of the skin, it can destroy 
or damage internal living organs of the body with pro¬ 
longed exposure. Power outputs of 200 watts or more at 
400 me can be dangerous if not handled properly. 

. . . Arnold J. Carmody K2BZC 


Hey, wait’ll you take a look in my new 420 me slot an¬ 
tenna! 



MARS TRANSISTORIZED 

ELECTRONIC KEYER 29.95 


Outstanding value in a quality keyer. Completely transis¬ 
torized with its own built-in power supply ... no bat¬ 
teries to buy. Speeds from 10 to 50 WPM. Self-contained 
audio and speaker for monitoring. All necessary controls 
for adjustments. 

PAUSAN COMPANY, SAN RAFAEL, CAL. 


6 METER BARGAIN 


Assembled, tested, and guaranteed! 5 watt 50-54 
me. printed circuit transmitter complete with 6AU8 
tube and crystal only $6.00 ea. ppd. 

Matching modulator with 12AX7 and 6AQ5 tubes 
also only $6.00 ea. ppd. 

VANGUARD ELECTRONIC LABS Dept. H-6 

190-48—99th Ave. Hollis 23, N. Y. 
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P&. Ho*. 1269-1475 Pine. 

ABILENE, TEXAS - PH. ORCHARD 2 -950 1 
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The companion unit to the R-77/ARC-3 re¬ 
ceiver 1 is the T-69/ARC-5 transmitter. This 
unit is an AM, VIIF transmitter with an out¬ 
put of 8 watts on any one of 8 crystal controlled 
frequencies in the range of 100 to 156 me. The 
transmitter is reasonably compact, measuring 
approximately 7M" x 12" x 155*", and weighs 
some 21 pounds. This equipment was designed 
for aircraft service and used an external dyna- 
motor to supply 400 volts dc at 325 ma. The 
usual 28 volt dc aircraft supply was used for 
the tube filament strings, relays and micro¬ 
phone. 

The transmitter easily converts to amateur 
service, however considerable work is required 
to end up with a commercial appearing unit. 
The major attraction of the T-67/ARC-3 is the 
current market price which ranges from $12.00 
to $20.00, depending on source and condition. 
At this price, a substantial investment in time 
and effort in the conversion is justified. 

The circuit uses 9 tubes, two of which are 
deleted in this conversion. Fig. 3 shows a block 
diagram of the transmitter. A 6V6 modified 
Pierce oscillator is used with the plate circuit 
tuned to the second harmonic of the crystal. 


A second 6V6 is used as a tripler, driving an 
832 which triples to the air frequency. A sec¬ 
ond 832 is used as the power amplifier which 
is link coupled to the antenna through an in¬ 
ternal, coaxial antenna change-over relay. The 
speech section uses a 6J5 driver for the push- 
pull 6L6 modulators. Sidetone amplifier (6V6) 
and automatic tuning control (12SH/) stages 
are provided but are removed during the con¬ 
version. The motor driven, automatic tuning 
system is deleted completely. 

In common with much aircraft gear, most 
of the equipment complexity derives from the 
multi-channel, remote control requirement. The 
system used is almost identical to that of the 
R-77/ARC-3 receiver. The theory of operation 
was described in detail in the previous article 
and will not be repeated here. The only sub¬ 
stantial change is that the tuned circuits will 
not resonate to any but the desired crystal 
harmonics so that the pre-set lock-out is not 
required. 

In this conversion, the automatic tuning and 
crystal selection circuits are deleted and the 
required controls are brought through a new 7 

1 Another Two Meter Conversion, W4WKM, 73 Maga¬ 
zine, Dec., 1961. 
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NOTES; 

1. UNMARKED HOLES ARE 
ORIGINAL. 

2. HOLES MARKED 0 ARE 
NEW HOLE, TO BE LOCATED 
AND DIMENSIONED IN 
ACCORDANCE WITH FIGURE 
2 . 

3. MAKE CLEARANCE CUT OUT 
FOR ANTENNA RELAY AND 
METER, AND FOLD OVER 
SIDELIP IN ACCORDANCE 
WITH TEXT. 

4. POSITION ORIGINAL FRONT 
PANEL ON THE NEW FACE 
PANEL,CLAMP AND USE 
AS DRILLING TEMPLATE 
FOR HOLES MARKED 0. 

5. LAY OUT AND DRILL HOLES 
MARKED 0, THROUGH BOTH 
PANELS 

6. SAND EXPOSED SIDES OF 
PANEL, USING COARSE 
PAPER AND ORBITAL 
SANDER 


O 



O 



0 



FIGURE I 

front panel. In this connection, it will be noted 
that the photographs and the panel drawings 
show an output coupling control. Aside from 
being a mechanical nightmare, experience has 
indicated that this control is not actually re¬ 
quired and it may be deleted in the interests of 
simplicity. The crystal oscillator is converted 
to a VFO and a meter and meter switch are 
added. An ac operated power supply is added 
and is self contained except for the 115 volt 
isolation transformer, WARNING! The voltage 
tripler power supply used places the chassis 
at ac line potential. Do not operate without an 
isolation transformer as shown in Fig. 5. 

While it is desirable to follow the concept 
of minimum required change in surplus con¬ 
versions, the best approach is often difficult to 


determine. In this case, two choices existed. 
All control, audio and power circuit wiring 
could be removed and the transmitter rewired 
almost from scratch. On the other hand, since 
the transmitter wiring is neatly laced and the 
wiring harness is held in position with a gen¬ 
erous number of cable clamps, it is possible 
to slit the lacing where necessary and still re¬ 
tain the neat wiring arrangement. After a care¬ 
ful study of the transmitter, the wiring diagram 
and the schematic, it was decided to use the 
original wiring scheme with deletions and 
additions as required. The first wire out of a 
run is the hardest; the rest are easy. 

The unused wiring and parts are removed 
first; new parts and wiring are left until the 
trees can be distinguished from the forest. The 



FIGURE 3 
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step-by-step instructions may seem complex 
and difficult, but work progresses rapidly and 
the procedure is self-checking. 

Remove the transmitter from the shockmount 
base and discard the base. Scribe the oversize 
bottom plate, along the sides of the case. Re¬ 
move the bottom plate, shear to the scribe 
marks and discard the scraps. Remove and dis¬ 
card the snubber brackets secured to each 
corner of the chassis. The rear brackets are 
riveted in place and the rivets should be filed 
off. Fill the vacant holes with machine screws. 
Remove and retain the top cover of the case. 

Remove and discard the crystal access door. 
File off the three rivets which secure the pro¬ 
tective strip to the top lip of the front panel. 
Remove the nomenclature plate and discard 
along with the mounting screws. Remove and 
discard the 6L6 and 832 tube hold-down 
clamps. Remove and discard V-105, V-106, 
V-109 and K-103; replacing V-106 (6J5) with 
a 12J5 tube. 

Remove the hardware mounting all com¬ 
ponents on the front panel and remove the 
panel. Drill and cut the panel as shown in 
Fig. 1. The projection on the panel on which 
the connectors are mounted should be peened 
over to present a smooth surface on which the 
new face panel may be mounted. Sand or steel 
wool the edges of the panel and the sides and 
back of the chassis. Using 16 gauge sheet 
aluminum, cut and drill a new face panel in 
accordance with Fig. 2. Make sure the holes 
in the two panels register. Finish the top cover 
and the new face panel in flat black lacquer 
and set these items aside for future use. 

Unsolder from Pins 1 and 5 of V-101 the 
white-black and white-green leads which run 
from the back of the crystal box. Dismantle 
and discard the crystal box, leaving the crystal 
socket-relay assembly intact. Cut the lacing on 
the cable between this assembly and P-102. 
Cut out and discard the leads running between 
Pins 1, 2, 3, 4, 6, 7, 8 and 9 of P-102 and 
the relays. Slit the cable harness as required, 
unsolder the chassis end of the following wir¬ 
ing and discard the complete ciystal socket- 
relay assembly: 


FROM 

COLOR CODE 

TO 

Coil, 

K-109 

White-Brown- 
Red-Green 

Contact, 

K-107 

Coil, 

K-110 

White-Brown- 

Red-Blue 

Contact, 

K-107 

Coil, 

K-lll 

White-Red 

Contact, 

K-107 

Coil, 

K-112 

White-Black- 

Brown-Green 

Contact, 

K-108 

Coil, 

K-113 

White-Black-Brown 

Contact, 

K-108 

Coil, 

K-l 14 

White-Brown-Red 

Contact, 

K-108 

Coil, 

K-115 

White-Brown-Green 

Contact, 

K-108 

Coil, 

K-116 

White-Black- 
Brown Orange 

Contact, 

K-108 
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ZERO BIAS 
TRIODE 

! The UE572A is a zero 
bias triode and has been 
specifically designed for 
Single Side Band appli¬ 
cations. 

The UE572A will serve 
as a direct replacement 
for the 811A and with 
its plate dissipation of 
160W, it is capable of 
handling twice the 
power of the 811 A. Two 
UE752A’s in parallel will 
permit a total power in¬ 
put of one kilowatt. 

D.C. Plate Voltage...2750V 
D.C. Plate Current...350 ma 
Filament: Bonded Thoria 

Voltage .6.3 volts 

Current .4 amperes 

For a technical bulletin, write to section 361 

UNITED ELECTRONICS^_ 

COMPANY " svhsidiar « 0} xj lECTHOWlCS 

42 Spring Street • Newark 4, New Jersey • HU 4-6300 


ASSURANCE OF RELIABILITY 





NEW! 


GROUND RADIAL 
SYSTEM KITS 


Take the work out of fabricating your 
antenna ground system 

Hero are ground radial systems for getting improved perform¬ 
ance from long-wire, vertical and other “HAM" and "SWL" 
antennas which are operated against ground. These radial sys¬ 
tems will also improve the efficiency of ungrounded antennas 
such as doublets, zepps and directive arrays reducing the losses 
resulting from ground imperfections. Excellent as permanent or 
temporary ("Field Day") installations. Complete, ready to roll 
out radial systems in two sizes to satisfy most "HAM" and 
"SWL" requirements. Uses No. 14 gauge solid copper radial 
wires electrically and mechanically bonded to central hub. 
Drive pegs are provided for securing radial wire ends. Just 
locate center hub where you want it, roll out the radials and 
you’re in business. Radials can be easily buried to preserve 
the beauty of your front or back yard lawn. Full instructions 
in kit. Send for free antenna ground system fact sheet. 

1.000 FOOT KIT (10-60’, 8-33’. 8-17’ RADIALS) .... $24.95 

2,000 FOOT KIT (20-60’, 16-33’, 16-17’ RADIALS) $42.95 

Send only $5.00 (cash, ck., M. O.) and pay balance COD plus 
express or postage charges on arrival or send full price for 
prepaid delivery. 


a Jif — 11 a Li 


P. O. Box 5496 
Winston-Salem, N. C. 


WALKIE-TALKIE! 


6 meter, 150 mw., 4 channel, transistorized transmitter 
with AM modulator. Complete with transistors and 
50.5 me. crystal. Requires only 12 volts at approx. 35 
ma. Ideal for walkie-talkie or get 10 to 15 mile range 
with a beam. 

Only $14.95 ppd. while they last. 

VANGUARD ELECTRONIC LABS Dept. H-6 
190-48—99th Ave. Hollis 23, N. Y. 
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Contact, K-109 White Contact, K-107 

Contact, K-116 White-Black- Coil, K-107 

Green-Black 


Locate the altitude gain control on the left 
front of the chassis, disassemble and discard 
all components except R-142. Clip the three 


leads attached to the tuning drive motor as¬ 
sembly. Discount and discard the complete 
assembly consisting of B-101, C-137, C-138, 
K-105 and R-135. Pull the three leads out of 
the wiring harness, unsolder the terminated 
ends and discard. These leads are routed as 
follows: 

FROM COLOR CODE TO 

C-138 White-Black- 

Brown Contact, S-102 

K-105 - R-135 White-Black- 

Brown-Red Pin 4, K-103 

B-101 White-Black Chassis Ground 

Position the new face panel over the front 
panel and secure in place with the 4 corner 
screws. The holes on the left side of the panel 
mount the VFO enclosure and dial. The dial 
shown in the photographs is a modified Na¬ 
tional type MCN and the box is a Bud type 
AU-1028. Any suitable dial and enclosure may 
be used and the panel drilling altered accord¬ 
ingly. The VFO tank circuit, shown in Fig. 5, 
should be mounted in this box. The compo¬ 
nents specified give a satisfactory tuning range. 

In any event, construct in accordance with 
good VFO practice and juggle coil slug and 
trimmer capacitor to give the desired coverage 
of 8,000 to 8,222 kc. Achieve rough settings 
with a grid dip meter and accomplish final 
alignment after the equipment is working. Ex- 



FIGURE 2 

Drilling details of new face panel. Material: ply 2 coats flat black lacquer to front only. 

16 gauge aluminum. Finish: prime and ap~ 
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/nci - Samples 25c (refundable) Wildcat Press, 6707 
Beck Ave., North Hollywood, Calif. 


tend the V-101 grid lead out the bottom of 
the box with a short length of #14 or #16 
solid, insulated wire. Install the cover on the 
box and mount the new meter, meter switch, 
microphone jack, ac line switch and the origi¬ 
nal antenna relay, K-101, on the panel. Remove 
and discard the mounting bracket for C-145 
and move the capacitor, with leads attached, 
out of the way for later disposal. Secure the 
front panel to the chassis, using original hard¬ 
ware. 

The audio section of the transmitter contains 
sidetone amplifier and tone oscillator circuits 
that are not required in this conversion. The 
wiring associated with these circuits should be 
removed and discarded: 


FROM 

COLOR CODE 

TO 

Pin 5, V-107) 


(Contact, K-104 

) 

Shielded Cable 

( 

Pin 5, V-108) 


(Contact, K-104 

Pin 4, T-103 

White-Green 

R-142 

Pin 3, T-101 

White-Black 

Contact, K-106 

R-137 

White-Black 

Pins 1 & 2, V-105 

R-137 

White-Black 

Ground Lug 

Junction 

White-Brown- 

Contact, K-106 

C-140 - R-137 

Green 


Pin 2, T-101 

White-Brown- 
Red 

R-147 

Pin 3, V-106 

White-Brown 

Black 

Contact, K-106 

Pin 14, P-102 

White-Black- 

Green 

LO, T-105 

Pin 15, P-102 

White-Brown- 

Red-Green 

HI, T-105 

Pin 1, T-105 

White-Red- 

Blue 

Pin 3, V-109 

Pin 2, T-105 

White-Red 

Pin 5, T-104 

LO, T-105 

White-Black 

Green 

R-109B 

Pin 3, V-109 

White-Red- 

Junction 


Green 

C-144 - C-146 

Pin 5, V-109 

White-Green 

Tunction 

R-139-R-140 
R-143 - R-145 

Pin 4, V-109 

White-Brown- 

Red 

Pin 2, T-102 

Pin 8, V-109 

White-Brown 

R-144 

R-144 

White-Brown- 
Red-Black 

Pin 2, V-109 

C-145 

White-Black- 
Brown 

R-146 

C-145 

White-Black 

Chassis Ground 

C-142 

White-Brown- 
Blue 

Pin 3, V-106 

R-139 

White-Black- 

Green 

Contact, K-106 

Pin 3, T-103 

White-Black- 

R-148 

R-148 

White-Black- 
Brown 

Coil, K-102 

C-141 

Wh ite-Black - 
Red 

Contact, K-106 

Ground the unterminated lead of C-141 to 


a lug secured under its mounting screw. Un¬ 
solder the shielded lead, coded White-Green, 
from the center contact of R-142 and connect 
to Pin 4 of T-103. Secure the ground lug under 
a transformer mounting screw. Clean up R-142, 
discarding R-141, and mount on the front panel 
as the audio gain control. The White-Green 
lead runs in a shielded cable, along with the 
White-Brown-Green lead connected to Pin 5 


TELETYPEWRITER 
EQUIPMENT • COLLINS 

51J2, 51J3, R-390A/URR Receivers (.50-30.5 
MC). Teletype Printers #14, #15, #19, #20, 
#26, #28. Kleinschmidt Printers #TT-4A, TT-76, 
TT-98, TT-99, TT-100, GGC-3. Telewriter Fre¬ 
quency Shift Converter. For general information 
& equipment list, write to TOM, WlAFN, ALL - 
TRONICS-HOWARD CO. } Box 19, Boston 1, 
Mass. Richmond 2-0048. 


USED EQUIPMENT - 

GUARANTEED A-l CONDITION 


* * * G0NSET G-66 RCVR (8 In stock) $99. 

* * * G0NSET 12 volt thin packs $14. 

* * * G0NSET 3 way pow. supply $29. 

* * * G0NSET G-77A W/pow. sup. 6 left $139. 


COLLINS 32V1 $149. 32V2 $199. B & W 5100 $179. 
DX100 $129. Vik *‘500” xmtr $475. GSB 101 $229. 

INVADER “2000” $875. 20A W/vfO $159. HQ170C $249. 
Many others In stock. Write & ask. Top Trade-Ins! 
Complete line of Antennas & Ham Parts. 

Distributor for Collins, Hammarlund, Johnson, 
Uallicrafters, Gons.et, National, Drake, B & W. 

Equipment above prepaid in Continental U. S. 

MISSION HAM SUPPLIES 

5472 Mission Blvd. Riverside. California 

Phone (area code 714) OV 3-0523 


I0-IS-Z0M QUADS 


♦ PRE- CUT 


♦ PRE-TUNED 


•TRIBAND 



Bamboo 

t' i ('V :. 

M>N; • ' 

< S ' '' 

liVi'X'y 

V :r V 

m “J 

w&N 



t 


:;Y ? , 



Fiberglass 


• Rotate with TV Rotor 

• High F/B Ratio 

• Very Low SWR 

• Hign Gain 

• Low Q Broadly Tuned 

• Easy to Match 

• Low Wind Resistance 

• Rugged Construction 

Write for Free Literature 


£k 1,1a He 


PRODUCTS 


406 BON AlR Oft 

temple terrace ha 


/.% 


ECI 


DOW RADIO 


& {Uecbta+UcA, 

1759 E. Colorado Blvd.-PASADENA-Mu 1-6683 

222 West Main St.-SANTA MARIA-WA 2-1765 

5857 Hollister Ave.-GOLETA-WO 7-3401 

1505 S. Oxnard Blvd..OXNARD-HU 6-6353 


—2 METER CONVERTER- 

Now at last a 2 meter converter complete with 3 VHF 
transistors and crystal for output in the 6 meter band. 
Operates on 12 V. D.C. A real bargain, for only $10.00 
while supply lasts. 

For output in other bands use this with our 6 meter 

converter advertised in 73. 

VANGUARD ELECTRONIC LABS Dept. H-6 

190-48—99th Ave. Hollis 23, N. Y. 
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of V-106, to the contacts of K-106. Unsolder 
these leads from K-106 and route to the audio 
gain control, connecting the White-Brown- 
Green lead to the rotor and the White-Green 
lead to the clockwise contact of this resistor. 
Pick up chassis ground from the sleeve con¬ 
tact of the microphone jack, connect to the 
ground end of R-142 and connect to the meter 
switch in accordance with Fig. 5. 

Remove and discard transformers T-101 
(with terminal board) and T-105; capacitors 
C-142, C-144, C-145 and C-146; and resistors 
R-139, R-140, R-143, R-144, R-145 and R-148. 
At this time, the terminal board adjacent to 
V-109 should be clear of parts except for R-117 


and R-118. V-109 socket should be clean ex¬ 
cept for the heater connections on Pins 2 and 7. 

Excess power and control circuitry and com¬ 
ponents should be removed to make room for 
the ac power supply and to simplify the fin¬ 
ished product. Remove and discard the follow¬ 
ing wiring: 


FROM 
Pin 12, P-102 

Pin 12, P-102 
Coil, K-118 
R-113 

Pin 5, K-103 
Coil, K-102 


COLOR CODE 

White-Black- 
Brown 
White 
White 
Bare Wire 
White-Black- 
Brown 

White-Brown- 

Brown 


TO 

R-133 

Coil, K-118 
Contact, S-102 
Pin 7, V-105 
Pin 8, V-105 

Contact, K-106 


150 MFD 



50 S.M. 



^T s >- n 


VFO TANK CIRCUIT 




■(h) 1ST HG GRID 
{?) 2ND HG GRID 

( 7 ) PA GRID 

PA CATHODE 
MOD CATHODE 


FIGURE 5 


1. Circle letters keyed to Fig. 4. 

2. 3 digit part numbers are original parts 
redrawn from Fig. 4 for ease of reading. 

3. All diodes are Sarkes Tarzian M-500 or 
equal. 

4. VFO tank circuit to be trimmed to cover 
8,000 to 8,222 kc. 

Prototype used following values: 


C-l . .type "APC" capacitor cut to 2 
plates. 

C-2. .4.5-25 mmfd ceramic trimmer ca¬ 
pacitor. 

L-l . . 17 turns #26 PE wire on %" sur¬ 
plus, slug tuned coil form. 

5. Warning! Chassis is at line potential., 
isolation transformer must be used. 
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Contact, K-l 06 

White-Brown- 
Brown 

Spliced to White 

Contact, K-117 

Contact* K-117 

White 

Contact, K-l 18 

Coil, K-102 

White-Brown 

Contact, 

S-101A - C-13 

Coil, K-102 

White-Brown 

Pin 2, K-l03 

Pin 2, P-103 

White-Black- 

Orange 

Coil, K-106 

Pin 3, P-103 

White-Black 

Chassis Ground 

Coil, K-106 

Black 

Contact, K-104 

Coil, K-104 

White-Brown- 
Red-Black 

Pin 4, K-l03 

Coil, K-106 

White 

R-150 

R-150 

Remove and 
Discard R-150 

Contact, K-104 

Coil, K-106 

White 

Contact, K-104 

Coil, K-106 

White 

Contact, K-l07 

Coil, K-106 

White 

Pin 7, V-103 

Pin 7, P-101 

White 

Contact, K-108 

Contact, K-108 

White-Black 

Contact, K-l07 

Contact, S-101A 

Bare Wire 

Contact, S-101 B 

Contact, S-101A 

White 

Pin 13, P-102 

Contact, K-117 

White 

Contact, K-l IS 

Contact, K-l 18 

White 

Coil, K-101 

Coil, K-101 

White 

Pin 16, P-102 

Coil, K-108 

Black 

Contact, K-l07 

Pin 5, V-103 

White-Black- 

Brown 

Contact, K-104 

Contact, K-104 

White 

Contact, K-117 

Contact, K-117 

White-Black 

Pin 4, V-105 

Contact, S -102 

White-Black* 

Red-Black 

Contact, K-104 

Coil, K-117 

White 

Contact, K-108 

Pin 5, P-102 

White-Black 

Chassis Ground 

Pin 4, P-101 

White-Black 

Chassis Ground 

Coil, K-l08 

White-Black 

Chassis Ground 

Coil, K-108 

White-Black 

Contact, K-106 

Contact, K-106 

White-Black 

Contact, K-104 

Coil, K-108 

White-Black 

Coil, K-l07 

Coil, K-l07 

White-Black 

Coil - Con lac", 
K-104 

Pin I, K-l03 

White-Red 

Contact, K-102 

Pin 8, P-101 

White-Red 

R-147 

K-l 24 

White-Green 

Junction 

R-121 - C-121 

S-101B 

White-Black 

Contact, K-l07 

R-131 

White-Black 

Pin 7. V-109 

R-131 

White-Black- 
Brown-Orange 

Pin 2, V-106 


Unsolder the two leads from Pin 6 of V-105; 
solder these leads together, insulate and lace 
them to the wiring harness. Install a 6 lug 
terminal strip on the underside of the chassis, 
close to the YFO box. Unsolder from S-101B 
the White lead that runs between this point 
and Pin 7 of V-103. Dress this lead to the 
front of the chassis and connect to one of the 
lugs. Unsolder the remaining White lead from 
Pin 13 of P-102 and connect it to the same 
point. The 24 volt AC transformer will con¬ 
nect between this lug and ground. 

Unsolder from the contact of K-102 the 
White-Red lead which runs to the junction of 
R-117 and R-118. Solder this lead to the top 
of R-147. The second White-Red lead should 
be left on the K-102 contact and the other end 
removed from Pin 10 of P-102. Dress this lead 
under the chassis and terminate on a vacant 
of the above mentioned terminal strip for B+ 
connection. 

At this point, both coil terminals of K-102 
and one terminal of K-101 should be vacant. 


ACORN 


ELECTRONIC 



ARROW 


► 


N/'-'D 1STR1BUT0RS 




NOW 6 LOCATIONS 
STOCKED WITH HAM 
& C.B. EQUIPMENT! 

NATIONAL, HALLICRAFTERS, GONSET, 
JOHNSON, POLLYCOM, MONARCH, 
WEBSTER, CUSH-CRAFT, ETC. 
plus 

o full line of tubes, ports, tools, books, 
hi-fi ond stereo equipment. 


COME IN OR WRITE FOR YOUR 

ACORN-ARROW 

COURTESY CARD 


in southern California at ... . 

NORTH HOLLYWOOD—7035 Laurel Canyon Blvd. 
(213) PO 5*7040. (Main Office—with largest Ham 
department in the San Fernando Valley); INGLE* 
WOOD—4736 West Century Blvd. (213) OR 8*5406; 
PASADENA—2650 East Colorado Blvd. (213) MU 
1*4138; SANTA ANA—2713 South Main Street 
(714) KI 5-0405; LONG BEACH—4686 Long Beach 
Blvd. (213) GA 3*3813; LOS ANGELES—1015 
South Figueroa St. (213) Rl 7-0271. 
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CUT OUT . 

4/5 of the QSB that's driving you 
out of your head. 

Believe it's possible? P.D. does if! 

Ever wonder about those rock-steady signals that 
keep right on coming thru after the band is “dead?” 
Ever wonder how some guys that aren’t running 10 
KW can sound like they are? Chances are they are 
(1) living on top of an 8,000 ft. mountain, or (2) 
using P. D. 

POLARIZED DIVERSITY BEAMS — to cancel the 80% 
of QSB caused by polarization shift. Made to highest 
quality standards. Beams for all bands 20 thru 2. 
An investment in years of pleasure and unfrayed 
nerves. Order now! 

Information gladly supplied (free). Beams gladly 
supplied (slightly higher). 

Phone 213-792-2526 
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The other coil terminal of K-101 has a White 
lead which terminates on the top of R-140, 
This lead remains. Unsolder the White lead 
from the top of R-132 which runs to the top of 
R-146 and connect to one coil terminal of 
K-102. Transfer the remaining White-Brown- 
Brown lead from Pin 16, P-102 to the vacant 
coil terminal of K-101. Attach a lead to this 
point and terminate it on the tip terminal of 
the microphone jack. The White-Brown-Brown 
lead is spliced in the vicinity of K-102 and 
continues to R-148. Open this splice and con¬ 
nect both leads to the vacant coil terminal of 
K-102. Clip the White-Orange-Green lead from 
Pin 11 of P-102 and connect to the ring con¬ 
tact of the microphone jack. 

Clip the bare lead attached to the bottom 
of R-132 and use this wire to strap Pins 1 and 
2 of V-106. Unsolder the lead from the center 
contact of R-132 and the leads from the top 
of R-132. Remove and discoid R-132, sub¬ 
stituting R-133. Connect the lead removed 
from the center contact of R-132 to the bot¬ 
tom of this resistor and the two top leads to the 
top of R-133. Referring to Fig. 5, install and 
wire the 24 volt DC components on the par¬ 
tially vacated terminal board adjacent to V- 
109. Interconnect with the original wiring as 
shown in Figs. 4 and 5. Connect the AC 
input to the top of R-133 (former R-132) and 
the DC output to the top of R-146. 

Unsolder R-134 from Pin 4 of V-105; re¬ 
move and discard R-134, R-121, C-120 and 
C-121. Remove and discard the following com¬ 
ponents, including mounting brackets if not 
used to mount other components, and rein¬ 
stall hardware if required to secure other as¬ 
semblies: Relays K-104, K-106, K-107, K-108, 
K-117 and K-118; Capacitors C-134 and G-135; 
Switches S-101A, S-101B, and S 102; Con¬ 
nectors P-102 and P-103; and the sockets for 


K-103, V-105 and V-109. 

Unsolder the White-Green lead from the 
junction of L-101 and C-101 and pull through 
the wiring harness to where it terminates at 
R-101. Shorten this lead as required and ter¬ 
minate on Pin 8 of V-107. Remove and dis¬ 
card R-101 and R-102; replace R-101 with 
a 47,000 ohm, 1 watt resistor. Replace R-126 
with a 27,000 ohm, 1 watt unit. These steps 
transfer the meter lead attached to Pin 1 of 
P-101 from the oscillator grid to the modulator 
cathodes and change the modulator and PA 
meter resistors to values compatible with the 
meter used. Transfer the remaining 5 leads 
from P-101 to the meter switch and wire the 
meter and switch in accordance with Figs, 

4 and 5. It should be noted that the arbitrary 
scale used on the meter is not calibrated and 
that the meter resistors are merely selected to 
give convenient readings. Any deviations from 
normal are easy to spot with this system. 

Unsolder and discard C-101, C-102, C-103 
and L-101 from the V-101 oscillator grid cir¬ 
cuit. Install the additional VFO grid compo¬ 
nents shown in Fig, 5 and connect the new 
grid tank lead as indicated. 

The coupling on the end of the main tuning 
drive shaft is removed and the hub from a 
standard flexible coupling is sweat soldered 
to the projection of the shaft. A II. II. Smith 
#166 flexible shaft and panel bearing is in¬ 
stalled and the shaft cut to the proper length 
for easy rotation. A combination of a home¬ 
made right angle drive, flexible shafting and 
brass rod was used for the antenna coupling 
Rube Goldberg. As previously mentioned, this 
feature is not essential; if you want to install 
it, you are on your own. Knobs, decals and 
right angle coaxial adaptors with type BMC 
reducers complete the front panel work and 
give a commercial appearance. 

Mount the power supply components in the 
general areas shown in the photographs and 
wire in accordance with Figs. 4 and 5. The 24 
volt transformer specified may be used or you, 
as the writer, may wind your own. Carefully 
check your wiring, visually and with an ohme- 
ter. If all looks good, remove the input silicon 
rectifier and plug into the external isolation 
transformer . Apply power, plug in a T-17 or 
equal mike and check for lighted tubes and 
proper relay operation. If operation is normal, 
remove power, install the silicon rectifier, con¬ 
nect a 6 watt, 117 volt lamp as a dummy load 
and reapply power. Cheek for smoke and meas¬ 
ure the B+ voltage which should be slightly 
below 400 volts under load. 

Set the VFO to mid-range and tune the 
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ganged tuning control for maximum PA grid 
current. Touch up the slug in L-103 and the 
mechanical trimmers on C-106, C-115 and 
C-122 for maximum grid drive to the PA. Ad¬ 
just C-130, the antenna coupling link and the 
mechanical trimmer on CM 29 for maximum 
brilliance of the lamp load. Using a frequency 
meter or calibrator checked receiver, adjust 
the VFO coil slug and trimmer capacitor for 
a coverage of from 8,000 to 8,222 kc. Advance 
the audio gain control, while talking into the 
mike, until the lamp brilliance increases on 
voice peaks. Tune the signal in on a local re¬ 
ceiver and check the quality of the signal, 
taking such corrective measures as are indi¬ 
cated. On the air operation is next on the 
agenda and if reports are good and the FCC 
isn't camping on your doorstep, you are ready 
to button it up. Dress up the wiring and re¬ 
place the cable runs that are too chewed up. 
Install the bottom plate and top cover to com¬ 
plete the job. 

In retrospect, several changes could be made 
in this conversion. Admittedly, use of a power 
tube such as the 6V6 would not be attempted 
in a "from scratch" VFO design. Further, lack 
of voltage regulation and the location of the 
tank circuit next to the heat producing power 
supply components will draw screams from the 
purists. Despite these handicaps, performance 
is good. Of course, there is drift but even a 
selective receiver has no difficulty in keeping 
up with the signal. For those who wish, the 
oscillator can be left as is and a front panel 
crystal socket installed. This will solve the 
problem and greatly simplify the conversion. 
Use of an existing, external power supply, if 
desired, will further decrease the effort re¬ 
quired in this conversion. 

Despite the problems encountered and the 
effort expended, this is a satisfactory conver¬ 
sion. Good performance, low cost and com¬ 
mercial appearance more than compensate for 
the work involved. . . . W4WKM 

Photography by: Morgan 5. Gass man, Jr , 


FCC ACTION 

T ^3 has amended our regulations to 

permit mobile operators to simplify their log 
keeping in that they no longer have to log 
time times of start and endings of each con¬ 
tact, but only have to log the time of starting 
operation and ending operation. Big deal. 


LOOKING? SHOPPING? TRADING? 
TRYING TO SAVE MONEY? 

Write Bob Graham for Special Deals on New and Re¬ 
conditioned used gear. Cash or Budget. 

Graham Radio 

Dept. C. t Reading, Mass. Tel: 944-4000. 


C AIL AM AIR £lecfrioruc& Go-. 


K6HYY 

WA6HYU 


COLLINS, HAMMARLUND, MOSLEY, 
SWAN, SIDEBAND ENGINEERING, 
NATIONAL, GONSET 


2163A FULTON AVE,SACRAMENTO, CAL. 


I will pay cash for Motorola FMTRU 
41V 150 me mobile units. Must have 
PA9243 receiver in them. Write or call 
W6KGS, 8959 Chapman Avenue, Gar¬ 
den Grove, Cal. Phone: 714-LE9-7422 


EM FM FM FM FM 

* TRU 30D 150me $45.00 FMTRU 41V 30-50me $85 . 

F;' f R 30D 30-50me $45.00 50BR base sta. 30-50mc $85 
FMTRU 800 150mc $65-$100 SOY base sta. 30-50mc $150 
FMTR 80D 30~50me S65-S100 T44A6A 450me S100 and up 
| Aiso-GE gear $35 and up. Dumont and Link gear available. 

electronics 


northwest 


Box 7. Chesterton, Indiana 


NEW - BEAUTIFUL - DISTINCTIVE 

PINS • PLATES 

ON YOUR HAM-SHACK - YOUR RIG-AT YOUR DOOR 



s“ x r 


DESK-STAND SIGNS ON FIRM 
WOOD STAND in choice of 
WALNUT or MAHOGANY gram 
finish with sharp white letters 
BLACK WITH WHFTE LETTERS 


1 line . 

2 lines 


$2.50 

$3.00 


Mode of finest Laminated Plastic — 
Permanently engraved with Name, 
Call-letters, or both. Stain-proof — 
weather-resistant — non-corroding 
— washable — no paint used. 


SEND CASH, CHECK OR MONEY ORDER TO; 


MAM ENGRAVING 

P.O. OOX 2143 CULVER CITY. CAUF. 


TECH MANUALS 

original unabridged manuals with service info and 
schematics. Prices include postal charges 


SCR-274 
APN-t 
ARN-4 . 
APN-9 
ARR2 , . 
ARR5 . 
ARR7 . 
APR-1 
APR-4 
BC-221 
BC-6H . 
BC-610 . 
BC-733 
BC-779 


$8.50 

6.50 
8.00 

10.00 

6.00 

7.50 
7.50 
7.50 
7.50 

7.50 
5.00 
8.00 

6.50 

7.50 


ART-13 

APA-10 

APA-H 

ARC-t 

ARC-2 

RDZ 

R-388 

R-390 

URC-4 

ARC-5 

BC-348 


. $10.00 
.. 5.00 

.. 5.00 

... 8.50 

. . 8.50 

8.50 
10.00 
. 10.00 
6.00 

specify VHF 


(specify series) 


ARB . 
RAX 
TG-7 
TT-4 
TT-5 . 
TT-6 
TT-7 
mod. 14 
teletype 
or LF) 


$7.50 
.. 7.50 
.. 6.50 
. . 10.00 
. . 8.50 
8.50 
9.00 

$9.00 
. $8.50 
. $7.50 
. $6.50 


Freq meter (give No.) ... $6. 

"write about any manual not 
listed, hundreds in stock' 9 


PROPAGATION PRODUCTS COMPANY 

P. O. BOX 242, Jacksonville, Fla. 


JUNE 1963 


115 














New Products 



VHF Converters 


Amplidyne Labs has come out with a line 
of converters and preamplifiers that look first 
rate. The two meter conveter uses two Nuvis- 
tors as grounded grid r£ amplifiers, a 6J6 
crystal oscillator and a 6BQ7 mixer. This gives 
excellent freedom from overload or crossmodu¬ 
lation on strong signals. The price is only 
$34.25 plus $9.75 for a matching power sup¬ 
ply. The six meter model (on the right) uses a 
Nuvistor GG rf amplifier, a 6C4 crystal oscil¬ 
lator and a 6BQ7 mixer. Price is $28.50 (P.S. 
$9.75). The if output of both converters is 
normally 14-18 me, but this can be changed 
easily or will be sent tuned to the band of your 
choice for $1 extra. Write for more info: 
Amplidyne Labs, Box 673, Kings Park, L.I.N.Y. 


Radial 
System 

You can have a mighty frustrating time try¬ 
ing to get all that stuff up there in the air to 
radiate unless you have a fairly decent ground 
system underneath it for it to work against. 
Ready Radials has a kit of radials, a central 
hub and drive pegs available for $24.95 which 
will put a hard top on that rf sponge under 
your antennas. Send for info and watch your 
eyes bug out as you find out how important 
this unfortunately neglected key to antenna 
efficiency really is. Ready Radials, Box 5496, 
Winston-Salem, N. Car. 



What is the Institute of Amateur Radio? 


Basic Purpose: To enable amateurs to get 
more fun out of ham radio. 

() Since it is axiomatic that the more you 
know about ham radio the more fun you will 
have, one of the main interests of the Institute 
is to encourage technical proficiency. 

b) World friendship, through our hobby, 
leads to greater enjoyment and international 
good will. In the interests of this the IoAR 
will be sponsoring a number of international 
‘Tours” to enable U. S. amateurs to personally 
meet foreign amateurs. Group travel permits 
Institute members and their families to travel 
at a considerable saving over the normal trip 
costs. 

c) Since the present FCC system for modi¬ 
fying rules and regulations favors the majority 
views it is important that minorities be able to 
present their ideas and be given every encour¬ 
agement for technical advancement. The IoAR 
will try to help such minority groups to be 
better understood and to promote legislation 
which will help these groups where it is not to 
the detriment of the majority. Ham groups in¬ 


terested in TV, RTTY, wideband FM, remote 
repeaters, remote control, etc., are cases in 
point. 

d) Our hobby will be the most fun for the 
most operators when our rules and regulations 
meet the immediate present day demands of 
active amateurs. By encouraging discussion 
and progressive thinking along these lines the 
IoAR hopes that amateurs will take a greater 
interest in the running of their hobby and will 
exert their influence intelligently. 

e) It is NOT the intention of the Institute 
to become a second ARRL. This means that 
unless the members of the IoAR decide other¬ 
wise there will be no QSL Bureaus, no traffic 
handling nets, no myriad of contests, etc. 

MEMBERSHIP: Open to anyone interested. 
Dues are $1 per year. 

Please give name, call, class license, year 
first licensed, address, city, zone, and state on 
your application. Send application to: 

Institute of Amateur Radio 
Peterborough, New Hampshire 
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Verviers 

Rally 


A Funny Thing Happened To Me On The Woy 
To The Zwaanaardestraat .... 


DON’T FOOL AROUND WITH 
MESSY WIRE GUYS 


Polyethylene guy line reduces installation time to a frac¬ 
tion of what it used to be. It eliminates need for in¬ 
sulators, turnbuckles and all other special fittings and 
brackets. Cuy length is easily adjustable after installed. 

No need for periodic replacement, this material will 
outlast your tower. Won't stretch either. Many other 
uses where high strength insulator is needed. Available 
in a variety of bright colors. Write for complete details. 
Send 25c for sample. 20% discount on orders over 500 feet. 


1/4" 

1000 

lb. 

5/16" 

1400 

lb. 

3/8" 

2000 

lb. 

1/2" 

3400 

lb. 


test 4c per foot 

test 5c per foot 

test 8c per foot 

test 14c per foot 


Check or MO to 

Byron Airpark 

Rural Route 3 
Xenia, Ohio 


Dear Wayne, 

Amateur radio history was made on Sunday, April 28th 
in a small town in Southern Belgium. The Verviers Rally 
marked the dawn of a new era in amateur radio . . . the 
beginning of Reciprocity ! 

Though much has been written and a lot more pro¬ 
nounced on the subject of reciprocity, it was the Belgians 
and the Dutch, always reputed for their good sound 
sense, that broke the ice and arranged it so that overseas 
amateurs could obtain temporary licenses for a short period 
to cover the Verviers Rally. 

The result was a shower of overseas amateurs, their 
wives and families, in gay vacation spirit, descending on 
the area in off-season . . . no doubt to the gratification of 
hotel keepers and the souvenir stores. 

British, French, German and U. S. amateurs applied 
for the distinctive O X5 and PA9 calls. They were only 
on for the one weekend, too bad if you missed them ! 

I crossed the English Channel with my husband 
C3NMR, our two sons and guests G3BHT and G3PAH, 
all in our large station wagon which was complete with a 
little SSB transceiver, the fabulous Tittle Courier, as 
described in the journal of the Amateur Radio Mobile 
Society, plus a two meter rig. Though we were armed 
with enough documents to hog down the car at no time 
was any of the mobile gear questioned by customs officials 
and the sheaf of papers returned to London virgo intacta. 

Naturally it poured the whole day of the Verviers 
Rally. Even so there were many contests, including a 
fox hunt, a treasure hunt, etc. No doubt you’ll find the 
scores recorded somewhere in some radio magazine for 
those interested in such mundane matters, but the impor¬ 
tant thing was that everyone had a marvelous time and 
that good humor, friendship, cooperation and good w ill 
were the rules of the day. The noise of many nationalities 
all talking different languages at the prize-giving was 
thrilling to hear. 

One of the real high points for any trip is the different 
food that you encounter. I'll never forget a Dutch break¬ 
fast: six different kinds of bread, slices of butter, loads 
of ham, Dutch cheese, jam, chipped chocolate to sprinkle 
over your thickly buttered currant bread and the finest 
coffee I’ve ever had. The breakfast, complete with hotel 
room with hot and cold running chambermaids cost only 
$2.50 per person ! 

On the Ostende-Brussels autoroute we operated as 
GN5ZC and worked, while in motion, a UA1, WA2, and 
a 5A4. CX8FR called us and held on until we crossed 
the Dutch border and changed to FA9NMR. The little 
Courier SSB transceiver sure gave a good performance. 

In Rotterdam we worked a gaggle of two meter stations 
and in Leiden PAayHVN sent out mobile two meter 
stations to bring us in for tea. Other PA^’s soon rolled 
up and we had quite a hamfest right there on the edge of 
a daffodil field (the tulip bulbs are late this year due to 
cold weather). 

The trip to Verviers was marvelous and all who attended 
had a wonderful time. Let’s hope that the event will be 
yearly and that many times as many stations turn up for 
in next year. 

Sylvia Margolis 

(Mrs. G3NMR). 


ARE YOU A DREAMER? 

HAVE YOU ALWAYS DREAMED OF MOVING UP TO A 

COLLINS S/LINE? 

OR A KWM-2? OR A 30L-1 LINEAR? 

IT WILL PAY YOU TO CONTACT US FIRST WHEN 
BUYING COLLINS EQUIPMENT! 

WE CAN SAVE YOU MONEY, MONEY, MONEY U 
YES, YOU WILL BE SURPRISED AT OUR 

HIGH TRADE-IN ALLOWANCES!! 

JUST LIST THE GEAR YOU WANT TO TRADE-IN AND 
WHAT NEW GEAR YOU WANT AND MAIL IT TO US 

NOW! ! 

REMEMBER — 

YOUR MAIN INTEREST IS: 

"WHAT WILL MY BALANCE DIFFERENCE BE?" 

WITH OUR TRADE-IN ALLOWANCE HIGH— 

YOUR BALANCE DIFFERENCE WILL BE LOW ! ! 

write now to Bill, K6L0S, at 

MISSION HAM SUPPLIES 

5472 Mission Blvd. Riverside, California 

Phone (area eode 714) OV 3-0523 


CONVERTER SALE 


6 meter converter $8.00 postpaid. Complete with 3 high fre¬ 
quency transistors and 49.4 me. crystal for output in broadcast 
band or 36 me. crystal for output in 14-18 me. band. Low 
noise and better than 1 microvolt sensitivity. Operates on 6-12 
V D.C. 

Limited quantity—send your order today. 

VANGUARD ELECTRONICS LABS Dept. H-6 
190-48—99th Ave. Hollis 23, N. Y. 


GENERALIZE YOURSELF! 

LEARN RADIO CODE 

The EASY WAY 

No Books To Read—No Visual 
Gimmicks To Distract You. Just 
listen and learn 

Based on aiadera psyeholofical 
techniques — This course will 
take you beyond 13 w.p.ai. in 

LESS THAN V 2 THE TIME 

Available also on magnetic tape 

See Your Desler Now/ 

Album Contains Three 12" LP’s 2 V 2 Hr. Instruction 


Life Storv of 

mr 

Nikola Tesla 

Now, learn code and some¬ 
thing else at the same time. 
Fascinating story and code 
practice at same time. %2A9 

EPSILON RECORDS 




2769 CAROLINA 
REDWOOD CITY, CALIF. 
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Say you saw it in 

73 


even if you didn't 


vh 


WANTED 

Transistors, diodes and tubes 
of all types. Write or phone. 

V & H RADIO 

2053 Venice, LA6, Calif. 


GUARANTEED RECONDITIONED 

—I I— III | ^ _ 

ham gear 

Qrttviadj WMTEN0W 

FOR MONTHLY 

mTsViy' 5 ’ ELECTRONICS FLYER - 

999HOW1AIRD AVE-BURLINGAME, CAL. 



Keep a card file of your ham friends? Do it 
the easy way with QSO-LOG, the new loose- 
leaf QSO file. Compact, only 8x5x2, but re¬ 
places 800 cards. Complete, space for all the 
data you want to keep. Rugged construction for 
lifetime use. Money back if not satisfied. 

$9.95 complete postpaid. (In Calif, add 4% tax). 

COHRS Department 76, Charter Oak, California. 


MORI BARGAINS 

HS-33 - HS 23 - Hi or Low Imp. - Either $5.95 

H58P - Navy Hi Imp. - $3.95; HS30 - $1.95; TF20 - 
$1.49 

CD307 - CD605 - Extension cords - 95c ea. 

Beam Filter - (Lazy man's Q5er) - $1.95 

Phone Patch - Famous - RM52 - $1.95 

NICAD Battery - 1.2v. 3.5 A, H. - Nylon $1.95, 
Plastic $1.75 

Blower - 1 2 to 24v AC-DC to 500vdc 200 ma - $2.95 

Coaxial Relay - 5A 325/U - (see August 1962 73) - 
$7.95 

Coaxial Relay - 12 or 24vdc - 300W - SPDT - $3.95 

Crystals - FT243 - CR1-HC6U, etc. - Send self ad¬ 
dressed envelope for listings. 

RTTY;SSB :Phone Patch; etc., etc. Versatile multi¬ 
match transformer - 98c 

Arrow Sales—Chicago, Inc. 

2534 S. Michigan Ave., Chicago 16, 111. 


255A Polar Relays 

$2.95 ea. 

Silicon Rect. 18 amp at 50V. 


Pos. or Neg. case 

$.48 ea. 

110VAC DPDT relay 

$2.95 

ARC 5 Receiver new 6-9.1 me. 


w/auto tune and dynamotor 

$16.95 


Sam’s Radio 
& Electronics 

14401 Meyers Road 
Detroit 27, Michigan 

25% deposit on C.O.D.’s 
Please allow for postage 
4% sales tax in Michigan 


(W2NSD from page 7) 

troversy I see no point in arguing about some¬ 
thing that obviously was never intended to be 
anything but something to argue about. There 
are enough serious real problems afoot; let us 
hope that the ARRL directors don’t get in¬ 
volved in this. 

VHF Hamfest 

The Microwave Society of Long Beach is 
sponsoring a three day hamfest June 14-15-16 
at the Lafayette Hotel. Write to K6GKX, Box 
3303, Long Beach 3, Cal. for info. 

Swampscott 

The Swampscott Convention this year seems 
to have been the biggest one yet. I know that 
our booth was jammed just about solid for the 
entire duration and we sold a record number of 
subscriptions to the magazine. Even more im¬ 
portant to me was the flood of fellows taking 
time out to stand patiently around until they 
could break through the mob and tell me that 
they liked the magazine. This is quite a change 
over the reception of just two years ago when 
hundreds of fellows were amazed to find a new 
magazine in publication. This time not one 
chap wanted to know what on earth 73 was 
. . . they all knew. 

It does not dismay me to report that our 
special issues of 73 have been driving one or 
two other ham magazine publishers to distrac¬ 
tion. The big March Receiver issue really 
rocked them back on their heels. Nothing like 
this had even been thought of before. Then 
came the Transceiver section in the 128 page 
April issue! If you were one of the hundreds 
of readers that wrote in and thanked me for 
that one I want you to know that your letter, 
though unanswered, was appreciated. 

In May we rested up with a smaller issue, 
gathering steam for this Surplus Special. As 
you thumb through the magazine you’ll note 
that I have managed to round up the largest 
collection of surplus listings ever published 
anywhere. Only one or two surplus dealers 
managed to evade my persistance, plus a few 
that were deliberately left out so you won’t 
have the misery that I have had in dealing 
with them. We’ve got the good guys here, 
with but few exceptions. 

You might just as well read through the sur¬ 
plus section, for it is just as much a special 
section as that receiver compendium back in 
March. It cut down on the number of articles 
for this month, but that seems like a small 
enough sacrifice to get in this giant catalog. 

Our fellow publishers can take heart that 
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we have nothing really outstanding planned 
for July and August, outside of a section on 
Quads and another on Towers. Heh, heh . . . 
wait’ll you see that 40 meter quad! Watch out 
in September though . . . and OCTOBER! 
Our 4th annual October issue is going to be 
a corker. I won't tell any more about it right 
now for I don't want to ruin their summer com¬ 
pletely. Oh, yes, I expect the subscription rates 
will be a little higher by then too . . . have to 
with the larger magazine, you know. 

No Music to his Ears 

The FCC, after a ridiculously long time, 
finally quashed the petition sent in by Fred 
Huntley W6RNC asking that amateur stations 
be permitted to play the National Anthem 
twice a day. RNC had been in trouble with the 
FCC over the rabble rousing “Anti-Communist 
Amateur Radio Network" broadcasts that he 
had been making. His mimeo machine seems 
to be still busy grinding out hate propaganda 
for weak minded hams to wallow in. I’m not 
sure whether he is still providing recorded 
telephone messages since he was publicly ac¬ 
cused of anti-Semitism for one of his phone 
messages. The Anti-Defamation League said 
the “patriotic" materials RNC urged upon those 
who dialed his number included “staple horror 
items in the arsenal of professional bigots." 
Thank heavens out of the 250,000 hams we 
have in this country there are only a handful 
like this one. Now, how do we wash that hand? 



Lafayette HE-80 Receiver 

You'll want to know more about this new 
communications receiver announced by Lafay¬ 
ette Radio, 111 Jericho Tpk, Syosset, L. I., 
N. Y. The HE-80 sells for $149.50 and covers 
general coverage from 550 kc to 30 me with 
electrical bandspread and separate calibrations 
from 10 thru 80 meters. It also covers 48-54 
me with dual conversion. It features a product 
detector, BFO, Q-Multiplier, crystal calibrator, 
ANL, S-Meter, and many other interesting 
points. Quite a package. Write Lafayette for 
more info. 


SEMI-CONDUCTOR SALE! 


NO CHANCE 


() 20 Amp Power Rect. Stud, Silicon .$1 

() 15 Silicon Diodes, ‘Epoxy* .$1 

( ) 20 Top Hat Rects. to 750 ma, silicon $1 
() 15 PNP Transistors, asst types . ... $ I 
() 15 NPN Transistors, asst types ...$l 
() 10 Surface Barrier Trans’t’rs, pnp..$l 
() 5 Power Transistors, 2NI55 case ..$1 
( ) 2 40W Power Transistors, 2NI74 case $1 

() 10 2-Amp Rects, stud, silicon .$1 

() 25 Rect, Trans’t’rs, Diodes, asst , .$1 
( ) 15 CK722 Type Transistors, pnp . .$1 

( ) 10 Transistors, 5 pnp, 5 npn .$1 

( ) 25 Silicon'n Germanium Diodes .. $1 
FACTORY TESTED! GUARANTEED! 
( ) I Watt Zener, choose 3 to 30V ....$1 
( ) 25 Amp Trans’t’rs, Car Ignition ...$l 
( ) 30 ‘Kllp-in’ Diodes, Germanium . $1 
( ) 15 IN34 Diodes, Glass, Submini . .SI 

( ) 4 2N35 Type Trans’t’rs, npn .$1 

( ) 4 2N107 Type Trans’t’rs, pnp .$1 

( ) 3 2NI70 RF, OSC Trans't’rs, npn ..$1 

( ) 6 2N377 Transistors, npn .$1 


TEST 'EM! FULLY GUARANTEED! 


FREE! 

WE 

PAY 

THE 

POSTAGE 


( ) CAR IGNI¬ 
TION BASIC 
incl: 2 N 174, 
zeners, rect, 
sink, instruc¬ 
tions ....$7.99 


POLY PAKS 


P. O. Box 942A 
S. Lynnfield, Mass. 


Send 10c 
for parts 
catalog I 


SURPLUS 

At unusual prices 


VHF Rcvr. Complete w/8 tubes & 6 xtal’s NEW $3.85 

COLLINS Filter chokes 6hy @ 150 mils 30c ea or 
a case of 10 for $2.25 

BLOWER 60 cfm 115 VAC 60 cy NEW .$6.98 

F.O.B. Son Jose, Calif. 


We have over 50 tons of electronic surplus 
priced by the pound and by unit. 

WRITE FOR UP TO DATE LIST 

STAR ENTERPRISES 

P.O. Box 261 Campbell, California 


RW June Specials 

Low-Low Prices 

UHF Co-ax connectors — brand new 1963 production, manu¬ 
factured to military specifications. 

PL-259 male plug ... 28c ea. SO-239 female chassis 


UG -175 adaptor for 

RG-58/U . 8c ea. 

UG-176 adaptor for 

RG-59/U . 8c ea. 


socket - - 28c ea. 

PL-258 double female— 
collects two PL-259’s 

60c ea. 


BC-221 Frequency Meter with original calib. book and xtal. 
Used - good cond., checked out, limited quantity. 

Special at $49.50 

BC-604 Transmitter, 20-27.9 me, NBFM. 40 kc deviation. 

30 watts. With all 7 tubes and schematic. Used-good $4.95 
3E29/829B tubes, pull outs new equipment. Tested and guar¬ 
anteed ..*. > 4 - 95 

All above prices are in effect only until July 15, 1963 — 

order now — don’t wait! 

Minimum order $2.50. Send check or MO with order. Write 
Dept. 730 for bulletin 38 which is loaded with bargains. 

RW Electronics 

2430 S. Michigan Ave. Chicago 16, III. CAIumet 5-1281 




ALL BAND AMATEUR RADIO TRAP ANTENNAS! 


-//- 


For ALL Amateur Trans¬ 
mitters. Guaranteed for 
500 Watts Power for Pi- 
Net or Link Direct Feed, 
Light, Neat, Weatherproof 


Reduces interference and 
Noise on All Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronger. 
Clearer on All Bands I 


Complete as shown total length 102 ft. with 87 ft. of 72 ohm 
balanced feedline. Hi-impact molded resonant traps. (Wt. 3 oz. 
Y x 5" long). You Just tune to desired band for beamlike re¬ 
sults. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS I NO EXTRA TUNERS OR GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Use as Inverted V for all band power gain. NO 
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION I 
80-40-20-15-10 meter bands. Complete .$14.95 

40-20-15-10 meter bands. 54-ft. ant. (best for swl's) ... 13.95 

SEND ONLY $3.00 (cash, ck., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete installation & technical instructions fur¬ 
nished. Free information. 

Available only from: 

WESTERN RADIO — Dept. A7-6 — Kearney, Nebraska 
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Hamfest Tour of Europe 

London Paris Geneva Rome Berlin! 


Three weeks in Europe for only $550! This 
includes travel by air to all cities, hotels and 
breakfasts . . . plus our secret guide to low 
cost entertainment and restaurants in all cities. 

SCHEDULE 

Leave Idlewild N. Y. Oct. 6th 

Arrive London AM Oct. 7th 
Arrive Paris AM Oct. 11th 

Arrive Geneva AM Oct. 16th 
Arrive Rome AM Oct. 19th 

Arrive Berlin AM Oct. 23rd 
Leave Berlin Oct. 27th 

Arrive Idlewild Oct. 27th 
This being an all-ham flight will make it a 
lot more fun than an ordinary trip. In London, 
in addition to a big hamfest with the local ops, 
you will have four days to get lost in the un¬ 
derground, shop in the famous English shops, 
see a music hall and visit as many G's as you 
can manage. Then on to Paris where we will 
meet the French hams, shop in the Flea Mar¬ 
ket for unbelievable bargains, see the Inter¬ 
national Automobile Show, meet many IN¬ 
TERESTING French girls, see the Follies, the 
amazing Lido nightclub (costs $8, but wow 
is it worth it!), the Metro, the Eifel Tower, 
the Louvre and some coffee while watching 
the beautiful gals walking along the Champs. 
Next stop Geneva where you find the finest 
international shopping in the world, a visit 
to 4U1ITU, and maybe a side trip to Chamonix 
for the adventurous to ride the cable car up 
Mt. Blanc, one of the most exciting rides you'll 
probably ever run into. Rome is the next stop. 
We only have four days to do a months sight¬ 
seeing and sample the ambrosia of their inex¬ 
pensive but incredible restaurants. On Sunday 


we all can get a Papal Blessing . . , and wait’ll 
you try the real Italian ice cream! Then we’re 
off to Berlin, over 100 miles behind the Iron 
Curtain, where you’ll not only see and feel 
the infamous wall, but you’ll get a guided tour 
behind the wall and see for yourself the desola¬ 
tion of the Communist East Germany and East 
Berlin. Don’t forget a camera and plenty of 
film. Berlin also has some of the finest shopping 
in Europe, one of the most famous zoos in the 
world, and some unforgettable nightclubs such 
as the Resi. 

Since this is a club group it is necessary that 
one member of your immediate family must be 
a member of the Institute of Amateur Radio 
(send $1 to join). Send $250 with your reser¬ 
vation for each person going, the remaining 
$300 is due 60 days before blast-off, August 
6th. Full refunds can be made up until one 
week before flight time should some disaster 
strike. We have to have the reservation money 
so we can reserve space on planes, in hotels, 
etc. Send reservations and check to the In¬ 
stitute of Amateur Radio, Peterborough, New 
Hampshire. 

Compare the cost of this trip with the most 
economical regular air travel and you’ll find 
that the same itinerary would cost you $630 
for air fare alone. That’s the nice thing about 
group travel and having a non-profit club run¬ 
ning things. 

We re going to all have the time of our lives, 
how about coming along. Even if you have to 
sell the car or borrow the money this will be 
well worth it . . . an experience you’ll never 
forget. 

73—Wayne Green W2NSD/1 



Send for your copy of our new 1963 catalog 

Barker & Williamson Inc 

Radio Communications Equipment 

Since 1932 
Bristol, Penna. 
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(TV from page 64) 

VIDEO & SYNC jack. You should now have 
a picture on your receiver or monitor. If the 
video from your scanner or camera has nega¬ 
tive going sync and blanking, the switch on 
the modulator next to the 7F8 should be in 
the minus position, if the sync and blanking are 
positive going, the switch should be in the 
plus position. This should make the picture 
on your receiver positive. If your receiver is 
positive and your monitor has a negative pic¬ 
ture and the switch is right, then remove the 
four screws on the MONITOR and ANTENNA 
plugs and lift out the diode probe box from the 
bottom. Reverse the polarity of the diode and 
replace the box. Trace the lead to the meter 
switch and reverse it also so that your antenna 
meter will read properly. Now both your re¬ 
ceiver and monitor should have positive pic¬ 
tures. 

You will find that slight retuning of the cath¬ 
ode line is required for the best picture. 

Now remove the loop and connect the an¬ 
tenna and you are on the air! 

Your average input with an 800 volt supply 
will be about 35 watts. Which means your peak 
input (on sync peaks) will be about 100 watts. 

Raising the high voltage supply to about 
1200 vdc will raise the average input to just 
under the 50 watt limit presently on the 420 
me band. 


Without expensive test equipment it is diffi¬ 
cult to obtain accurate power output measure¬ 
ments. Good dummy loads at 450 me are not 
easy to come by. However, with 24 watts 
input there was sufficient output to cause 
severe overheating of a homebrew 4 watt 
dummy load made of 4 one watt carbon re¬ 
sistor. This type of resistor is a poor UHF load 
and would tend to cause power measurements 
to appear lower than they actually are. I be¬ 
lieve that this transmitter is capable of eight 
to ten watts average output at 25 watts aver¬ 
age input. In any case, this unit will make a 
substantial difference in signal strength over 
1 and 2 watt type rig as well as providing a 
beautiful driver for a 500 or 1000 watt ampli¬ 
fier should the current 1 KW on 420 proposal 
be passed. 

Some difficulty was encountered in acquir¬ 
ing 3C22’s inexpensively, but we finally found 
that J. J. Candee Co., 509 N. Victory Blvd., 
Burbank, Calif, will supply them brand new 
and guaranteed for $15.00. The ART-26 s less 
tubes, meter and power supply are available 
for $24.95 through Kencol Electronics, 2816 
E. Norwich, Fresno 26, California. Don't mis¬ 
take the APT-5 for the ART-26. This transmit¬ 
ter is similar in appearance but it is not a tele¬ 
vision transmitter. The 6AB7 and the 7F8 may 
be purchased locally but if you can't find any 
they are available through Allied Radio, 100 
N. Western Avenue, Chicago 80, Illinois. 


SUBSCRIPTION RATE: $3.50 per yeor 

NEWSSTAND RATE: $4.80 per year 

YOU FIGGER IT OUT. 

And remember that there are going to be a lot more special issues 

of 73 coming along. 

Name ...... Call .. 


Address ............. 

City ...... Zone .State. . 

□ $3.50 One Year □ $6.50 Two Years □ $9.00 Three Years 


□ $40 Life (yours or ours) 

50c each enclosed for the following back issues. .. . 

fjan. '61 out of print) Class license. . 

□ $1.00 enclosed for one year membership in Institute of Amateur Radio. 

Send to: 73, Peterborough, N, H, 


JUNE 1963 


121 









CARE AND FEEDING OF 
HAM CLUBS $1.00 


73 Products 


Peterborough, N. H. 


CAES-/ FEEDING 

Cl i 

i HAM CLUB) 


> MAIliMHQ i 
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K9AMD’s interesting book 
on all aspects of forming and 
holding together a ham club. 
This is the result of exhaus¬ 
tive interviews with many 
club officers and will be in¬ 
valuable to every club going. 


NEW RTTY BOOK $2.00 





' A r • \ Y > A Y . 


kL{ <u siw ^w 

GO Q QQQQQ G G O 

( SPACE) 

This handbook is written for the beginning 
RTTY op, but due to the profusion of info, 
pictures, circuits, etc., it will be valuable to all 
RTTY’ers and those who may RTTY them¬ 
selves. If you don’t know what RTTY means 
don’t buy it. For $2 what can you lose? It’s 
worth almost that much in paper. 


FREQUENCY MEASURING 
HANDBOOK $1.00 



Rather thorough exploration 
of the subject, complete with 
an exhaustive bibliography. 
ByW^HKF 


BINDERS FOR 73 $3.00 

Keep your issues of 73 all in good shape and 
keep them from straying. Specify year: ’60-61, 
’62, ’63. Red Leather binder with gold stamped 
“73” and year. Darbs. 


BACK ISSUES 50c 
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You can enjoy back is¬ 
sues of 73 just as much 
as current. Send for one 
each month to pad out 
those dreary days. All 
back issues now available 
except January 1961. 
Early issues going to $1 
soon. Supply very limit¬ 
ed. 


SIMPLIFIED MATH 50c 


m &\rsa 

stiJurtJt 
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This booklet takes you 

K ’V by the hand and 
you through the 
mysteries of Ohm’s Law, 
squares, roots, powers, fre¬ 
quency/meters, logs, slide 
rules, etc., and does it by 
an amazingly new method. 


AN/VRC-2 CONVERSION 

$1.00 


Exhaustively complete 
instructions on convert¬ 
ing the surplus and in¬ 
expensive VRC equip¬ 
ment for six meter wide 
band FM ham net opera¬ 
tion. Get thyself on 
52.525 me and join the 
national wide band FM 
activities. 


OF THE 

AN/VKC-2 

by 

Lloyd Hanson,W9YCB 


INDEX TO 


SURPLUS 


AN/ARC 
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INDEX TO 
SURPLUS $1.50 

This is a complete list of 
every surplus conversion ar¬ 
ticle that has ever been pub¬ 
lished, with a brief descrip¬ 
tion of the conversion. In¬ 
valuable bibliography. 


2 CONVERSION 

$1.00 

Complete schematics and 
thorough conversion details 
on this modern transceiver 
which covers 2-9 me (80-40 
meters . . . and 160). This 
unit now sells for $40 to $50 
surplus and is easily con¬ 
verted into a terrific little 
transceiver. 
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HAM-TV $3.00 



This book gives you a 
blow by blow description of 
how to get on the air on 
TV for under $50. This 
book is the reason that hun¬ 
dreds of hams are now go¬ 
ing on TV. This is not the 
usual theory book, just a 
how-to-do-it manual. 


AMATEUR TELEVISION 
EXPERIMENTER 
$1.00 per year 


The first six issues of this 
invaluable bulletin are now 
in print. Each one is worth 
more than the year's sub¬ 
scription. Send $2 for com¬ 
plete set from #1 up 
through #12. Quantity lim¬ 
ited so don't wait. 


SURPLUS TV SCHEMATICS 

$1.00 


TV'ers who are interested 
in saving a lot of construc¬ 
tion time and still want to 
have elaborate TV gear will 
do well to watch those sur- 

E lus ads and invest in this 
ooklet, the only source of 
the diagrams you’ll be need¬ 
ing. 


COILS 50c 

Well illustrated basic book 
which describes all of the 
different types of coils to be 
found in radio work. Covers 
theory and practical aspects. 
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CW $1.00 



Written by an expert. One 
of the best methods for 
learning the code yet de¬ 
vised. Lays in a good foun¬ 
dation for later high speed 
CW ability. CW can be a 
lot of fun if you go about 
learning it the right way. 
This book will be invaluable 
to the beginner and the ham 
who wants to really increase 
his code speed. 


CALL BADGES 

101—ENGRAVED NAME BADCES. 

Your first name end coll engraved on 
3" x laminated plastic, choice of 
red badge with white tetters or black 
badge with white letters. Badge has 
safety lock pin so it can't fall off. 
These are great for club meetings, 
hamfesfs, etc. $1.00 



In the interests of making home construction 
simpler for those readers with anemic junk 
boxes 73 has gathered together the parts re¬ 
quired for building our less complicated proj¬ 
ects. These kits are as complete as we can make 
them, containing good quality parts. Except 
where the chassis or case is integral to a unit 
we do not supply it. We will mention when we 
do supply a case or chassis. We do supply 
tubes, sockets, condensers, resistors, transform¬ 
ers, connectors, etc. The kits are kept in stock 
to the best of our ability, though sometimes 


the distributors who supply us delay us a bit. 

3 NUVISTOR 2M PREAMP. Mar 63 p8 

W9DUT Kit . .......$18.50 

1 TUBE V 2 W QRP 40M XMTR. Mar 63 p22 

W!MEL Kit .....$6.00 

2 TUBE 40M RCVR. Mar 63 pH 

K6LJY-2 Kit .$16 50 

2 TUBE 40M XMTR. Mar 63 pH 

KSLjY-l Kit .$2*150 

15-20M NUVISTOR PREAMP. Apr 63 p40 

W65FM Kit . $4.00 

ADJ. REC. XSTR P.S. Apr 63 p8 

W1IS1 Kit . $25.00 

DIODE NOISE GENERATOR. Apr 63 pl5 

THOMAS Kit. $9,00 

VECTOR VFO. Apr 63 p24 

W71DF Kit . $6.50 

6M XSTR XCVR. May 63 pS 

K3NH1 Kit .'.$25,00 

6DJ8 6M CONVERTER. May 63 pll 

WA2HVK Kit . ....$17.50 
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Read hooks 
Get Smart 
And win the love 
of a beautiful girl 


11—I6TH EDITION RADIO HAND¬ 
BOOK—by Bill Orr W65AI. This fan¬ 
tastic book is loaded with the most 
understandable theory course now 
available in our hobby plus dozens of 
great construction projects. This is 
the best ham handbook in print by 
a wide margin. Easily worth twice the 
price, $9.50 

IB—REFERENCE DATA FOR RADIO 
ENGINEERS. Tables, formulas, graphs. 
You will find this reference book on 
the desk of almost every electronic 
engineer in the country. Published by 
International Telephone and Tele¬ 
graph. $6.00 

16—HAM RECISTER—Lewis (W3VKD). 

Thumbnail sketches of 10,000 of the 
active and well known hams on the air 
today. This is the Who's Who of ham 
radio. Fascinating reading. Only edi¬ 
tion, Now only $2.50 

21— VHF HANDBOOK—Johnson (W6- 
QKI). Types of VHF propogation, VHF 
circuitry, component limitations, an¬ 
tenna design and construction, test 
equipment. Very thorough book and 
one that should be in every VHF shack. 

$2.95 

22— BEAM ANTENNA HANDBOOK— 

Orr (W6SAI). Basics, theory and con¬ 
struction of beams, transmission lines, 
matching devices, and test equipment. 
Almost all ham stations need a beam 
of some sort . . . here is the only 
source of basic info to help you decide 
what beam to build or buy, to install 
it, how to tune it. $2.70 

23— NOVICE & TECHNICIAN HAND- 
BOOK—Stoner (W6TNS). Sugar coated 
theory: receivers, transmitters, power 
supplies, antennas; simple construction 
of a complete station, converting sur¬ 
plus equipment. How to get a ham 
license and build a station. $2.85 

24— BETTER SHORT WAVE RECEP¬ 

TION—Orr (W5SAI). How to buy a 
receiver, how to tune it, align it; 
building accessories; better antennas; 
QSL's, maps, aurora zones, CW re¬ 
ception, SSB reception, etc. Handbook 
for short wove listeners and radio ama¬ 
teurs. $2.85 

26— S9 SIGNALS—Orr (W6SAI). A 

manual of practical detailed data cov¬ 
ering design and construction of 
highly efficient, inexpensive antennas 
for the amateur bands that you can 
build yourself. $1.00 

27— QUAD ANTENNAS—Orr (W6SAI). 

Theory, design, construction, and oper¬ 
ation of cubical quads. Build-it your¬ 
self info. Feed systems, tuning. $2.85 


28—TELEVISION INTERFERENCE— 

Rand (W1DBM). This is the authorita¬ 
tive book on the subject of petting 
TV1 out of your rigs and the neighbors 
sets. 

32—RCA RADIOTRON DESIGNERS 
HANDBOOK— 1500 pages of design 
notes on every possible type of cir¬ 
cuit. Fabulous. Every design engineer 
needs this one. $7.50 

36— CALL LETTER LICENSE PLATE— 

Regulation size license plate Please 
give your call and the color of letters 
and background. $3.00 

37— 101 WAYS TO USE YOUR HAM 
TEST EQUIPMENT— Middleton. Grid- 
dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise gen¬ 
erators, and reflected power meters are 
covered. Tells how to chase trouble 
out of ham gear. 168 pages. $2.50 

45—CURTA COMPUTER. The world's 
smallest computer. Send for detailed 
information. Makes the slide rule look 
sick. Like a big Monroe computer only 
hand size. $125.00 

48 — BASIC ELECTRONICS— Covers sub¬ 
ject completely. Written for use with 
RCA Institute training course. $9.25 

49— ELECTRONIC COMMUNICATION 

—Shrader. Huge book aimed at giving 
all information necessary for FCC com¬ 
mercial and amateur licenses. $13.00 

52— HOW TO READ SCHEMATIC DIA¬ 

GRAMS—Marks. Components 6 Dia¬ 
grams; electrical, electronic, ac, dc 
audio, rf, TV. Starts with individual 
circuits and carriers through complete 
equipments. $3.50 

53— BASIC ELECTRONIC TEST PRO¬ 
CEDURES— Turner. This book covers 
just about every possible type of elec¬ 
tronic test equipment and explains in 
detail how to use it for every purpose. 
Testing: audio equipment, receivers, 
transmitters, transistors, photocels, dis¬ 
tortion, tubes, power . . . etc. $9.75 

55— TRANSISTOR CIRCUIT HAND¬ 
BOOK —Simple, easy to understand ex¬ 
planation or transistor circuits. Dozens 
of interesting applications. $4.95 

57A—HOW TO OBTAIN YOUR CITI¬ 
ZENS RADIO LICENSE by W6SAI. 

$1.00 

57B—YOUR CITIZENS RADIO STA¬ 
TION by W6SAI. Installation and 

operation. $1.00 

58—ANTENNAS FOR CITIZENS RADIO 
SERVICE by W6SAI. Basics and a 
number of simple to construct but 

effective antennas. $1.00 

63—CE TRANSISTOR MANUAL— 6th 

edition. This is one of the best buys 
around: 22 chapters, 440 pages, dia¬ 
grams by the gross, data, facts, charts, 
etc. If you don't have this one you 
just aren't up to date. only $2.00 


Radio 


Bookshop 


66— DESICN MANUAL FOR TRANSIS¬ 

TOR CIRCUITS BY CARROLL. Tested 
transistor circuits for design engineers. 
Interesting reading too. $9.50 

SPECIAL SPECIAL SPECIAL SPECIAL 
Radio Handbook, 15th Edition, written 

by Bill Orr WoSAi, over SCO pages. 
Covers every phase of amateur radio 
from the very basics right up through 
the construction of just about every¬ 
thing you could want in ham gear. 
Originally published at $8.50. Super- 
ceded by the new 16th edition which 
is the same except for new construc¬ 
tion projects and selling for $9.50 (see 
number 1)1. Special, until the last 
few copies are gone, only $5.95! 

67— TRANSISTOR CIRCUIT ANALYSIS 

AND DESICN by Fitchen. Written pri¬ 
marily as a college text to teach cir¬ 
cuit design. $13.00 

80— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. 1 (second edi¬ 
tion). This book gives circuit dia¬ 
grams, photos of most equipment, and 
rather good and complete conversion 
instructions for the following: BC-221, 
BC-342, BC-312 BC-348, BC-412, 

BC-645, BC-946&, SCR-2f4N 453A 

series receivers conversion to 10 meter 
receivers, SCR-274N 457A series trans¬ 
mitters (conversion to VFOISCR-522 
(BC-624 and BC-625 conversion to 2 
meters), TBY to 10 and 6 meters, PE- 
103A, &C-1068A/1161A receiver to 2 
meters. Surplus tube index, cross in¬ 
dex of A/N tubes vs. commercial 
types, TV & FM channels. $3.00 

81— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. II. Original 
and conversion circuit diagrams, plus 
photos of most equipments and full 
conversion discussion of the following: 
BC-454/ARC-5 receivers to 10 meters, 
AN/APS-13 xmtr/rcvr to 420 me BC- 
457/ARC-5 xmtrs to 10 meters. Selen¬ 
ium rectifier power units, ARC-5 power 
and to include 10 meters. Coil data- 
simplified VHF, GO-9/TBW, BC-357, 
TA-12B, AN/ART-13 to ac winding 
charts, AVT-112A, AM-26/AtC, LM 
frequency meter, rotators, power chart, 
ARB diagram, $3.00 

82— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. Ill—Original 
and conversion diagrams, plus some 
photo of these: 701 A, AN/APN-1, 
AN/CRC-7, AN/URC-4 CBY-29125, 
50083, 50141, 52208, 52232, 52302-09, 
FT-Af*A, BC-442, 453-45^ 456-459, 
BC-696. 950, 1066, 1253, 241A for 
xtal filter, MBF (COL-43065), MD- 
7/ARC-5, R-9/APN-4, R23-R-28/ 

ARC-5, fcAT, RAV, RM-52 ( 53), Rt- 
19/ARC-4, SCR-274N, SCR-522, T-15/ 
ARC-5 to T-23/ARC-5, LM, ART-13, 
BC-312. 342, 348, 191, 375. Schematics 
of APt-5, ASB-5, BC-659, 1335A. 
ARP-2, APA10, APT-2. 53.00 

88—EUROPE ON 55.00 A DAY— 

Europe con be just as expensive as 
the U. S. unless you know where to 
stay and where to eat. This book is 
the standard reference work for Euro¬ 
pean travelers on a budget. This Is the 
latest edition. $1.95 
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91— DIETZCEN 10" SLIDE RULE— 

This is the slide rule thot is recom¬ 
mended in the book. "Simplified Moth 
For The Horn Shock." With o little 
practice you'll hove Ohm's Low 
whipped, and any other calculations 
too. Has C-D-Cl-L-T-A-B-S-K scales. 
Beautifully made rule, complete with 
plastic case, looks like five times the 
price and works that way too. $2.85 

92— QSL DISPLAY PLASTIC POCKETS 

—Each set of clear plastic pockets 
holds twenty QSL's for wall display. 
Keeps cards flat, clean and perfect 
Keeps walls clean too. Or have you 
tried to hang QSL's yet. This beats 
thumb tacks and Scotch Tape all 
hollow. Comes in envelope of three to 
hold 60 QSL's, give it a try and you'll 
never use anything else. Three: $1.00 

93— RADAR-TECTOR—This gadget, 
though designed to pick up police ra¬ 
dar (which it does very efficiently we 
are told by several amateurs), also 
picks up two of our amateur UHF 
bands. Operates entirely from the 12v 
car battery. Regular price is $44.95. 

Bookshop Special $28.95 

94— KIT OF SOLDERING TOOLS—Used 

to was a soldering iron was all that 
was necessary, now you have to have 
q kit of fool tools. Little doohinkies 
like scrapers, reamers, forks, and 
brushes. Forsoothf Made of varnished 
maple and spring steel (vastly superior 
to winter steel). $4.87 

95— NE-PAD—Pilot-type writing desk 
that elastics to your pants leg for 
mobile log-keeping. Complete with 
two pads of 50 special 73 mobile log 
sheets. You know the logs gotta be 
good. Extra log pads are only 25c a 
pad. Ne-Pad with two log pads $3.95 

96— LATEST CALLBOOK—There are so 
many changes in the Callbook that 
you should plan on buying a new one 
at least once a year. 

USA Callbook .$5.00 

Foreign Callbook ... $3.00 

97— RADIO AMATEUR DX CUIDE— 

Crammed with maps, time conversion 
tables, great circle charts, etc. Each 
page may be removed for mountinq on 
wall. $2.00 

98— WORLD PREFIX MAP—Printed in 
four colors on heavy stock for wall 
mounting. 29" x 42". Has country 
prefixes, time zones, radio zones, and 
alphabetical listing of prefixes. $1.00 

99— RADIO AMATEURS WORLD AT¬ 
LAS-^ 16 pages in four colors. Shows 
all six continents. West Indies, country 
prefix list, etc. If you work any DX 
this atlas will be very helpful. $1.00 

100— ELECTRONIC CONSTRUCTION 
HANDBOOK by W8MQU. Covers all 
sorts of info on how to build. $2.95 

ACR-1—ABC'S OF CITIZENS BAND 
RADIO—by Buckwalter. How to choose, 
set up, license and operate CB equip¬ 
ment. Discusses different types of rios, 
receivers, antennas, how to tune, in¬ 
stall, operate and troubleshoot. $1.95 

ALP-1—CENERAL CLASS LICENSE 
HANDBOOK—by Pyle W70E. A com¬ 
plete guide including typical ques¬ 
tions and answers, to help you pre¬ 
pare for the FCC Technician, Con¬ 
ditional or General omateur radio 
exam. A good writer is quite a help 
in this sort of thing. $2.50 

ama-i— amateur radio antenna 

HANDBOOK—by Hooton W6TYH. Basic 
theory, construction and tuning of all 
the well known and effective ham 
antennas. Good stuff on feed lines 
and towers too. $2.50 


A M P-1 —TROUBLESHOOTINC A M A- 
TEUR RADIO EQUIPMENT—by Pyle 
W70E. A guide for all hams who want 
to keep their gear on the air by 
themselves. Includes complete sche¬ 
matics of many popular ham trans¬ 
mitters and receivers. $2.50 

AMR-1— ABC'S OF MOBILE RADIO by 

Martin. Covers subject of two-way FM 
mobile operation. Equipment, control, 
range, power supply, receivers, trans¬ 
mitters, installation, and uses. Quite 
comprehensive. $1.95 

ARN-1—ABC'S OF RADIO NAVIGA¬ 
TION—by Lytel. Complete info on 
navigational systems for small boat 
and plane owners. Covers Loran, Radar, 
Consol an Decca, Gee, Omni, Tacan, 
Vortac, I Is, etc. Well illustrated, sim¬ 
ply written and complete. $1.95 

BEO —OSCILLATOR CIRCUITS—by 
Adams. This book is designed for the 
fellow who really wants to know how 
electronic circuits work. It is written 
with incredible simplicity and uses 
four color diagrams to effectively ex¬ 
plain just what happens in circuits. 
Covers all nine basic oscillator cir¬ 
cuits. $2.95 

BER—RADIO CIRCUITS. Uses four 
color circuits to explain just what is 
happening in the various circuits in a 
receiver. One of the best systems yet 
to explain the working of circuits. 

$2.95 

CB3—CITIZENS BAND RADIO MANU¬ 
AL. just about everything you will 
need to know about CB plus service 
data on 34 popular models of CB gear: 
Cadre, Capital, Citi-Fone, Eico. Globe, 
Gonset, Hallicrafters, Heath, ITT, La¬ 
fayette, La Salle Magnavox, Philmore, 
Poly-Com, Vocaltne, Webcor, $2.95 

CRS— CB RADIO SERVICING CUIDE. 

A practical "how-to" guide, outlining 
specific procedures for locating all 
types of CB radio troubles. $2.95 

DIT—DIODE CIRCUITS HANDBOOK 

by Rufus P. Turner. The lowly diode 
has come into its own these days. 
Here are nearly 100 diagrams of cir¬ 
cuits with discussions and complete 
explanations of their operation. $2.50 

ELW-1—ABC'S OF ELECTRONICS—by 

Waters. Sugar coated basics of elec¬ 
tronics: the electron, magnetism, re¬ 
sistance, inductance, ac, impedance, 
radio waves, vacuum tubes, transistors, 
the oscillator. Excellent book for be¬ 
ginners. $1.95 

HAJ—HAM ANTENNA CONSTRUC¬ 
TION PROJECTS. Low cost construc¬ 
tion methods, transmission-lines, an¬ 
tenna tuners, etc. Over two dozen 
interesting and inexpensive antennas. 

$2.95 

HAP-1—ABC'S OF HAM RADIO—by 
Pyle W70E. How to get a Novice 
license. Excellent book by a top au¬ 
thor $1.95 

HRC—HANDBOOK OF HAM RADIO 
CIRCUITS by W9CGA. Includes cir¬ 
cuit diagrams, photos and discussion 
of the circuit of 36 pieces of ham 
equipment. Here are the basic cir¬ 
cuits so you can design anything you 
need. $2.95 

MAT—ELECTRONICS MATH SIM¬ 
PLIFIED. Algebra, trig, logs, ohms law, 
frequency, reactance, inductance, ca¬ 
pacitance, power supplies, etc. Quite 
comprehensive. $4.95 

MCN—MODERN COMMUNICATIONS 
COURSE—by Noll. Aimed more at 
commercial radio than amateur, but 
an excellent book for home study or 
class work. Covers transmitters and 
antennas quite well. $4.95 


MMD—ELIMINATING MAN MADE IN¬ 
TERFERENCE—What makes it, how to 
find it, how to cure it in homes, fac¬ 
tories, automobiles, aircraft, boats, 
etc. Or maybe you haven't been 
plagued lately. 160 pages. $2.95 

MSM—MICROWAVE SYSTEMS FUNDA¬ 
MENTALS. A complete study course in 
microwave techniques. Transmitters, 
receivers, transmission-line systems, an¬ 
tennas, etc. $5.95 

QAN—2ND CLASS RADIOTELEPHONE 
LICENSE MANUAL—by Noll. Another 
73 author makes it in the big time. 
Q & A manual for commercial ticket. 
Get one, you never know when it'll 
be handy . . . and this sure proves 
what you know, or don't know. 

$3.95 

RSC—NORTH AMERICAN RADIO-TV 
STATION CUIDE—Over 7500 stations 

listed by city, state and frequency. 

AM-FM-TV. $1.95 

SIH—SSB COMMUNICATIONS HAND¬ 
BOOK—by W6YTH. This book covers 
all known methods of generating SSB 
with details on them. Discussion qnd 
schematics on many popular SSB rigs. 
Very educational, and mostly for the 
ham. $6.95 


SWL-1—ABC'S OF SHORT WAVE 
LISTENINC—by Buckwalter. Covers 
what to listen to, frequencies, anten¬ 
nas, receivers, QSL's, space signals. 
Good basic cook for SWLung. $1.95 


TCM—TRANSISTORS CIRCUIT MAN¬ 
UAL—by Lytel. Schematics and de¬ 
scriptions of over 200 transistorized 
circuits, covering just about anything 
you can possibly want to do with 
transistors. $4.95 

R235—RADIO CONTROL FOR MODEL 
BUILDERS—Winter. One of the best 
and newest books available on RC. 

$4.25 

R253—USINC THE SLIDE RULE IN 
ELECTRONIC TECHNOLOGY. The slide 
rule is one of the handiest tools there 
is for the engineer and the student, 
but until this book it was very difficult 
to find out how to use it for elec¬ 
tronic applications. This book covers 
the whole subject thoroughly. $2,50 

C94—TRANSISTORS. Selected articles 
from Radio Electronics on how to test 
transistors and how to build alt-tran- 
sistor test equipment. $1.95 

C-108—THE OSCILLOSCOPE by Zwick. 
When you buy a scope it is like 
buying a car ... all you get are the 
specifications, not the operating in¬ 
structions. This book is designed to 
make the technician the master of the 
oscilloscope. $3.65 

C-109—BASIC INDUSTRIAL ELEC¬ 
TRONICS COURSE—Face it, there are 
other applications of electronics than 
ham rigs. This well illustrated book 
covers the theory and applications of 
electronics to automatic inspection, 
sorting, heating, welding, control, etc 

$4.10 

Send check or M.O. to: 
Radio Bookshop 
Peterborough 
New Ham Shire 
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It takes more than handsome, func¬ 
tional styling to make a great trans¬ 
ceiver ... In plain language, it takes guts. The rugged good looks 
of the NCX-3 were styled by Industrial Designer Gregory Fossella 
to complement the performance and features engineered into the 
NCX-3 by National's Advanced Development Team. Take a good 
close look at the photo below. 18 tubes and 6 diodes add up to the 
one SSB/CW/AM transceiver in the $300-$400 price range that 
gives you the features you want and need — with the conserva¬ 
tively rated parts, handsome layout and wiring workmanship that 
you expect from National. The NCX-3 wasn't designed with the 
intention of providing marginal "condensed communications" — 
It has a lot of parts. But notice that components run at right angles 
for easy circuit tracing and service ... that it isn't necessary to 
unsolder three layers of wiring to get at one component... that 
even the resistor color codes all run in a parallel direction! 

It's no wonder that the NCX-3 is backed by National's One Year 
Guarantee, or that the NCX-3, by actual dealer count, outsells all 
other transceivers. It’s no wonder, because the NCX-3 at $369 is 
the only transceiver in its price range with built-in important 


It’s got guts! 


features required for fixed stati 
as well as for mobile application 
Complete coverage (with overlap) of the 80, 40 and 20 meti 
phone and CW bands • Built-in grid-block break-in keyit 
. Built-in Vox, as well as push-to-talk • Built-in RF-deriv< 
SSB/CW AGC without annoying pops or thumps • Built-in I 
Meter and PA current meter . Built-in AM detector for ful 
compatible AM operation • Conservatively rated Pi-network fi 
amplifier runs black at full 200 watts PEP • Mobile mou 
included in the price! 

A lot of sideband transceivers have been advertised recently . 
nevertheless, we suggest you take the time to compare 
of them with the NCX-3 — we know of no better way to satis 
yourself that you'll be happy with your choice —that you' 
chosen a rig that does what you want it to do. As a first step, wr 
us today (enclose 50^ for handling and postage) for a copy of 
NCX-3 Instruction Manual. In the meantime, ask your Natioi 
Dealer to give you an actual 


demonstration of the NCX-3 
Tri-Band Transceiver. 
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NATIONALRADIO 

COMPANY, INC. 

* ^ 


37 Washington St., Melrose 76, Mass, 





A Wholly Owned Subsidiary of Nalional Company, Inc. World Wide Cxpoil Sales. Ad Auriema Inc.,S3 Dtaad St., N.YC. Canada. Tii-Tel Assoc., SI Sheyipai4 
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de W2NSD 

Never say die 


Incentive Licensing 

The editorials in QST and CQ on incentive 
licensing disturb me. From the mail that I 
have been getting on the subject it is obvious 
to me that many more amateurs are disturbed 
over this. And I might point out that many 
of the fellows who are upset over this write 
quite rational and intelligent letters. Many 
don’t. If you are emotionally involved with 
this problem I suggest that you skip on to my 
next subject and pass over what I have to say 
here for once you are emotionally involved 
you will either agree with me without think¬ 
ing or disagree with me without thinking and 
neither is of anv value to either of us. 

As I understand the background on this, 
there has been considerable pressure within 
the ARRL for QST to have something a little 
more controversial than their usually bland 
editorials. Possibly my frequently blunt edi¬ 
torials in 73 had something to do with this. 
The boss-man decided to kick off with in¬ 
centive licensing as the first controversial sub¬ 
ject and this was published in the February 
issue of QST. 

The editorial was controversial, no question 
about it. I am pretty sure that the League has 
never before experienced an explosion such 
as they set off with that one. The editorial con¬ 
cluded that it was inescapable that ‘"most 
amateurs want a return to the incentive sys¬ 
tem of licensing,” and that “the U.S. licensing 
system has bred mediocrity and resulted in 

w * 

deterioration of the general level of our 
technical knowledge.” They indicate that in¬ 
centive licensing “would improve the quality 
of our signals and thus conditions in our ama¬ 
teur bands.” 

This raises several questions in my mind. 
First of all, is the ARRL, as it vehemently 
insists, speaking for its membership? Secondly, 
has there indeed been a breeding of mediocrity 
and a deterioration of technical knowledge? 
Thirdly, are the signals on our bands poor in 
quality, as they suggest? Would increased 
technical knowledge in fact improve these 


poor signals? Is this whole thing just for pub¬ 
licity? Are there other unstated reasons for this 
move? 

I do not believe that the ARRL membership 
approves of this move. They admitted in the 
editorial that the extent of the sample taken 
before the editorial was limited to comments 
in their correspondence, at club meetings, con¬ 
ventions and on-the-air discussions. It is ap¬ 
palling that the ARRL should make such a 
sweeping move for change with such faint 
indications to go on. It is strange to me that 
my correspondence, which is not an awful lot 
less than theirs, has never discussed or sug¬ 
gested such a plan. Neither have I run into 
this scheme at club meetings, conventions or 
on-the-air discussions. Can it be that our 
worlds are so astoundingly different? Or are 
they guilty of exaggeration? If the ARRL has 
the courage to poll their members and make 
public this poll then we may find out what the 
members really think . . , and see if the ARRL 
obeys their mandate. I don’t think they dare. 

Now, about that mediocrity. It is fascinating 
to read 1935 issues of QST and find the same 
complaints being expressed then as today. Ham 
radio has carried along an assortment of lids 
and I doubt if the percentage is any greater 
today that it ever was. I have been in pretty 
close touch with our hobby for the twelve 
years that I have been writing and editing 
and I do not see this mediocrity. To the con¬ 
trary, I have constantly been delighted to find 
so many technically equipped amateurs in our 
circles. If QST were to stop printing such an 
overwhelming mass of operating news and de¬ 
vote more space to technical and construction 
articles they might be in better touch with 
the amateurs who are interested in this phase 
of our hobby and appreciate more the vast 
engineering pool that we have. 73 has pio¬ 
neered with a technical series written for the 
average ham instead of for the engineer (this 
series will shortly be available in book form) 

(Turn to page 6) 
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Here's a real cloud buster! 60 ft. 
of tower, E-Z Way quality, that 
will put you way out in front on 
6 meters. 


E-Z installation? You bet! This 
one goes up like a rocket. . . 
and it is only a two man job. All 
the space needed is one sq. ft. 
Crank up to 60 ft. and down to 
21 ft. 


\" BA-60-46G...$259.50 

> = GP-60-46P... 264.00 

| = GP-60-46G... 324.00 

^ B If triband or 20 M operation 
s is desired, this model may 
* *] easily be converted to a- 

\ + Medalist €€ Jf,0”! 

Freight prepaid anywhere 48 U. S, A. 

) * For free information write 
\ Department (< B” 


E-Z WAY TOWERS. Inc. 


P.O. BOX 5767 


TAMPA 5, FLORIDA 


and the response was immediate and positive. 
Amateurs are anxious to learn and they will 
read and learn if they are presented material 
by good writers and not engineering hacks 
that do not know how to explain complicated 
things in a simple way. Notice how seldom 
you find vectors and calculus in 73 . . . they 
just aren’t really necessary and their use 
usually prevents the understanding that the 
author is attempting to achieve. The field of 
electronics has expanded in many directions 
and few old timers are able to keep up with 
paramps, transistors, sideband, television, 
RTTY, etc., on the technical level that they 
handled triodes back in 1932. I have been 
constantly amazed at the technical level of 
many of our newer hams. In talks at high 
schools I have been just about floored time 
after time by erudite technical questions from 
students. I have a great respect for them . . . 
and for hams in general. 

Are the signals on our bands really poor in 
quality? Is this poor quality due to poor tech¬ 
nical ability on the part of the ops or is it per¬ 
haps more attributable to deficiencies in the 
design of inexpensive commercial equipment. 
Would the perfection of these signals result in 
appreciably reduced congestion on the bands? 
If you do much operating you know the 
answers to these questions as well as I do. 
Sure, there are some chirps, drift and even 
a few rough notes. A few phone signals splat¬ 
ter and FM a bit. But the overwhelming 
number of signals on our bands are con¬ 
sistently good. If you eliminate the Novice 
bands you will have to tune quite a bit to find 
any really poor signals. 

I am not at all sure that there is much cor¬ 
relation between technical ability and signal 
quality. Many fellows have transmitters with 
little flaws which cause difficulties which they 
could eliminate if they wanted to take the time 
and seriously hurt the resale value of their 
transmitter. Considering the profusion of ar¬ 
ticles we have published on improving com¬ 
mercial rigs, it is inertia and resale value that 
are more responsible for what few poor signals 
we have to endure more than technical in¬ 
eptitude. 

It does seem to me that any realistic exam¬ 
ination of the problem shows us that this is 
largely a smoke screen. Technical training 
would have a slight effect on signal quality 
and we might find our bands slightly less con¬ 
gested . . . but at what a cost! Does the 
miniscule end justify the extraordinary means? 

(Turn to page 74) 
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John Wonsowicz W9DUT 
4227 N. Oriole Ave. 
Norridge, Illinois 

Parit kit available Photos by Howie Trhb K9EPB 


As the name implies, the tunable front-end 

herein described is HOT! In fact it is super 

sensitive and has to be tamed down with the 

aid of an rf gain control when tuning across 

the local signals or high power carriers. Six 

meter boys will be happy to use it as the front 

end of a receiver and the bovs in the two 

meter or higher frequency range can use this 

module as the tunable if with their crystal 

* 

controlled converters. This unit was designed 
as part of a new VHF receiver, but can be 
used with any superhet that tunes to 10.7 me. 
An extra feature that can be incorporated, if 
desired, is the TMCS (Tone Modulated Crys¬ 
tal Standard) shown in the lower section of 



Top view of the chassis showing the loca¬ 
tion of components; Tube in the upper left 
is the 6U8 oscillator and mixer, next to it 
is the 6EW6 rf amplifier and to its right is 
the J. W. Miller No. 1463 if transformer. 
The tube in the center of the chassis is the 
OB2 voltage regulator. 

8 


the photo. The construction of this unit ap¬ 
peared in Oct. 62 issue of 73. This small addi¬ 
tion is worth the effort when it comes to cal¬ 
ibrating the dial in one megacycle segments 
and later can be used to spot check the points 
and make corrections during tube changes. 

Circuit 

The module uses only two tubes in the 
circuit. A 6U8 as the oscillator and mixer, and 
a 6EW6 as the rf amplifier. The 6EW6 with 
its low plate and screen voltage and its high 
gm (14000 micro mhos) falls in as a natural 
in high frequency application. Of course nor¬ 
mal precautions should be observed in isola¬ 
tion between the input and output circuits of 
this tube, otherwise it will take off and no 
amount of by-passing will cure it; however, if 
the schematic is followed and the layout is 
close to the pictorial view, no trouble will be 
encountered with oscillations and vou will 
come up with an excellent unit. 

The original module when completed and 
optimized exhibited unusual sensitivity and a 
very good noise figure. Although the noise fac¬ 
tor was not measured, it appears to be excep¬ 
tionally low to be able to detect signals as low 
as ,1 micro-volt throughout the entire tuning 
range of the module. Gain measured, using a 
Model 80 signal generator with accurately 
calibrated attenuator and a VTVM with an rf 
probe indicated to be 27 db. This is not out¬ 
standing and it wasn’t meant to be, because 
emphasis was placed on sensitivity and low 
noise rather than gain. Gain can always be in¬ 
creased, by the addition of another stage in 
the if strip that follows, with no difficulty. 

As noted on the schematic, link coupling is 
used in all critical portions of the circuit to 
prevent any feed through of stray signals. 
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These links were wound on the cold end of 
the coils and later connected by twisted leads 
to the link terminals on the coils forms. The 
system of making inductors with links, using 
J. W. Miller coil forms No. 41A000CB1 was 
described in the Nuvistor pre-amplifier in the 
past issue of 73. 

The 6U8 mixer grid, 6EW6 rf plate circuit 
and the antenna input coil use link coupling. 
The plate of 6U8 mixer feeds into a Miller 
No. 1463 10.7 me if transformer mounted on 
the same chassis. This frequency of if was 
chosen for good image rejection and flat re¬ 
sponse over the tuning range of 7 megacycles. 
However, to make the module “ham” practical, 
the output must be fed into a receiver with a 
455 kc or lower if strips for selectivity. If this 
unit is to be used as part of a new receiver, 
the output of the 10.7 me transformer can be 
fed into a mixer such as a 6BE6 with crystal 
controlled oscillator and converted to the de¬ 
sired low frequency if. 

The triode section of the 6U8 is used as a 
hartley oscillator and tunes through the range 
of 7 megacycles by 10.7 me above the incom¬ 
ing signal. Oscillator plate voltage is taken from 
an OB2, miniature 108 volt regulator for 
stabilization. 


Construction 

The entire front-end module, including the 
TMCS, is built on a home-brew aluminum 
chassis measuring 434 x 514 and 54" deep. A 
plain plate can also be used, if desired, but to 
make the module rigid, the ends should be 
turned down. Variable tuning capacitor is a 
J. W. Miller No. 1460 which is a rugged mini¬ 
ature three gang type covering a range of 5 to 
20 mmfd per section. This capacitor was 
slightly modified by removing plates so that 
a greater spread of the desired frequencies 
can be had, and to spread-out the dial calibra¬ 
tion. To modify, remove 2 stator plates and 2 
rotor plates from the oscillator section (front 
end) and 1 stator and 1 rotor plate from the 
other two sections. Mount the tuning capacitor 
slightly to the right of the center of the chassis, 
and mount the coils which are wound on Mil¬ 
ler ceramic coil forms No. 41A000CB1 between 
the capacitor and the tube sockets as shown on 
the photo. V3 in back of the capacitor and on 
center of the chassis is the OB2 voltage regu¬ 
lator, and to its right is the 6J6, TMCS oscil¬ 
lator and the frequency cultiplier ube. The 1. 
me crystal can be seen just below the tube. 

In the upper left hand corner, as shown on 
the top photo, locate the J. W. Miller 10.7 me. 


RF VI 
6EW8 


MIX V2 
1/2 6U8 

FREQ RANGE 48.3-55.3 MC +160 


ant brass shield 


•MOO 

1L 


fr. 

V . 497 

s 

Ailo05 


2 'T 

too 

moos 


IF OUT 
T j 10.7 MC 

o' 


50 K W.W. 
RF GAIN 



4-I50/75V 


TMCS 


V4 



(OPTIONAL) 


G.3V 


Ci-C 2 -C 3 =J. w. Mil n. 1460 

C 4 =Johnson 15M1 1 

W. Miller ceramic coil 
forms no. 41A000CBI V 4 " x 11/16" 

siun tuned. 


L r _=6T #20 Ise wund 3T link 

L 4 =7T #26 bare, space wound (dia. of 
wire) tap at 314 T. from cold end. 

TJ. W, Miller no. 1463 10.7 me if trans¬ 
former 

RFC—15T #26 enamel on Vi watt resistor. 


LJ—6T #20 close wound 3T link 

L 9 = I 2T #20 close wound 3T link 

** 

Arrows indicate connections made to brass shield 
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if transformer No. 1463 and the switchcraft 
3501FP jacks for if take off, antenna input, 
and the TMCS output. 

The bottom view of the photo shows a brass 
plate measuring 1M x 3" which is cut out to 
fit over the center post of the 6EW6 socket and 
fastened to the aluminum chassis by 2*56 
screws. This plate being the shield, is also 
used to solder the by-pass capacitors to it as 
the ground return. This is shown on the 
schematic and part detail of the circuit. The rf 
grid coil can be seen on one side of this shield 
and the other coils on the opposite side. The 
oscillator coil is to the right of the mixer coil 
and injection is transferred from the oscillator 
to the mixer by the 4.7 mmfd capacitor which 
is connected between pins 9 and 2 at the 
socket of the 6U8. A Johnson 15M11 oscillator 
trimmer can be seen below the coil; this trim¬ 
mer is shunted with a 8 mmfd N-330 capacitor 
for temperature compensating, and connects to 
the main tuning capacitor by a bus, as shown 
on the bottom view. 

The APC variable capacitor just below the 
oscillator trimmer is the frequency adjusting 
for the TMCS. Stray coupling between the 
harmonic coil of the TMCS and the rf coil of 
the converter is sufficient to pick up the sig¬ 
nal when B+ is applied to the crystal standard. 

The coil shown at the top in the bottom 
view of the photo, is the plate tank of the rf 
amplifier which is linked coupled to the mixed 
as previously mentioned. Although the photo 
indicates that the components are crowded, 
there is sufficient room to work around them 
due to the narrow lip of the chassis. 

Adjustments 

After all coils are wound as per coil data 
and mounted together with other components, 
apply and check the voltages. Do not exceed 
the indicated voltages by more than 10% to 
keep the unit in the low noise catagory. If the 
voltages are satisfactory, turn power off and 
proceed with alignment and tracking. 

Oscillator Range 

To set the frequency range of the oscillator, 
with the aid of a grid dipper, first adjust the 
main tuning capacitor for max. capacity and 
the oscillator trimmer capacitor meshed about 
1/3; adjust the powder iron slug in the oscil¬ 
lator coil so that it dips at 59 me. Now tune 
the main tuning capacitor to minimum capac¬ 
ity and dip the coil again; it should read 66 
me. If the frequency is higher, add more 
capacity by rotating the trimmer to bring it 
down to the right frequency; then go back to 



Bottom view showing the location of com¬ 
ponents. The three coils in the upper right 
hand corner ore: rf plate coil on top, below 
is the mixer grid and to its right is the oscil- 
later coil. The brass shield can be seen 
separatng these coils and the grid coil of 
the 6EW6. In the lower left hand corner are 
the ] me coil and the multiplier coil of the 
TMCS standard. The 6J6 socket is located 
just below these coils. The two variable trim¬ 
mers in the right hand corner are the oscil¬ 
lator trimmer and the standard trimmer. 

the low frequency end and check, adjusting 
the slug again to 59 me. Repeat the process 
by adjusting the trimmer capacitor on the 
high frequency end and core on the low fre¬ 
quency end until the desired spread is ob¬ 
tained. With the oscillator coil adjusted, go to 
the mixer coil, but first short out all other 
coils, by soldering a wire from the hot end 
of the coil to ground, and proceed in the same 
manner as dipping the oscillator. In tracking 
the rf, mixer and the antenna coils the fre¬ 
quency should be 10.7 me less than the oscil¬ 
lator frequency and should read 48.3 me to 
55.3 me. It is impossible to be very accurate 
with the common grid dipper, so close approx¬ 
imation must suffice; but don’t let that bother 
you because the final adjustments are generally 
made by peaking all coils (excepting the oscil¬ 
lator) on known incoming signals or with the 
aid of a signal generator. 

Adaptability 

The front-end can be used in connection 
with a standard communications receiver that 
will tune to 10.7 me and can be done in the 
following manner. Use a short piece of RG- 
58U coax between the if output of this unit 
and the antenna input of your receiver. Tune 
the receiver to 10.7 me and leave it set there. 
This is now your fixed if and all tuning is now 
made with the tuning capacitor on the module. 
Suggested way to do the tuning is to use a 
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velvet vernier dial such as National ACA-1CN 
or MCN dial to reduce the tuning speed. These 
generally come as 5.1 reduction ratio and can 
be bought in most radio stores. 

For two meter operation, the front end is 
used between the crystal converter and the 
receiver. This will make your set-up a triple 
conversion or better and will reduce spurious 
frequencies and images to a minimum. It will 
also give you that extra gain for those weak 
DX signals. Be sure that the if frequency of 
your converter is a 50 me output; if not, ad¬ 
justments must be made in your two meter 
converter mixer and the crystal oscillator. 

The front-end can be mounted on a larger 


commercial chassis with its own power supply 
or can be mounted in a mini box for good 
over-all shielding and the power can be sup¬ 
plied by the receiver. Make certain that the 
receiver power supply is not overloaded; the 
power requirements are 1.3 amp at 6.3 volts 
and 40 ma at 150 to 175 volts for the complete 
unit including the TMCS. 

. . . W9DUT 


Parts Kit Available 

The parts for this unit are available as a com¬ 
plete package from 73, Peterboro, N. H. 

Order W9DUT-2 Kit .$20.00 


New Products 



Byron 

Airpark? 


We’ve had some unlikely names among our 
advertisers, but I think this one is a winner. 
Their product is good enough for you to over¬ 
look the name: plastic guy line. If you’ve ever 
strung up a dipole you know by now that you 
can’t successfully use wire to hold it up in the 
air. And string rots after a while, dropping 
everything. 

This plastic line really comes into its own 
on towers where you want to keep away from 
wire guys which will disturb your radiation. 
Particularly if you are going to put in an 

inverted Yee antenna vou will want to use 

* 

plastic guys, elsewise you can forget the 
whole idea. 


Byron A. has several different sizes of lines 
available and almost any color you can stand. 

The stuff is a lot simpler than regular guy 
wire to use too. You don’t have to fuss with 
insulators, tumbuckles or other fittings. It won’t 
wear out, won't stretch and will last longer 
than your tower. Drop a line to Byron Airpark, 
RR3, Xenia, Ohio for specifications. 



Sideband Linear 

P & H Electronics has just announced a new 
linear amplifier. This job should work well with 
almost any of the sideband transceivers on the 
market to produce a 1000 watt PEP signal 
either at home or in the car. The small flat con¬ 
struction is designed for mobile use. The price 
is only $189.95 not including the high voltage 
supply. It uses six tubes in a grounded grid 
circuit. Drop a line to 424 Columbia Street, 
Lafayette, Indiana for more info. 



Send for your copy of our new 1963 catalog 


Barker & Williamson Inc 

Radio Communications Equipment 

Since 1932 
Bristol, Penna. 
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Jim Kortge K8IQY 
Jerry Kortge K8JAC 
551 E. Wodsworth Hall 
Houghton, Michigan 

Photo credit: Don Roberts K8VXX 

This article is an attempt to present a tele¬ 
type terminal unit that is better than the 
majority of the T.U.s presently being used by 
amateurs on RTTY, This converter, called 
the “Chemical City T.U,” after the chemical 
city of Midland, Michigan, features provisions 
for copying on either mark or space or both. 
It also permits copy of signals too low in 
the noise to be usable printable material except 
by the very best terminal units, which are 
usually not available to the average ham. The 
“Chemical City T.U.” will out perform both 
the W2JAV and W7CJB terminal units from 
which much of the circuitry for this converter 
was derived. 

Our initial idea for this converter came 
after we had used a W2JAV, modified by 
W5ANW, T.U. on the air for a month. The 
only complaint against this converter was that 
it did not print signals that were down in the 
noise. Aside from that, it was a very good 
converter. However, it was thought that some¬ 
thing could be done to improve the ability of 
the modified W2JAV when it came to copy¬ 
ing noise covered signals. A partial answer 
to our problem came in an article by W7CJB 
in which he described a converter that utilized 
a balanced detector with a long time constant 
filter on the output which would eliminate 
a great deal of noise. With these two circuits 
at hand and several of our own ideas which 
we wished to try, we designed and built the 
terminal unit which you see in the pictures. 

The first of our ideas appears at the second¬ 
ary of the input transformer. As can be seen, 
we utilized a pair of IN2071 silicon diodes 
for the first stage of limiting. These diodes, 
because they have the property* of passing 
one fourth of a volt before thev start to con- 
duct, seemed ideal for limiting purposes with- 


Chemica 

City 

T.U. 

\ 

out the use of bias voltage and the associated 
resistors necessary with the conventional diode 
limiter. The use of these diodes results in a 
total voltage of one half volt peak to peak on 
the grid of the 12AX7 second limiter amplifier. 
With this arrangement, the signal output from 
the 12AX7 is constant between the level where 
the signal is just audible to the ear to full 
output from the receiver. 

The signal voltages then pass through a 
12AU7 amplifying stage; one triode section 
for the mark channel and one triode section 
for the space channel. In the plate circuit one 
will note that the pair of transformers drive 
the 6AL5 balanced detector. The output of 
the balanced detector is used to feed three 
different tubes in the converter as can be seen 
in the schematic. 

The first tube fed by the detector is another 
12AU7 which is a dc amplifier and kever for 
the mark and space coupling. Output from 
the detector also feeds the 12AU7 preceeding 
the detector. And finally, the detector voltage 
is fed to a 12AX7 inverter tube which begins 
the process of converting the trailing edges 
of mark pulses to space pulses and space 
pulses to mark pulses making it possible for 
one to copy on either mark or space when 
one of the two signals is not present for 
reception. 

The second idea which we contributed to 
this converter is the feedback loop which is 
associated with the application of voltage, 
derived from the output of the 6A.L5, on the 
grids of the first 12AU7 amplifier. This voltage 
causes three things to take place. First, the 
dc component from the output of the 6AL5 
provides bias on the grid of the 12AU7 giving 
the converter a small amount of automatic 
gain control. This gain control begins operating 
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when the signal into the limiter is of lower 
amplitude that the operating point of the lim¬ 
iter, at which time, the automatic gain control 
takes over to hold the signal through the con¬ 
verter at a more constant level than would 
normally be had if it were not present. 

A second benefit derived from the voltage 
on the grid of the 12AU7 is that of giving 
pre-emphasis to the pulses as they pass through 
this stage before going on to the 6AL5 for 
detection. A close look at the operation of the 
detector will show that the voltage at the 
output of the detector is a function of the 
signal at any given time. When the signal 
changes from mark to space and back to mark 
again, the bias on the grid of the 12AU7 
amplifying tube changes with respect to the 
incoming pulses. This action produces a more 
definite pulse at the grid of the 12AU7. 

The dc output from the detector, which 
is actually negative half cycles of the audio 
going into the detector, is utilized in this 
converter, as in other converters, to operate 
the various keying stages. However, along 
with this pulsating dc voltage, there appear 
negative pulses of noise which will trigger 
the keying stages giving erratic operation on 
marginal signals. Feeding these negative pulses 
back into the grid of the first amplifying stage 
tends to cancel out the positive pulses of 
noise appearing at the grid, reducing the 
noise figure of the system. 

A 6AF6 dual eye tube was incorporated in 
the T.U. to aid in tuning the signal in correctly. 


The grids of the 6AF6 are fed directly from 
the first 12AU7 keyer tube. The 3 megohm 
potentiometer is used as a voltage divider in 
the plate circuit of the 6AF6 to set the closure 
of the shadows to a hair line when the limiter 
is saturated. 

The parts layout is not critical except the 
input of the T.U. should not be too close to 
the output of the 12AU7 amplifier as it may 
tend to oscillate. The only critical part needed 
in duplicating this converter would be the 
type of transformers used to feed the detector. 
On our model we utilized a pair of surplus 
transformers that we had on hand. They have 
a 20,000 ohm primary and a 600 ohm second¬ 
ary. Almost any kind of transformer could 
be made to work. However, the 47K resistors 
at the output of the detector, which feed the 
12AU7 keyer, would have to be changed 
and the voltage dividers feeding the 12AX7 
inverter tube would also have to be changed. 
Other than the few suggestions that we have 
just given, one should have no trouble dupli¬ 
cating our results. 

Finally, we might say that there are many 
more improvements that could be made on the 
mechanics of this circuit which would make 
the converter even better. The addition of 
a comb filter at the input would reduce even 
further the noise entering the T.U. Also, one 
could use band pass filters at the input for 
greater suppression of unwanted signals and 
for greater ease in tuning. The addition of an 
axis restorer to hold the machine in absence 
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of any signal and the addition of a mark-space 
axis computer, to move the operating point 
of the detector half way between the mark 
to space peak amplitudes, would also im¬ 
prove performance. 

As an aid to anyone who would like to 
construct a copy of our converter we have 
included pictures of the one we built. We 
might mention that this “Chemical City T.U.” 
also contains an integrated loop supply on the 
same chassis which makes a very and useful 
piece of apparatus. One can see in the pictures 
that there is room available for future improve¬ 
ments and these will come with time. 

The “Chemical City T.U.” is by far a long 
ways from being the ultimate in RTTY con¬ 
verters. Our main purpose in designing it 
was to combine two good converters into a 
single unit which would out perform either 
by a wide margin. We feel we have suceeded 
in doing this. No originality for the basic 
circuits is claimed. Our ideas and improve¬ 
ments, however, have transformed a feasible 
idea into a working unit that performs ex¬ 



cellently on the crowded ham bands and has 
been doing so for the three months we have 
been using it. 

We are sure many RTTYers, whether old 
or new, will find this T.U. just the RTTY 
converter they have been looking for. To 
those who build this terminal unit, we would 
appreciate hearing your comments and any 
suggestions or other ideas which could be 
incorporated into a future “Modified Chemical 
City T.U.” . . . K8IGY . . . K8JAC 


Low Ebb in the Sunspot Cycle 


It had been a particularly bad night on two 
meters; the guys that were far enough away to 
be interesting kept getting excited and in¬ 
creasing speed so that my Sync Detector 
wouldn’t follow (see 73 Sept. 1962) and two 
locals persisted in rag-chewing on my reject 
channel. Even after all the publicity, a few 
die-hards couldn’t get it thru their thick skulls 
how l’s, 2’s and 3’s were working 6’s and 7’s 
on TWO Meters every night. The idea of 
cranking the beam around toward Europe 
was not too inviting, the QRM from those 
Iron Curtain 220 me club stations calling blind 
since they found out that we could hear them 
would be just too much. Before pulling the 
switch, decided to check 432 me aurora to 
see if the same old gang was on tonight as 
usual—they were. You would think that after 
a year some DX would get interested—after 
all, this GI3, SV0, RA1, and KKL7 gassing 
away couldn’t read a signal more than 30 db 


Bill Ashby K2TKN 

Box 97 

Pluckemin, N. J. 

under the auroral noise if they tried, some 
of them were even using superhets! Thirty 
minutes of copy of this crud just proved how 
bad things were, it must have been weeks 
since there had been a decent opening, so the 
only thing left to do before calling it quits 
was to re-calibrate the receiver. After shifting 
the cables around to get the high frequency 
front—end on the polar antenna and cranking 
in the usual deviation and hour angle settings 
—nothing! Banging the varactor multiplier 
string a few times with the ash tray, things 
began to sound normal—one of these days I’ll 
get around to fixing that thing right. Then 
tuning around the right side of 124.5 me for 
a bit, there it was—eight ball in the comer 
pocket. Ever since we had started peaking up 
the receivers on the hydrogen line emission 
from the sun bouncing off the moon, things 
had been a little livelier on the VHF-UHF 
bands. There had only been two threats of 
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suicide at the last club meeting when the letter 
from the FCC was read, thanking the US 
Amateurs for so generously giving up all rights 
to their historic bands below 144 mcs, as 
recommended by the ARRL to give more 
channels to the terribly overloaded citizens 
bands. Since most of these CB bovs were 
running at least a KW peak of old-fashioned 
8SB they did need the room. One thing for 
sure* now the boys at HDQs would finally 
have to re-write the Handbook. 

Might as well see if Sam or Tommy are on 
1296 mes-XZQ! #&$! That dura receiver is 
acting up again. Banging on it hasn’t helped. 
Up - down, up - down, up - up - down - up, 
over and over again. Hey! That’s CQ CQ CQ 
CQ! Some local must be overloading my front 
end—no, it peaks up on the moon. No coher¬ 
ence at all, just pure noise, half a me wide, 
and almost -200 dbm strong! Some nut must 
be playing around with the world’s biggest 
spark gap. I haven’t heard anything like this 
racket in years. ‘CQ CQ CQ CQ CQ de 
8X&DN ARK.” What kind of a lid is this, 50 
CQs and he signs once while I was diddling 
with the integration so I missed his call! Let 
me see—if I swipe some sync info from the TV 
generator to modulate the driver and short out 
the filter chokes on the final power supply, 
my note will be rough enough so that it could 
be copied with a tunnel diode, Ha. Boy, that 

Two Banding 
The Swan 
One Bander 

After purchasing a Swan 175 I came to the 
conclusion that converting to 20 meters would 
be a simple matter since the sum of the VFO 
plus the 5775 me SSB signal would be ap¬ 
proximately 14 me upper SB. 



used to clean the 6’s out of the pile-ups on 
the low end of twenty. Now the final is up to 
full power with no more than the usual smoke 
-QRZ QRZ QRZ DE K2TKN, etc.” Nice 
and snappy, three by one calls just for style. 
Careful, don't let the speed drift up or he will 
never copy, even with these strong sigs. One 
second dots, three second dashes, that should 
raise Old Harry Himself. Lengthen out the 
dashes on the sign out—a Banana Boat Roll got 
me some choice contacts in the old davs, win 
not now? 

Where did he go? There he is—almost two 
megacycles lower—that xmtr must be an old 
Tuna Clipper Square-D! Listen to him roar! 
“S2 S2 S2 S2 de 8X&DN R R R R S2 S2 
QRZ QRZ QRZ de K2TKN hv bn revg misc 
slow-wave sigs fr ovr 13 yr orbits abt yr star 
bt u frst 2 use planetary resonance 2 modulate 
yr star radiation giving zero delay—vy fb sigs 
ga. 

S2 S2 S2 de 8X&DN QRZ QRZ QRZ de 
K2TKN S2 S2 S2 de 8X&DN ARK.” Turn up 
the variac, there be no complaints about power 
on this one—“8X&DN de K2TKN.” You know 
this isn’t such a bad night for DX after all! 

“8X&DN S2 S2 de K2TKN” “8X&DN de 
WIBU” “8X&DN de KH6UK” “8X&DN de 
DL3FM.” Listen to that tail-ending pile-up! 

. . . K2TKN 


Dave Sherman W8DHZ 
95 Dexter Drive 
Hilliard, Ohio 

However I was determined to stick to the 
following rules: 

(1) Do all band switching with 1 switch 

(2) Use an existing control position on the 
front panel, therefore not alter the ap¬ 
pearance of the Swan. 

I decided to use the power on-off switch 
location for my band switch and include power 
on-off as a position on the band switch. To do 
this coil L4 must be moved over a slight 
amount to clear the band switch. 

The band switch was a miniature Centralab 
PA 300 series 6" long with 3 ceramic decks 
2 pole 6 position. The final switching is done 
with a single deck 2 pole 6 position coupled to 
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the band switch via a flexible shaft. A longer 
band switch could be used and include the 
final switch on it. 

The 20 meter coils for L3-L4 are mounted 
beside the 75 meter L3-L4 coils. A hole must 


be drilled in the chassis to allow the 20 meter 
driver coil to be connected to the band switch 
and another hole drilled to bring the lead from 
capacitor C13 (which is located on the 6DQ5 
socket) to the high side of Cll. 

To prevent the possibility of oscillation I 
added a small shield partition between the 
switch deck that switches the x-rnitter mixer 
and the deck that switches the driver. 

After making all modifications, switch to 
20 meters and adjust the VFO padder which 
you added until you have 20 meters coming 
in. This can be done with a GDO. Then with 
the exciter tuning in the upper half of its 
range adjust the two 20 meter coils for max 
signal. Then switch to transmit and with an 
output meter coupled to the final, insert a 
little carrier and peak the coils to max output 
in the middle of the 20 meter band. Then 
adjust the VFO output capacitor, which we 
added, for max output as indicated by the out¬ 
put meter. If any trouble is encountered check 
all tuned circuits with a GDO. 

The modification is very simple and for this 
reason the instructions are brief. No one with 


FINAL 


PR IMES 



SW-A, 
SEC 182 


SHOWN IN OFF POSITION 


NOTE* CHI IS ACTUALLY 
3 100 MMFD CAPS IN PARALLEL, 

BUT IS SHOWN AS ONE IN DIAGRAM, 


VFO 

_..—^ 

C29 1 

J 

_rr 



“ 4-40 > 

'*T s TRIMM ^ 
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75 

SW-B 

OFF 20 
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DECK 3 
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r 

7 
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APPROX. TT OF 
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FORM. 
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75 
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f 
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SW-B 
SEC 2 
DECK 2 


4-40 

TRIMMER 


PWR 

SUPPLY 

ON-OFF 


NOTE* TRANS MIXER PLATE 
CKT IS SAME AS DRIVER 
PLATE CKT AND USES 
SW-B SEC I, DECK 2 


MODIFICATIONS ARE IN HEAVY LINES 
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any building experience should have any trou¬ 
ble with the modification. 

The only disadvantage to this system is that 
with the long lead coupled to switch the VFO 
input capacitor the stray capacity is enough 
to throw the calibration off for the 75 meter 
band a small amount. This could be cured by 
coupling a switch deck over close to the VFO. 
Since I only work the upper half of 75 the 
error is very small upon adjusting C-34 after 
the capacitor is installed. This also requires 
going back and adjusting the 20 meter VFO 
capacitor again. 

The dial can be calibrated by rotating the 
dial 180° and calibrating the blank dial for 
20 meters with a good signal generator. The 
band spread is just right to cover 14.20 to 
14.350. 

1 would like to thank John Collins and Miss 
Ruthellen Hutt whose assistance made this 
project and writeup possible. . . . W8DHZ 


Letters 


Dear Wayne: 

As of October 1962 W4KXQ and K4GRY were the 
first in the State to have AFSK RTTY activity on 52.6 
me FM. Now we have WA4EQG and W4PZY in the 
local area plus others in Lynchburg, Roanoke, and 
Waynesboro, Va., now active. We hope to have a repeater 
going for AFSK FM on 52.6 me soon and with added 
antenna height and preamplifiers ahead of the receiver 
to be ready for some good DX when the band opens up. 
We will sked anyone and help anyone interested in joining 
our fine group. K4GRY has a model 15, a model 14 
REPFR and TD, a W2JAV converter—a SFO regenerator 
and a 50 watt LINK FM receiver and transmitter. 
W4KXQ has a model 15, a Western Union TD, a 14 
REPFR and a model 14 strip printer with a Motorola 
80 D for transmitter and receiver. KXQ’s antenna is 
about 70 foot high. WA4EQG has simiilar equipment with 
a W2JAV TU similar to KXQ’s. We are now active with 
autostart and will be ready to work anyone at just about 
any time conditions will permit. 

George P. Oberto K4GRY 

Richmond 26, Va. 


Dear Wayne, 

I am somewhat disturbed by the adverse comments 
that the double sideband suppressed carrier article by 
W3PIIL (Feb. 73) has been drawing. Per se I am not 
against controversy, but to meet scientific argument with 
invective is childish. This is especially true as the author 
took considerable pains to supply a good bibliography for 
anyone wanting to pursue the validity of his argument 
further. Certainly none of the detractors have bothered 
to challenge the validity of the concepts involved, and 
perhaps their letters would make a good starting point 
for a case for demanding a greater breath of technical 
understanding from the fraternity. I suspect that a great 
deal of the references to “doubletalk'’ and “junk” arose 
from a basic misunderstanding of the principles of infor¬ 
mation in electromagnetic communication. 

J.C.B., Ottawa. 
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MODEL 2-150 TWO METER 
TRANSMITTING CONVERTER 

The MODEL 2-150 converts the 20 meter output of 
your SSB, AM or CW exciter to 2 meters. Resistive 
pi-pad permits operation with any 10 to 100 watt 
output exciter, either VFO or crystal controlled. 
Rower input to 7854 final; 175 watts PEP on SSB, 
165 watts CW, 90 watts linear AM. Meter reads PA 
grid, PA plate. Relative output. 50-70 ohm input 
and output. Quiet forced air cooling. Modernistic, 
recessed panel grey cabinet, 9" x 15" x I0!6". 

COMPLETE WITH BUILT-IN POWER 

SUPPLY, TUBES AND CRYSTAL...$329.95* 

*Slightly higher West of Rockies 

WRITE FOR INFORMATION 


TRANSMITTING CONVERTER 

Converts the 20 meter output of your SSB, AM or 
CW exciter to 6 meters. Power input to 8117 final; 
175 watts PEP on SSB, 165 watts CW, 90 watts 
linear AM. Resistive pi-pad permits operation with 
any 10 to 100 watt output VFO or crystal controlled 
exciter. Meter reads; PA grid, PA plate. Relative 
output. 50-70 ohm input and output. Quiet forced 
air cooling. Modernistic, recessed panel cabinet 
9" x 15" x lO’/a". 

COMPLETE WITH BUILT-IN POWER 

SUPPLY, TUBES AND CRYSTAL.$299.95* 


MODEL 6-150 SIX METER 
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The Buck-a-watt 
Six Meter Transmitter 


Robert Rose K6GKU 

Tuning indicator parts kit available 9332 SoQe Avenue 

Arlington, Californio 


As fads come and go and interests change, 
this author has learned one very important 
fact. To run out and buy commercial equip¬ 
ment to meet each new demand can lead to 
the state of instant poverty. The answer- 
homebrew as cheaply as possible. A recent 
urge to try six meters produced the rig de¬ 
scribed herein. If you are a homebrewer who 
would like to get on six meters without spend¬ 
ing a lot of money and still want to put out 
a signal to be proud of—this rig will do just 
that. 

The transmitter is a plate modulated, 15-20 
watt rig which is made up of reliable circuitry 
and low cost components. It also incorporates 
a novel (but not new) method of monitoring 
the oscillator/tripler output, the doubler out¬ 
put, the final tuning, and the modulation, all 
simultaneously. With any kind of junk box at 
all the transmitter can be built for about a 
dollar a watt. 

Numerous articles on 6 meter transmitters 
were read with the same result—something was 
lacking. Either the modulation was not ade¬ 
quate, the power output was too low, the 
components were high priced, or the oscillator 
doubler stages used a triode-pentode com¬ 
bination. In general the authors junk box 
would have been of no help at all. It was 
finally decided to use circuits from several 
sources to get what we wanted. The final prod¬ 
uct is the 6 meter transmitter shown in Fig¬ 
ure 1. 

The 6A.K5 oscillator/tripler is a modified 
Pierce circuit which makes use of economical 
8 Me. crystals. The 25 Me. output drives the 
6AK5 doubler stage. Both of these stages use 
a parallel resonant tank circuit. The use of 
variable capacitors in these tank circuits makes 
their tuning unique and smooth. 


The output of the doubler stage is mutu¬ 
ally coupled, through a series resonant circuit 
to the final 2E26 which is operated as a 
straight through amplifier. The mutual coup¬ 
ling between L2 and L3 is achieved by placing 
the axis of the coils in parallel. The spacing of 
the two coils is determined by the point of 
maximum drive to the 2E26 as the position of 
L3 is varied. Experimentation showed this 
spacing to be about M inch. The use of mutual 
coupling into the final and link coupling on the 
final output proved to substantially reduce the 
TVI problem. 

The 10 watt modulator, shown in Figure 1, 
consists of a 12AX7 used as a two stage pre¬ 
amp and a 6L6 final modulator tube. The 
input was designed for use with a crystal 
microphone and the output provides plenty of 
punch for the 2E26. The modulation trans¬ 
former used was a surplus modulation trans¬ 
former taken from the ever faithful 522 and 
may be obtained from most surplus stores. 

The power supply is strictly conventional in 
nature and any supply capable of 300 VDC at 
150-200 ma and a 6.3VAC source will do the 
job nicely. 

There is little to be said about the construc¬ 
tion and layout of the transmitter unit. These 
may be determined by the builder to suit his 
needs. The coils LI, L2, and L4 are the air 
wound variety and were checked with a grid 
dip oscillator to ensure resonance in the proper 
frequency range. 

The variable capacitors Cl, C2, C3, and C4 
were all the surplus APC type with shafts sol¬ 
dered on C3 and C4. Except for the observ¬ 
ance of standard VHF construction practices, 
there is nothing critical in the building of this 

rig* 

The novel method for tuning this transmit- 
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6AL7 Indicator Presentations 

Figure 2a shows the 6AL7 display with no 
signal input. The output of the oscillator/ 
tripler stage will move Bar 1 down from the 
top. Vary capacitor Cl for maximum depres¬ 
sion of Bar 1. This indicates maximum 
tripler output as shown in Figure 2b, The 
output from the doubler stage will move Bar 
2 down from the top. Varying C2 for maxi¬ 
mum depression will indicate maximum 
doubler output as shown in Figure 2c. 

ter was taken from an article written by Don 
Stoner in the Nov. 1957 Brand X magazine. 
The tube, a GALT, is not the standard type of 
“eye” tube such as the 6E5. The 6AL7 pre¬ 
sents two green bars, the height of which is 
determined by the signal produced by the out¬ 
put stages monitored. To save space the theory 
of this tube’s operation will not be discussed 
here. 

Learning to read the tuning indicator is a 
little tricky at first but once it is mastered, the 
feature of being able to see the output of the 
oseillator/tripler stage, the doubler stage, the 


final tuning, and the modulation simultane¬ 
ously will make the 6AL7 a must item in fu¬ 
ture rigs. Figure 2 will help in tuning the 
transmitter. 

Tuning the final for maximum output will 
move both Bars 1 and 2 up from the bottom. 
For those who worry, it has been found with 
a milliammeter inserted in the plate circuit, 
that the dip indicated on the 6ALT will coin¬ 
cide with the dip of the plate current meter. 
Figure 2d shows the GALT presentation with 
the tripler-doubler stages peaked and the final 
dipped. 

All that is left is to apply the modulation. 
Advance the audio gain control and apply a 
signal into the microphone input On the 
modulation peaks, the GALT presentation will 
expand both Bars from the top and bottom. 
The amount of the expansion will depend on 
the amount of modulation. If you are lucky 
enough to have an oscilloscope, the face of the 
GALT may be calibrated, by percentage, with 
a grease pencil. Figure 2e shows the presen¬ 
tation with the transmitter fully loaded and 
with modulation. 

There is one point to be noted about the 
leads used to couple the tripler and doubler 
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signal to the GALT. The 1 megohm resistor 
to pin 4 of the GALT should be connected di¬ 
rectly to pin 1 of the 6AK5 doubler. The 2 
megohm resistor from pin 6 of the GALT should 
be connected directly to pin 5 of the 2E26. 
This will reduce anv unwanted radiation 
through these leads. 

This transmitter has been in operation about 
three months now and the signal reports re¬ 
ceived have been very gratifying. Reports on 
the audio indicate that it is clean and packs 
plenty of punch. Inasmuch as the author is 
living in a rented duplex, the choice and alti¬ 
tude of antennas is limited and little DX has 
been worked. It is felt, however, that with a 
beam, this rig will perform along with any in 
its class, either commercial or homebrew. So 
start digging in that junk box. You probably 
have most of the parts already. 

... K6GKU 


Bibliography 

Simple Transmitters for 50 and 144 Me. ; Simple Trans¬ 
mitters for 220 and 420 Me.—The Radio Amateur’s 
Handbook, 38th Edition 1961. Pages 435-438 ; Pages 
441-442. 

Donald A. Smith W3UZX—8 Me. Crystal Modification, 
73, January 1961. 

Donald L. Stoner W6TNS—The Glass Eye, CQ, Novem¬ 
ber 1957. 


Parts Kit Available 

The parts for tuning indicator are available as a 
complete package from 73, Peterboro, N. H. 
Order K6GKU Kit $7.50 


WRETCHED K2PMM 


BADGES 

One of the big problems at hamfests and club 
meetings is to nave everyone plainly enough 
marked with their first name and call. All sorts 
of stickers and pieces of cardboard have been 
tried, plus little cards which can be typed up 
and stuck in holders ... all have the same 
problem: they are hard to read from any dis¬ 
tance. 

The best answers to date are these engraved 
laminated plastic name badges which can be 
read by Cousin Weakeyes from seventeen paces. 
You are in luck. We’ve arranged to make these 
darbs available at a real low price, all per¬ 
sonally engraved. The badges are 3" x %" and 
come complete with a pin and safety lock. 
Please give your first name, call and specify 
whether you want the badge to be bright red 
with white letters or jet black with white letters. 

$1.00 each. 



PRICES 


% meter Model No. ABW — 420 — $ 8.95 

1% meter Model No. ABW — 220 — $10.95 

2 meter Model No. ABW — 144 — $12.95 

For Further Information & Illustrations Refer to: 

Page 42 September QST and Page 60 October QST 




HARMONIC/TVI 

PROBLEMS??? 


6 METERS 



TUNABLE LOW-PASS MAVERICK 

The only low-pass filter designed expressly for 6meters. 
With 9 individually shielded sections and 5 stages tun¬ 
able forming a composit filter of unequaled performance. 
1 DB loss. Handles 400 watts PI. 35 DB rejection. Size 
5" by 2" by 3' 1 . AMATEUR NET $16.95 


MAVERICK U WITH POWER MONITOR 
Same as above but with 6 meter power indicator cali¬ 
brated in watts output. Indicator Size 4" by 4" by AW*. 
Slant Face. Reads 0-50. 0-400 watts. 

AMATEUR NET $54.95 

2 METERS 

BAND-PASS MODEL BP-144 

A narrow band-pass filter with 6 me pass band and 146 
me center frequency. 1 DB insertion loss. 35 DB atten¬ 
uation of harmonics. Handles up to 185 watts PI. 

Size 4" by 2%" by 2%". AMATEUR NET $11.85 


MODEL F810 

Five separate filters housed in one package and selected 
by a front panel switch. Each filter is tuned for maximum 
attenuation of the second harmonic for that particular 
band. Attenuation — 35 DB. Handles up to 1 kw. Size 
5 n by 6" by 4'. AMATEUR NET $24.75 


Write for complete brochures. See your local dealer. 
Manufacturers of the finest UHF TV Converter 


DEPOT SQUARE & 
DIVISION STREET 
SOMERVILLE, N.J. 
TEL: 722-6311 
AREA CODE ^01 




INSTRUMENTS, INC. 


JULY 1963 
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73 Tests 

The 



Hammarlund HX-50 


When Hammarlund announced the HX-50 
some months ago we at 73 anxiously read the 
literature to get an idea of what was in the 
works. The ads looked awfully good so you 
can imagine how excited we were when we 
finally got word from them that a unit could 
be spared for a quick editorial evaluation. It is 
pretty difficult to take a rig and lend it out for 
a few weeks when you have distributors all 
over the country phoning, sending telegrams, 
and trying in every way they can to get you 
to send more rigs. 

Possibly due to the built up interest here 
resulting from the HX-50 ads and partly 
curiosity as to what kind of job Hammarlund 
had done on this sideband transmitter after 
all these years of sticking to receivers, the box 
was open before it hit the ground after being 
kicked off the Express truck and the HX-50 
was being carefully scrutinized and exclaimed 
over. 

As the Express truck turned out of our 
driveway the HX-50 was warming up for its 
first contact. During the next few hours it 
racked up many SSB contacts on 75-40-20 
meters, including some garden variety DX, 
and got a good workout on 20 and 40 CW with 
W1MEL at the bug. 

During the next few days we went over the 
rig carefully, feeding it into different an¬ 
tennas, checking it with a wattmeter, fre¬ 
quency standards, oscilloscope, and all that. 
We compared our tests with the advertised 
specs and could find no place where Ham¬ 
marlund was not guilty of understatement. 

It would be a shame if you read all the 


way through a test report on a piece of new 
gear without knowing just what it was you 
were reading about, so let’s take a close look 
at the HX-50. The HX-50 is a combination 
SSB/CW transmitter which covers all of the 
regular ham bands, 80 through 10 meters. It 
will also cover 160 meters with an optional 
kit. It can also be used for the MARS or 
CAP channels with a crystal or external VFO. 
There is provision for three crystal controlled 
frequencies, external and internal VFO with 
one switch. 

It is rated at 120 watts PEP, 90 watts dc 
input on sideband or CW and about 25 watts 
on AM. It has a built-in antenna relay, a great 
plus in a transmitter for it is something that 
you’ve got to have to operate and which is 
seldom found in rigs with the result that you 
usually have to buy a rather expensive relay 
and wire it in the circuit, giving you a lot 
more wires to drape around the shack. 

Naturally the HX-50 has Vox and push-to- 
talk. The keying is time sequenced and adjust¬ 
able. The VFO is not only quite stable but 
easy to read and very accurate due to the 
built-in crystal calibrator. 

It would seem that the hams down at Ham¬ 
marlund have thought of everything possible. 
If they’ve forgotten anything then it has 
escaped us too for this rig seems to work just 
fine and do everything you could ask, whether 
you be CW of SSB op. The $399.95 price is 
mighty low by today’s equipment standards and 
makes it possible to have a pretty fancy ham 
station without a tremendous investment. 

. . . Wayne 
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K6LSX San Jose, Calif. 

Field Day 


The Sidewinder’s Radio Club, K6LSZ, held 
it’s annual field day exercise in a saddle be¬ 
tween Mt Loma Prieta, site of channel 11, 
and Mt. Umunhum, Almaden Air Force base 
radar site. There were 29 operators, 15 sta¬ 
tions, and about 50 people, including many 
YLs and Jr ops. 


Food was furnished from the club treasury 
—cold cuts and trimmings, hit chili beans and 
coffee the entire period, with a steak dinner 
Saturday evening and bacon and eggs, etc. 
Sunday morning. This cost about $2 per 
person. 

Paul Barton W6JAT 




'Tut" Tuttle WA6LUM confers with county 
fire captain Bob Olson on fire permits, in the 
rf lab at Jennings Radio, 


Dave Mauro W6LXK checking out a gener¬ 
ator before field day. "Tut" WA6LUM in 
background. 


"Buddy" Alvernaz at operating position of 
K6LSZ home station. 


Bob Goddard K6EDU putting up eighty me¬ 
ter antenna. 
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Pre- 

Registration 

Prize! 


WIN THIS 


COLLINS 

KWM-2 


(Grand Prize* 
Hallicrafters 
SR. 150} 


★ BIG CONTESTS 


ir Xrntr. Hunt (3980 kc) • 6 Meter Xmtr. Hunt 
ize: Drake TR-3 /cn cc\ 

r Xmtr. Hunt (28.6 me) 

ize: Swan - SW240 1st Prize: Clegg Thor 

Other Prizes include a National NCX-3 
• Antennas • Accessories • Parts 


B-l-G "D" HAMBOREE and Swapfest 

August 17, 1963 — Vickery Park — Dallas, Texas 


Pre-Registration Closes August 15th 
Checks Payable to: Dallas Amateur Radio Club 

Mail to: 

John Strahan, 915 North Avon, Dallas 11, Texas 

Dear Sirs: Enclosed is $. ($2 Ea.) for ... 

Registrations for the BIG “D” Hamhoree. 


Name 


Address 




Tut WA6LUM inspects power cables from 
7 V 2 KW field day generator. 


All gear set up and working. Final briefin< 
at 1 1 :57 local time by WA6LUM. Count 
down at 1 1 :59 % ... 4 ... 3 ... [ 


General view of high frequency site of 
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220 me and 432 me field day antennas. K6LSZ field day operations. 
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(K6LSX Field Day continued) 
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2 meter operation 


Lloyd Saxon W6EEX 


220 me and 54 me operation, Ker 
K6HCP and Roy Bortle WA6AVV 


15 meter operation, Hank Plant W6DKZ 

(more on page 32) 
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(Field Day from page 30) 



Russ Bentson K6KLY, 432 rnc operation. 



Steaks coming up. Bonnie Barton and Paul 
Barton W6JAT. 



Richard Van Wickle W6TKA 
P.O. Box 4051 
Santa Barbara, Calif. 


Paris Kit Available 



Chow down: Ray Mackaman K6PRH, Donna 
Tuttle, "Tut" Tuttle WA6LUM, Mae Barton 
K6YSR, Milt Hird K6KTQ, Ernie Vaugh 
W6SPS, Ernie Peterson W6NNS, Tom 
Mackaman, Paul Barton W6JAT. 

Say you saw it 

in 73 

even if you 
didn't 


Once upon a time there was a ham who 
could not get the SWR of his feedline low 
enough to suit him. Blaming his Monimateh, 
and other SWR-measuring equipment, he 
threw it all in the fireplace and stalked away. 
Hence, the expression “He burned his bridges 
behind him.” 

We hope that you will not want to throw 
this antenna coupler—SWR bridge into the 
fire. It was developed especially for the two- 
meter operator who does not like to use coaxial 
cable as an antenna feedline because of the 
high attenuation of coax at YHF and who 
hence prefers open-wire or TV-type balanced 
feedlines. The antenna coupler will match 52 
or 72 ohm unbalanced lines to balanced lines 
of between 200 and 600 ohms. The SWR 
bridge is designed to be used with 72-ohm 
coaxial cable, but can be used with 52-ohm 
coax, with a simple modification, which will 
be described. 

The manner in which the rf is obtained to 
operate both the reflected power and forward 
power bridges is rather unique. Coils are 
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Two 

Meter 

Antenna 

Coupler 

and SWR 

Bridge 


wrapped around the insulation of the center 
conductor of the coax, to provide both induc¬ 
tive and capacitive coupling. The standard 
arrangement for obtaining rf in reflected power 
meters is either by running a fine wire between 
the coax center conductor and the shield, or 
by running two conductors parallel to the 
center conductor, and using one of the conduc¬ 
tors for the forward power pickup, and the 
other for reflected power. Both such arrange¬ 
ments are quite good up to about six meters, 
but at higher frequencies the picture changes. 
After much experimentation I concluded that 
the capacitive/inductive/coil coupling arrange¬ 
ment was the most satisfactory for two meters 
—at least in my own application. This system 
does not appear to cause an appreciable im¬ 
pedance “bump,” and the measured power 
loss resulting from use of the two bridges is 
less than one-half watt. 

The accompanying photographs show the 
manner of front panel layout and actual con¬ 
struction of the coupler and bridges. The re¬ 
flected power pickup coil is wound on the 
center conductor insulation close to the point 



• One Inch Elements for Low Q 
and Wider Frequency Range 

• 12 Foot Boom for Wide Spacing 

• Diapole Driven Element, 52 
Ohm Feed 

• Forward DB Gain 9.2 
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• All Tempered Aluminum—Driven 
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Shpg. wt. 20 lbs. 



9J METER BEAM 


• Gamma Match for 52 Ohm Feed 

• Resonate Frequency 50.4 Meg. 
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• 1" Dia. Elements for Low “Q”, 
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MONEY BACK GUARANTEE 


— SEND CASH OR MONEY ORDER TO:- 


SUPER “Q” PRODUCTS 

3363 Verner, Kent, Ohio 

□ 10 Meter Beam @ $29.95 Shpd. Exp. Collect Only 

□ 6 Meter Beam @ $27.95 Ohio Res. Add 3% Tax 


NAME_ 

ADDRESS_ 

CITY____ ZONE__ STATE 


JULY 1963 


33 















Interior of the two-meter antenna coupler— 
SWR bridge. The forward power pickup coil 
can be seen at the center of the unit. The 
two resistors shown make up the required 
31 ohms. The forward power bridge is con¬ 
nected directly to the SPDT switch, while 
the reflected power bridge (top center, di¬ 
rectly below the input connector) is con¬ 
nected to the switch through a length of 
shielded wire. 

where the coax enters the cabinet; it consists 
of six turns of #26 enameled copper wire, 
wound clockwise. The shield braid of the 
coax does not cover the pickup coils. Rather, a 
heavy, low-inductance length of shield braid, 
approximately % in. long, connects the coax 
braid, leaving most of the pickup coil exposed. 
Completely shielding the pickup coil will de¬ 
crease the rf pickup. 

It should be pointed out that if the coils 
are not wound in the proper direction, and the 
resistors and diodes not connected to the 
proper ends of the coils, the bridges will not 
provide the desired indications—i.e., the re¬ 
flected power bridge will read forward power, 
and vice-versa. The forward power pickup coil 
also consists of six turns of #26 enameled cop¬ 
per wire, but it is would counter-clockwise 



around the center conductor insulation. In the 
case of the reflected power bridge pickup coil, 
the resistor is connected to the starting end 
of the coil (with reference to the input end 
of the coax), and the diode is connected to the 
opposite end, while with the forward power 
bridge pickup coil the resistor is at the finish 
end and the diode at the starting end (again 
with reference to the input end of the coax). 

Let me make it clear that the reflected 
power bridge will provide relative indications 
of standing wave ratio—but will not indicate 
specific levels of SWR. When the coaxial cable 
between the transmitter and the antenna 
coupler is properly matched, with the antenna 
coupler, to the antenna feedline, the SWR will 
be 1:1 and the meter reading will be zero. 
The forward power bridge reads, obviously, 
rf going into the antenna coupler link, and is a 
valuable aid in tuning the transmitter for 
maximum power output. It is not in direct 
relation to the reflected power, as in the con¬ 
ventional Monimatch. My chief concern was to 
develop a device which would provide a 
relative indication of SWR, indicate rf output 
for transmitter tuning purposes, and act as a 
matching device; this unit does all three nicely. 

My two-meter transmitter has a power out¬ 
put of approximately 15 watts, and this device 
was designed for that power level. If the unit 
is to be used with higher-powered transmitters, 
the rf pickup, of both bridges, can easily be 
decreased by reducing the number of turns in 
the pickup coils. 

The meter is a 0-1 ma. unit, which is made 
in Japan and stocked by Henry Radio Co. 
(Butler, Mo. and West Los Angeles, Calif.), 
selling for only $2.95. It is entirely adequate 
for this application. The cabinet is a 6 in. by 
6 in. by 6 in. aluminum utility box, black- 
wrinkle finished. 

Much tinkering lead to the conclusion that 
31 ohms is the optimum value for the bridge 
resistors, for a 72-ohm line, in this particular 
unit. It is quite possible that you will find 
that a value of resistance somewhat different 
will be required in your own bridge for use 
with 72-ohm line. For 52-ohm line, cut-and- 
try will also be required to determine the 
value of resistance at which the best null is 
achieved when the coax is removed from the 
antenna coupler link (within the cabinet, of 
course) and attached to a 52-ohm dummy 
load—the same way I determined the optimum 
resistance for the 72-ohm coax, using a 72-ohm 
dummy load. 

The resistors shown in the photograph are 
39 and 150 ohm units (one each in both the 
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reflected power and forward power bridges) 
connected in parallel to achieve the 31 ohms. 
Naturally, if you happen to have a pair of 31 
ohm / 2 -watt carbon resistors (for heaven's 
sake, don’t use wire-wound resistors!) on hand, 
use them. I happen to have a large supply of 
39 ohm and 150 ohm resistors, hence this 
combination to achieve 31 ohms. 

The ratio of reflected power to forward 
power can best be adjusted by adding or sub¬ 
tracting turns on the pickup coils until a full- 
scale meter reading can be obtained in the 
forward position when the transmitter is tuned 
for maximum power output, and in the re¬ 
flected power position when both the tuning 
and coupling controls of the antenna coupler 
are greatly detuned, with the antenna feedline 
connected to the antenna coupler output. 

Maximum usefulness of the SWR bridge 
occurs when building or installing a new an¬ 
tenna. A dummy load of the same impedance 
as the antenna is connected to the output ter¬ 
minals of the antenna coupler, and then an¬ 
tenna coupler tuned for minimum SWR and 
the transmitter tuned for maximum power out¬ 
put, using the forward power bridge. The 
feedline from the new antenna is then con¬ 
nected to the coupler, and, without changing 


any antenna coupler or transmitter controls, 
the antenna is adjusted for the same minimum 
reflected power reading achieved with the 
dummy load. 

If you are feeding your antenna with coax, 
the antenna coupler portion of the unit could 
be eliminated, with the bridges constructed as 
indicated. The coax shield braid would simply 
be stripped back for about M inch, in two loca¬ 
tions, separated by three or four inches, and 
the pickup coils wound on the center con¬ 
ductor insulation. The broken shield braid 
would then be re-connected with a length of 
heavv braid or wire. 

. . . W6TKA 

C1.■.IIaminarlund 50 mmf variable, M C-50 

C2—E. F. Johnson Dual Section variable, 27 mmf. per 
section; 167-51 

CR1, CR2—1N34A germanium diodes 
Ll, L2—6-turn pickup coil; #26 enameled; see text 
L3—2 turns, #12 insulated, 1 in. dia. % hi. spacing 
L4—5 turns #12 tinned, J4 in. dia., % in. Ig; tap 1 x /i 
turns from each end 
Si—SPOT toggle switch 


Parts Kit Available 

The ports for this unit are available as a pack¬ 
age from 73, Peterboro, N. H. Order W6TKA 
Kit . .. $10.00 
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View of modified power section showing more 
or less unmodified appearance. The 6DE4s 
are in the top center of the photo. 


One Thursday evening, waiting on a sched¬ 
ule, the power transformer in my Gonset 
GSB-IOG suddenly shorted, putting the station 
off the air. A telegram to Gonset brought 
prompt word that they could not ship for 
four weeks! A look at the circuit showed that 
the transformer was a special job with a 600- 
0-600 secondary tapped at 300-0-300 with a 
150 volt bias tap. Several calls quickly con¬ 
firmed that nothing remotely resembling these 
ratings was available locally. Drastic measures 
were called for if Saturday's sked was to be 
met. 

Since this same circuit is common to many 
of the present crop of transmitters, AM as well 
as SSB, this solution may come in handy to 
you. A TV replacement power transformer was 
bridged for the high B voltage, and low B 
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Underside view of power supply section after 
modification. The 6DE4 sockets are top cen¬ 
ter. The bias transformer is dismounted 
from its right standoff to show the silicon 
rectifier strings. 


voltage (one half the high) was taken from 
the secondary center tap. This is a common 
trick in transistor dc to dc converters, and took 
care of the high voltages. A separate half¬ 
wave 150 volt transformer was used for the 
bias. 

The TV replacement unit used was the 
Merit P-2884, rated at 324-0-324 volts at 270 
ma, with 5 volts and 12.6 volts center tapped 
at 5.6 amp windings. The mounting shell was 
not exactly suited for this mounting, but the 
new unit was the same size as the original, so 
the shells were swapped, which incidently 

(Turn to page 88) 


YOUR MILITARY 
SURPLUS EQUIPMENT 
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HQ-180XE, 11 CRYSTAL CONTROLLED FIXED 
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298.95 

388.95 
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458.95 
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519.45 
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The Visitor 


John Costos W2CRR 


It was a normal weekday evening; the wife 
was busy with kitchen chores and the children 
were concerning themselves with homework 
or television, depending upon age. I had only 
given the evening paper a passing glance in 
preference to the February, 1963, issue of 
QST which had arrived that day. The W2AOE 
article on communications practice in the HF 
bands was especially interesting. In brief, 
W2AOE argued that a.m. should be made 
illegal starting January, 1964, the c.w. bands 

should be reduced bv a sizeable factor and 

0 

the phone bands should be increased with 
only s.s.b. operation being permitted. The QRM 
problem was becoming intolerable, argued 
W2AOE, and the only way to solve this prob¬ 
lem was to conserve our precious spectrum 
space by reducing transmission bandwidths. 
Bandwidth-wasting schemes such as a.m. sim¬ 
ply had to go and legal action would have to 
be used for the good of the majority. I had 
gone over this article for the second time and 
was rechecking the QRM arguments under 
the “Band Loading Capacities” and “Channel 
Loading” sections when it happened. 

I don’t quite know how to tell the rest of this 
story. I would like to forget the whole affair, 
but I can’t because it has forced me to make a 
decision. What happened, you ask? I had a 
visitor. Not just a normal-type visitor but, as 
it turned out, this man who came to see me 
was none other than Larson E. Rapp! Worse 
yet, Rapp was not his normal, witty, amusing 
self. The Larson E. Rapp I had to contend 
with that night was a very angry and revenge¬ 
seeking Larson E. Rapp. As soon as we were 
alone in my study, Rapp wasted little time in 
telling me his troubles. 

“The League has betrayed me,” said Rapp 
with rising anger. “They have dumped me and 
are letting just anybody write my type of ma¬ 
terial.” 


“Come on now, Larson,” I stammered, “Na- 
jork’s ‘Templeton Case’ piece was pretty good, 
wasn’t it?” 

This turned out to be a poor job of mind¬ 
reading on my part as evidenced by Rapp’s 
screaming response. 

“Costas, don’t try and humor me at a time 
like this! How stupid do you think I am? The 
Templeton Case’ is not my type of stuff. You 
and I both know that there is nothing impos¬ 
sible about the general situation Najork de¬ 
scribed, even though the average amateur 
might consider this type of material as pure 
science fiction.” 

By this time Rapp was standing and had just 
begun to pace the floor when he whirled in 
my direction and shouted: 

“It’s the W2AOE article in the February 

m 

issue I’m talking about* Haven’t you read it?” 

“Yes, I just finished it,” I said, and added 
with some reproach, “and I don’t see where 
this article has the slightest resemblance to 
your material. If this article is the cause of 
your complaint, then you’re being very unfair 
to the League staff.” 

This apparently stunned Rapp, for he sat 
down, looked at me with some pity in his eyes 
and let me continue: 

“W2AOE is pointing out that QRM levels 
are getting bad and the only way to meet the 
problem is by reducing transmission band- 
widths. If this requires drastic action such as 
making a.m. illegal, then we should petition 
for such action. What’s wrong with that?” 

I was prepared to continue, but tears started 
to form in Larson’s eves. His whole attitude 
was changing from that of violent aggression 
to frustration and defeat. It took a few minutes 
for Rapp to compose himself, after which he 
spoke in a calm, even manner. 

“John,” he began, “what you just said only 
proves my point because, obviously, you too 
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MOTOROLA FMTRU-80D 150 MC 
MOTOROLA FMTR-80D 30-50 MC 

This unit has a 30 watt transmitter using 2-2E26 
tubes. Dynainotor power supply. Receivers are 
double conversion super hot. Receiver uses vibrator 
power supply. Shipping Wt. 46 lbs. 

Catalog 150MC-6V DC .Price $44.50 
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censed radio amateurs only. Quan¬ 
tities are limited to two items 
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MOTOROLA 55 AMP ALTERNATOR 

Brand new A55X12 Guaranteed 3 yrs. or 30,000 
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have been taken in. That shows how cleverly 

¥ 

written the article is. Not only are other people 
writing my stuff, but they are even doing a 
better job than I did. For example, who is com¬ 
plaining about a.m. operation on the phone 

bands?"* 

I took a minute to think this one over but 
before I could answer, Rapp continued: 

“It’s not the c.w. men because allocations 
prevent conflicts there, and the a.m. boys can 
hardly complain about a mode they are using 
themselves, right?” 

“Sure,” I answered, “it’s probably the s.s.b. 
boys.” 

“How can it be?” countered Rapp, “We all 
know that s.s.b. has a 9db advantage over 
a.m., right? Now with this much power ad¬ 
vantage it*s the a.m. boys who should be 
screaming for help, not the other way around.** 

“Wait a minute, Larson, what about the 
spectrum waste due to the a.m. carriers? 
W2AOE makes a good ease against that/* 

“How much spectrum space does a carrier 
occupy?*’ he asked with a trace of sarcasm. 

“Anywhere from practically zero to a few 
cycles depending on the oscillator, the condi¬ 
tion of the ionosphere, and the number of 
hops.” 

“Right!” Rapp hit back, “So we can easily 


notch carriers out at the receiver. Now if we 
ban a.m. and force all these guys to use s.s.b., 
the power they were putting into a few cycles 
which could be rejected at the receiver will 
now be spread over several kilocycles with no 
chance for getting rid of it. This will make 
the QRM problem worse, right?” 

I must admit that Rapp now had me in a 
comer, but rather than show my temporary 
confusion I went on the offensive. 

“Come on, Larson, what point are you trying 
to make?” 

“Simply this,” he shot back, “the true facts 
are that no one has any reason to complain 
about a.m. and, furthermore, conversion from 
s.s.b. back to a.m. would do much to reduce 
QRM. On top of all this, it turns out that it*s 
the a.m. boys who have a case to present be¬ 
fore the FCC because of the unfair 9db ad¬ 
vantage of s.s.b. W2AOE makes everything 
come out backwards with a very logical pres¬ 
entation. If this isn’t my type of material, what 
isr 

Rapp was now becoming more angry and 
I couldn’t think of a good counterargument, 
so I tried changing the subject slightly. 

“Look, Larson, maybe W2AOE did slip in a 
bit of sophisticated humor, but the rest of his 
presentation is certainly quite serious, espe- 
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dally those tables and the calculations show¬ 
ing the average number of signals in each 
channel for different operating modes.” 

That did it, Rapp really went on the attack 
now. 

“John, I’m really beginning to wonder about 
you; didn’t you catch the gimmick there?” 

“No,” I said with some confidence, “that 
part looked pretty sound to me. Furthermore, 
I went over this portion of the article with 
extra attention.” 

“OK,” said Rapp (he was laughing now 
which made me feel a bit foolish), “you go 
over that material with me and I’ll show 
you how you were taken.” 

“Well,” I started, “W2AOE points out that 
the jumble of noises and chatter out of a re¬ 
ceiver, tuned to a particular frequency, is 
due to a large number of signals falling in the 
passband of the receiver. Also, he points out 
that this random addition of many signals 
represents a QRM power level which can be 
measured by the receiver S-meter. OK so far, 
Larson?” 

“Sure, sure that’s fine, keep going.” 

“Then an estimate of the average QRM 
level is made by dividing the total number of 
stations on the air in the band by the number 
of channels in that band. In this way W2AOE 
obtains a number Q which represents the aver¬ 
age number of signals per channel. The lower 
the Q number the higher the probability of a 
successful QSO because a better ‘hole’ in the 
QRM is likely to result. So the object is to 
use modulation techniques which give the 
largest number of channels and consequently 
the lowest Q values which seems_” 

“Wait a minute,” Rapp broke in, “you don’t 
need to go any farther, you’ve already been 
hooked.” 

Howr 

“I’ll tell you how,” he barked, “W2AOE 
first discusses QRM as being caused by a level 
of interference power on the desired channel, 
then he neatly switches from power considera¬ 
tions to Q, the average number of signals per 
channel. The two are not the same. What he 
should do is multiply the average number of 
signals Q by the average power per received 
signal P to obtain an estimate of the QRM 
level. It is not Q, but the product Q times P 
that should be considered. Am I right?” 

“Sure, that would be more nearly correct, 
but will it make any difference in the final 
conclusions?” 

“It makes all the difference in the world.” 
Rapp countered, “Just take W2AOE’s ex¬ 
ample of all-s.s.b. operation on 20 meter phone. 


Estimate the average QRM power level to be 
expected in a given channel by using Q times 
P. Then work the whole problem over, but 
this time assume that all the s.s.b. exciters in 
use had a simultaneous malfunction so that, 
say, 10 s.s.b. signals were being generated and 
fed to the linears instead of the normal one.” 

“That’s a screwy example, Larson,” I said, 
“Do I assume that all these spurious s.s.b. 
signals fall randomly within the band? If so, 
the answer seems obvious. This will have the 
same effect as a ten-to-one increase in the num¬ 
ber of stations on the band and the QRM per 
channel will be ten times as bad on the 
average.” 

“OK, wise guy, you go ahead and work it 
out while I go down and talk your wife into 
some coffee and dessert. Call me when you’ve 
got an answer.” 

As Rapp left the study, he smiled. It was 
not a pleasant smile, which bothered me but 
I was glad to be alone so I could collect my 
thoughts. I opened QST to page 54 and started 
to work. 

Following W2AOE’s channel loading argu¬ 
ments we may define: 

Number of s.s.b. signals on the band=N 
Number of s.s.b. channels available=C 
Average number of signals on each chan- 
nel=Q 

Average power per signal as received^P 
Average QRM power level per channel=I 

Now the average QRM power level per 
channel will simply be equal to the average 
number of signals per channel times the aver¬ 
age power per signal as received. Thus, 

N 

1 = QXP = -XP 

c 

which is the same result obtained by W2AOE 
except for the multiplying factor P. 

As I looked at the above equation it began 
to dawn on me that Rapp had hit upon some¬ 
thing which is rather obvious after a little 
logical reasoning. If straight s.s.b. operation is 
first considered, certain values may be assigned 
to N, C and P and I may be calculated. The 
actual number values really aren’t important. 
Now if all the s.s.b. exciters in use are assumed 
to have a simultaneous malfunction so that, 
say, K s.s.b. signals are generated instead of 
the normal one, then there will be K times as 
many signals on the band. However, the aver¬ 
age power of each of these signals will be di¬ 
vided by this same factor K since each linear 
must now split the available power between 
the K signals now being amplified. This means 
that the average power per signal as received 
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will be divided bv the factor K. Thus, for 
Rapp’s rather wild example we have 

(KN) (P) N 

I =- X -= - X P 

C "*i T r 

JV. 

which leaves the average QRM power level 

per channel unchanged! 

Stunned at the result, I quickly called Rapp, 

showed him mv calculations, and was answered 

* * 

with, 

‘'Sure, that's exactly what I came up with. 
You've done it right.” 

“But, Larson, look what this means.” I 
pleaded, “If every station uses, say, ten times 
the normal s.s.b. bandwidth and the QRM 
power level on the average in each channel is 
left unchanged, what is the point to bandwidth 
conservation? In fact, the results seem to show 
that in the heavily-congested ham bands the 
average QRM power level in any given chan¬ 
nel is determined, not bv the bandwidth of 
each signal, but by the total power being 
poured into the band. The form of each signal 
or the type of modulation makes no difference, 
its the total power being put into the band 
that is important. If this is so, then we’ve been 
spending a lot of money_” 


A look of fear came over Rapp’s face. He 
silenced me with a quick motion and got up to 
close the door. Sitting down, he pulled his 
chair close to mine and began talking in a 
near whisper. 

“Look, John, you had better watch that 
kind of talk. What vou sav about the futility 
of bandwidth conservation for ham operation 
may be quite true. I’ve tried not to think 
about that aspect of my results because it's 
just too dangerous. I’ve stuck my neck out on 
a lot of subjects as my April QST efforts in 
years past prove, but I’m not about to get 
mixed up with this particular issue.” 

“But, Larson, we may have something here 
that is vital to the future of amateur radio. 
We may be wrong but at least we can study 
this and present our results to the ham fra- 
ternitv for discussion and_” 

The fright in Rapp’s face became more evi¬ 
dent so I stopped. He continued, still whisper¬ 
ing, 

“You don’t understand the situation, John. 
Were playing with dynamite on this one. 
Look, everyone agrees that the way to beat 
interference in the ham bands is to make 
more efficient usage of the available spectrum. 
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Everyone also agrees that the obvious way to 
do this is to convert to narrower-bandwidth 
transmissions. So we’ve had a big drive on to 
get everyone to shift over to s.s.b. Now this has 
cost the rank-and-file boys a lot of money; just 
look at the prices of s.s.b. gear these days. Do 
we dare even hint that this is not the answer? 
Furthermore, the whole thing has spread be¬ 
yond ham radio. A lot of awards and honors have 
been given out by professional societies and a 
lot of big names have been built on the ‘nar¬ 
row- the-bandwidth - and -save- the-world’ kick. 
No, John, pushing against this sort of thing 
is out of the question. Take my advice and 
just forget the whole thing.” 

Now I began to realize that Rapp was more 
than a good technical man and a clever writer. 
He was obviously an astute judge of people 
and political situations. 

"Look,” he continued, "we could be draw¬ 
ing the wrong conclusions from our work. The 
‘narrow-the-bandwidth’ approach has never 
been challenged by anyone of any conse¬ 
quence. The boys at M.I.T., Stanford and other 
such respected places have gone right along, 
haven’t they?” 

“Yes,” I said in resignation, "we could be 
wrong.” 

"No, we are wrong. Is that settled now, 
once and for all?” 

I nodded in agreement and asked, "If nar¬ 
rower bandwidth is the answer, the W2AOE 
article in this regard is serious and then the 
League isn’t exactly pushing you out of a job.” 

Rapp’s mood now changed from fright back 
to anger as he said, "No, they are dumping 
me for sure. Don’t you see, W2AOE gets the 
right answer by using the wrong approach. 
Remember that QRM argument where he 
switched from power considerations to aver¬ 
age number of stations per channel? That was 
very clever. My gimmick was to use the right 
approach and arrive at a wrong answer. He 
does this too in the arguments against a.m., 
but he goes me one better in the QRM por¬ 
tion by getting the right answer in the wrong 
way. I don’t mind so much being dropped by 
QST, maybe my stuff was wearing a little thin. 
But you would think that the boys at West 
Hartford would at least have given me a 
chance when they decided to start running my 
type of material again. But don’t worry. I’ll 
get even.” 

His last sentence was said coldly, without 
emotion. This man was surely bent on revenge 
and I wanted no part of any plot he might 
have cooked up against the League. So I tried 
changing the subject again. 


"Larson,” I started, "we have now agreed 
that going narrow-band on transmissions is ob¬ 
viously correct, but I hear a lot of grumbling 
these days on the phone bands. The boys are 
complaining that things are getting hopeless 
even with s.s.b. I heard one guy the other 
night making fun of those ads that show a 
ham pleasantly working the world from his 
fireside using a cute little 100 watt p.e.p. job, 
barefoot with a compact antenna.” 

"That’s exactly it!” said Rapp excitedly, 
"After a guy goes into debt for two or three 
years to convert from a.m. to s.s.b., he expects 
results, not more of the same frustration. Sure 
this is becoming a problem and it’s obvious 
that someone had better come up with a solu¬ 
tion in a hurry. Now—and get this—I, Larson 
E. Rapp, ex-writer for QST, have the answer. 
I, not the League, will come to the rescue of 
ham radio.” 

I had put my foot right in it. It was no use 
trying to stop him, he was too excited. 

"Look, our ham population is growing and 
we’ve got to reduce signal bandwidths to make 
more room for the newcomers, right? So what 
does the League push? They push s.s.b., that’s 
what. All that cost and complexity compared 
to a.m. for a lousy two-to-one reduction in 
bandwidth. Peanuts! Too much investment for 
too little gain in spectrum usage. What I pro¬ 
pose will offer a twenty—do you hear—a twen- 
ty-to-one reduction in phone signal bandwidth 
relative to a.m. The answer, my puzzled 
friend, is v.s.t., VOCODER SPEECH TRANS¬ 
MISSION!” 

Up to a point I thought Rapp was kidding, 
but his last sentence was certainly no joke. 
The Vocoder is a device developed by the Bell 
Telephone Laboratories. It takes the speech 
signal, analyzes it and puts out narrow-band 
control signals. These control signals, not the 
speech signal itself , are transmitted to another 
Vocoder unit at the receiving end which re¬ 
creates the speech signal from the control sig¬ 
nals. The bandwidth needed for transmission 
of the control signals is only about 300 cycles 
per second or one-twentieth of the bandwidth 
required for a.m. voice. Furthermore, the Vo¬ 
coder is no new laboratory-type gadget; it 
really works. I’ve heard Vocoder speech which 
required only a 300 cycle channel and it is 
very good; you can hardly tell the difference 
between the Vocoder output and the original 
speech. So Rapp had done his homework and 
had come up with something that had to be 
taken seriously. 

"Yes, John,” Rapp went on with a no-non¬ 
sense tone in his voice, "s.s.b. has got to go and 
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give way to v.s.t. We can no longer tolerate 
the waste of our precious spectrum space bv 
using a system that requires ten times the 
bandwidth of v.s.t. All right-thinking amateurs 
will convert voluntarily from s.s.b. to v.s.t. As 
for the rest, well, we will give them a reason¬ 
able time to make the change and after that 
we will petition the FGC to make s.s.b. phone 
illegal. One of these days we’ll have to get on 
the ball and ask the FGC to give the s.s.b. 
boys one year to go v.s.t. or follow "spark/ ” 

“How about the cost of v.s.t., Larson?” I 
asked as I pulled some paper out of my desk 
drawer and began to take notes. This was get¬ 
ting interesting. 

“The cost will be more than for s.s.b., but 
consider what you are getting for your money. 
A ten-to-one reduction in bandwidth, and re¬ 
member, bandwidth is the key. We can't buy 
bandwidth but we can buy the equipment 
which conserves the precious amount of spec¬ 
trum space we do have. Besides, the cost to 
amateurs will be reduced because I'm forming 
a company to develop v.s.t. equipment for the 
military, but the same techniques will be ap¬ 
plicable for the ham and commercial markets. 
In fact, I'll probably sell the ham v.s.t. line at 
a loss, at least at the start. So you see, with 
what amounts to a government subsidy, I can 
materially reduce the cost of v.s.t. for the ama¬ 
teurs.” 

“But, why sell to the amateurs at a loss? 
Is this an act of philanthropy on your part?” 

“Hardly, it's really a two-pronged marketing 
attack. You convince the amateurs that v.s.t. 
is good because you can show them that the 
military is spending millions on the system. 
At the same time you can point out to the 
military that the amateurs are using the system 
so that not only is v.s.t. effective, but it can 
be operated and maintained in the field with¬ 
out trouble.” 

“How effective will v.s.t. be in operation as 
compared to s.s.b.?”* 

“All I can say here is that v.s.t. receivers 
need only one-tenth the bandwidth of s.s.b. 
receivers so that the input noise or interfer¬ 
ence power is reduced by a factor of ten.” 

“Are von saying that v.s.t. has a ten db 
power gain over s.s.b.?” 

“It sure looks that way, but I'm not going 
to make any flat statement in that regard. 
However, once the bandwagon starts rolling 
there will be plenty of people who will show 
that this is the case.” 

“Larson, I go along with amateur promo¬ 
tion of v.s.t. because we just might profit from 
the tremendous bandwidth saving being of¬ 


fered. However, shouldn’t you go a little easy 
on the military end?” 

“What do you mean by that?” asked Rapp 
with obvious annoyance. 

nr 

“Well,” I said, “what would happen in com¬ 
bat if an enemy s.s.b. station were working on 
top of one of our v.s.t. channels?” 

“The v.s.t. channel would probably be in 
real trouble, but the s.s.b. circuit could go 
right on by simply notching out the much nar¬ 
rower v.s.t band of frequencies.” 

“Wait a minute, Larson, you’re now killing 
yourself in the military market. How can any 
branch of the service dare use v.s.t. if it won’t 
stand up to s.s.b. under combat conditions?” 

“John, I’m not going to make any claims as 
to the combat-worthiness of v.s.t., it may per¬ 
form poorly under such conditions.” 

“Then how do you crack the military mar¬ 
ket?” I asked. 

“By simply telling them the simple truth. 
With v.s.t. they get ten voice channels where 

thev now have one with s.s.b. That will sell it, 

* 

don’t worry.” 

“But what if thev test v.s.t. under simulated 

* 

combat conditions against s.s.b. interference 
and your system falls on its face. Then what?” 

""That’s easy; this just proves that s.s.b. 
causes unnecessary interference and gives 
added emphasis to the need for eliminating 
such interference by accelerating the conver¬ 
sion from s.s.b. to v.s.t. Don’t forget, by this 
time the more progressive hams who have con¬ 
verted to v.s.t. will also be yelling for the re¬ 
moval of s.s.b. signals from the amateur bands. 
So my job will just require sitting back and 
letting nature take its course. Remember, I 
wasn’t being sentimental when I planned on 
selling the v.s.t. ham line below cost. You’ve 
just got to think ahead to stay ahead in busi¬ 
ness, my boy.” 

“Look, Larson, these military people for the 
most part are dedicated and public-spirited in¬ 
dividuals. National defense has gotten pretty 
scientific these days and specialists like you 
and me can easily put one over on a guy who 
has so many other things to worry about that 
he rarely finds time to keep up to date techni¬ 
cally. Remember, we work at our specialty 8 
to 12 hours per day. Don’t we have an obliga¬ 
tion to our country and the military to try and 
steer them in what we think is the right direc¬ 
tion? I know it sounds corny, but doesn’t 
patriotism enter into the picture at all?” 

This brought on an embarrassing silence, so 
I had no choice but to pick up the conversa¬ 
tion again. 

“Larson, the research centers and univer- 
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sities will look into v.s.t., how will you make 
out there?” 

“Great, John, just great. The scientific com¬ 
munity will eat this v.s.t stuff right up. They 
liked s.s.b. because it was fairly complicated, 
but about the only high-powered math you 
could apply to s.s.b. was Hilbert Transform 
Theory and, of course, the usual Theory of 
Stochastic Processes, But with v.s.t., it’s a 
whole new world! Just think of the way a 
Vocoder works! You've got Man-machine Re¬ 
lationships, Dynamic Programming, Bionics, 
Self-Optimising System Theory, and probably 
a few new ones when government-sponsored 
v .s.t. research really gets rolling. Yes, the scien¬ 
tific community will be one of the biggest 
boosters of v.s.t., that’s for sure.” 

By now I was convinced that Rapp and his 
v.s.t. scheme were going places. 

“Larson, I’m sold. When do you plan to 
start active promotion of v.s.t.?” 

“Just as soon as the sunspot cycle goes on 
the rise again, naturally.” 

I didn’t quite understand this answer but 
rather than reveal my ignorance, I nodded in 
agreement. 

At this point Rapp cut off any further ques¬ 
tions and made me a business proposition. I 
won’t go into the details because this would 
violate business ethics. I can tell you that 
Rapp has lined up some impressive financial 
backing on Wall Street and he has a Madison 
Avenue advertising firm already at work on the 
promotional aspects. He offered me a chance 
to go in with him and left me a contract to 
sign. My share appears to be relatively small 
but there are some stock-option and trust fund 
provisions that have definite capital gains and 
other tax advantages. He told me that the 
contract had to be signed within 60 days and 
then left. 

By now it was well past midnight and the 
family had long since gone to bed. I couldn't 
sleep; Rapp had given me far too much to 
think about. I went downstairs, poured a 
drink and sat at the kitchen table to trv and 
clear things up in my mind. 

How much of what Rapp had said was cor¬ 
rect and how much was wrong? Also, if some 
of his statements were in error, was this ac¬ 
cidental or was he purposely trying to mislead 
me? Many of the arguments advanced by 
Rapp appear to contradict points of view that 
most of us have long accepted as being ob¬ 
viously correct. Yet when one gives some of 
Rapp’s arguments some thought, it becomes 
difficult to reject what he says. Especially 
bothersome is this whole question of whether 
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bandwidth conservation is really important or 
even helpful when heavy congestion is encoun¬ 
tered. Rapp knew more than he was telling 
here, that was obvious. Our calculations 
seemed to indicate that the QRM power level 
per unit bandwidth, on the average, is not 
affected by the bandwidth of the transmis¬ 
sions. Yet narrow bandwidths are desirable 
as c.w. has proven for years. But then there 
may be something wrong with comparing 
phone and c.w. since the information or word- 
per-minute rates are drastically different. 
Could it be that the information rate is the 
fundamental quantity and not the bandwidth? 
If we got phone bandwidths down to a few 
hundred cycles, this should reduce QRM be¬ 
cause of the very narrow passband needed for 
reception. But would the phone system now 
be so much more sensitive to interference that 
we would still be back where we started? No, 
Rapp is right, it is best not to pursue this line 


of reasoning. After all, if there were something 
fundamentally wrong with bandwidth con¬ 
servation for amateur and military usage, the 
boys at Rand or M.I.T. or someplace like that 
would have caught it by now. 

So now I’m convinced bandwidth conserva¬ 
tion is important and has a bright future. What 
about Rapp’s v.s.t. scheme? I know enough 
about the Vocoder to realize that the system 
really works. Furthermore, it was developed at 
Bell Laboratories and that’s also where s.s.b. 
originated. But if we push v.s.t. and it goes 
over big, this could result in the outlawing of 
s.s.b. on the ham bands. This might be hard 
on some of the boys, but after all, one has to 

be willing to pay a price for progress___ 

I guess. 

All of this still leaves me with a decision 
-_the contract Rapp left expires in 60 davs. 

What do I do? 

. . . W2CRR 


73 Reviews 

The Paco Model G-15W 
Grid Dip Meter 

Jim Tonne W5SUC 
% KBIM, Box 910 
Roswell, New Mexico 


The grid-dip meter is a most useful acces¬ 
sory around the ham shack. Instrument man¬ 
ufacturers have obviously recognized this to 
be a fact, for the latest issue of Electronics 
Buyers’ Guide shows 15 companies fabricating 
the little gems. 

This is not the place to explain what a 
dipper can do. For the curious we seriously 
recommend a quick check with your favorite 
handbook. For the better informed we here 
present data on the PACO Grid-Dip Meter. 

Condensed Specifications 
Frequency range: 400 kc to 250 me. 

Functions: Grid dip meter, absorption wavemeter, modula* 
tion indicator, and other uses related to these three 
basic functions. 

Sire: 7% inches long, inches wide, 2 l /z inches deep. 
One-handed operation. 

Power: 115 volts, 60 cycles, approximately 10 watts. 

Shipping weight: 3 pounds. 


Grossly .... 

Condensed specifications are shown in the 
accompanying table. This will show the unit 
to be more or less typical of units in this price 
range. How does the device differ from the 
competition? 

Removing the little gem from its packing 
(very well packed, by the way), I immediately 
found myself holding it just like the pictures 
shown. The size is such that it fits into one’s 
hand very naturally and easily. It has a heavy 
feel—I was under a first impression of a steel 
case. It’s actually of fairly heavy aluminum, 
with a pretty hefty coat of grey paint. 

For clarity, the various scales are printed 
in alternate bands of black and red. These are 
clearly indicated by alphabetical letter. The 
corresponding coils are color-coded in a man¬ 
ner similar to the resistor code: the first coil 
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is brown, the second red, third is orange, etc. 
So, going on the assumption that you know 
the color code, grabbing for the proper coil is 
child simple. 

Functions 

The device works well. The well-written in¬ 
struction manual shows 15 different things that 
this little machine will do. One of them is to 
give an indication of modulation percentage. 
This is unique with PACO, and is obtained 
simply by altering the grid circuit configura¬ 
tion. It is particularly suited for telling the 
ham exactly what he wants to know: if he is 
at or near 100$> modulation. 

A phone jack is included so that the unit can 
be used as either an oscillating detector or for 
audibly monitoring phone transmissions. 

The usual diode/dipper switch is included. 
This unit seems to have higher than average 
sensitivity in the diode position. Specifically, 
a two meter rig with a pair of 2E26s in the 
final gave a quarter-scale deflection of the 
meter at a distance of about 6 inches. I suspect 
this is due to the half-mil movement and the 
lower than average value of grid resistor, 10K 
ohms. 

Another unique thing, or at the very least 
unusual, is the inclusion of a serial number on 
the unit. Especially among the smaller kits 
this is probably a worthy innovation. 

On the subject of physical examination, it 
might be worthwhile to point out that the 
internal appearance is neat. But one must 
remember that the oscillator section of any 
grid-dip meter is invariably set up for very 


short leads in order that the thing will func¬ 
tion well on the higher bands. 

The instruction book seems to cover every 
conceivable point. Uses, trouble shooting, 
maintenance, guarantee (very reasonable 
terms, 90 days) and parts list are included. 
13 pages cover 15 suggested uses, with the 
understatement that “other uses will become 
apparent.” A chart included so that unknown 
capacities from 50 mmfd to .007 mfd can be 
measured. 

Comments 

There is a minor set of small false dips on 
the highest range, but these are, first, insignif¬ 
icant, and second, typical of every dipper I 
have seen. 

The meter zero adjustment is a bit sensitive, 
but this is a result of designing the unit so 
that in effect the scale is expanded. As a result, 
the dips are quite pronounced and obvious. 
The byproduct is a seemingly overly-sensitive 
zero adjustment. 

One-handed operation is not only feasible, 
but practical. 

Frequency accuracy is within a few percent 
on each of the 4 ranges checked. 

We had the gadget about a month or so and 
finally managed to drop it. As luck would have 
it, it landed on the coil—on a cement floor. 
Now the PACO might be rugged, but not 
that rugged! A new coil was ordered, and 
less than a week later we had it. Quite a 
change compared to some manufacturers, and 
most comforting to know that the company 
stands behind you. . . . W5SUC 
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a technical discussion 


The Cubical Quad 


L. W. Von Slyck W4YM 
Skylone Products 
406 Bon Air Ave. 

Temple Terrace, Florida 


The cubical quad is a natural development 
of the folded dipole. Observe Fig. 1. This is a 
folded dipole. The input impedance is approxi¬ 
mately 300 ohms. Now stretch the sides of 
the folded dipole out so the included angles 
formed are 90 degrees. Fig. 2. This is now a 
quad, and the input impedance is approxi¬ 
mately 125 ohms. Continue to stretch the sides 
0 

out and we finally have a shorted half wave 
line, with an input impedance of approximately 
zero ohms at resonance. Fig. 3. 

We are interested in the quad wire, 
stretched only half way out, so that a square 
is formed. As noted above, the input impe¬ 
dance of this configuration is approximately 
125 ohms. Now add a reflector M wavelength 
(about 8 feet) behind the radiator portion, 
and the input impedance drops to approxi¬ 
mately 75 ohms, a good match for RG11U 
co-ax. 

The power gain of the radiator portion of 
the quad only approximates 1 db over a di¬ 
pole. The power gain of a quad with a re¬ 
flector approximates 7-8 db over a simple 
dipole. With a properly adjusted reflector stub, 
or coil, the F/B ratio approximates 25 db. The 
F/S ratio is even higher. 



The Q of a cubical quad is low. The Q is 
the ratio of the reactance of an antenna to it’s 
radiation resistance. The advantage of a low 
Q antenna is that it is less frequency selective, 
and therefore easier to feed. If the SWR of a 
quad is, or approaches 1:1 at resonance in the 
middle of an amateur band, then the SWR 
rises very slowly as the transmitter is tuned 
towards the ends of a band. This is a distinct 
advantage. 

It must be understood that the figures men¬ 
tioned above concerning F/B ratios and gain 
figures, may vary considerably from those men¬ 
tioned, due to local conditions. They may be 
greater or less. The height above an effective 
ground, the presence of nearby objects, etc., 
all affect these figures, either for better or for 
worse. 

The half power point of a quad is approxi¬ 
mately 75 degrees. It is truly a broad band 
beam. Of course, the F/B ratio will vary as 
the quad is tuned away from resonance, but 
it varies rather slowly, and mav be considered 
as good at any place in the amateur band, if 
the quad is resonated at the center of the band. 

The total length of wire for a 20 meter quad 
should be 844" for the 15 meter quad 575 
inches, and for the ten meter quad 414 inches. 

These figures change somewhat when a 
quad is built for three bands on a single frame¬ 
work, as shown in the diagram, Fig. 4. In 
general, the sides of the quad For 20 and 10 
should be modified somewhat, and made some¬ 
what less, due to the fact that the 10 and 20 
quad wires are pulled in to the feed point of 
the 15 quad. This reduction, in the case of the 
20 meter quad is about 4 inches per side less 
and in the case of the 10 meter quad, the re¬ 
duction in length is approximately 2 inches. 
If this is not done, the bands in question will 
resonate somewhat lower in frequency. This 
will not materially effect the operation, how¬ 
ever, and may be ignored in the practical case. 
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14.0-40 ohms 
21.0-50 ohms 
28.0-50 ohms 


14.4 -80 
21.35-50 
30.0 -80 


14.2 -70 
21.22-50 
29.0 -50 

Fig. 5 


The quad is particularly suited to multiband 
construction, as shown in Fig. 4. A single 
framework will hold all three quads very 
nicely. In fact, the three band model is more 
rigid than a single quad. There is no notice¬ 
able reaction between quads when the multi- 
band quad is used. 

A single feed line may be used to feed all 
three quads, and no switchover system is 
needed or desired. The input impedance, as 
measured on a three band single feed line sys¬ 
tem, is as shown in Fig. 5. This indicated that 
the feed line may be either RG8U or RG1IU. 
Use 8U if xmtr output x req. The SWR on 
the three bands has been measured as indi¬ 
cated in Fig. 6. 

A quad may also be constructed for 40 
meters, but the size is such that it first must 
be determined whether or not there is room 
for erection. The length of a side would be 
approximately 35 feet and the boom length 
would be 16 feet. 

The reflector portion of a quad must reso¬ 
nate at approximately 5% lower than the radia¬ 
tor. This may be accomplished by the use of 
either a tuning stub, or a reflector coil. The 
reflector coil is compact, and needs no ar¬ 
rangement for holding the ends. A stub is 
somewhat easier to tune correctly, but is more 
cumbersome, and needs an arrangement for 
holding the stub in place. A stub arrangement 
is a likely arrangement for a single quad, but 
the coils are much superior for a three band 
quad, due to the complicated lash up neces¬ 
sary where three stubs are used. A reflector 
coil may consist of several turns of wire wound 
on a one inch diameter, non-hygroscopic tube. 
The same wire as used for the quad elements 
may be used for the coils. No. 14, enamelled 
copper wire is recommended, as it will carry a 
full kilowatt with ease. 




Quad spreaders may be either of bamboo or 
fiberglass. The bamboo spreader will last for 
several years if properly treated with several 
coats of alkyd resin enamel. Another way to 
treat bamboo is to spiral wrap it with plastic 
tape, wrapping from the small end. It is well 
to dab the bolts which hold the quad wires 
with a bit of roofing cement to prevent entry 
of water in this case. 

Fiberglass spreaders are of course, ideal for 
spreader arms. They deteriorate but little from 
the weather. They are even lighter than the 
bamboo, and are extremely resistant to lateral 
stresses, although they can be crushed by 
dropping a heavy weight on them. Of course, 
they are absolutely straight, while bamboo is 
not. They are more expensive, of course. They 
need no treatment against the weather what¬ 
soever. Bamboo should be bought in 20 foot 
lengths, and cut to the 12M feet necessary for 
the spreader arms, in order to have a reason¬ 
ably large tip at the outer end. Curved wash¬ 
ers should be used to fasten the bamboo or 
fiberglass to the end spider, and they should 
also be used in either the bamboo or fiberglass 
where the quad wires cross. This distributes 
the pressure of the bolts over a greater area 
than if flat washers were used. 

A quad is truly an outstanding performer 
on the amateur bands. It possesses all the de¬ 
sirable qualities of a good beam, namely, rea¬ 
sonably low cost, good gain, good F/B ratio, 
and low Q tuning characteristics. It is an easy 
beam to feed, and seldom, if properly made 
and adjusted, exhibits appreciable reactance at 
the load. Check the signals, on the air, of ama¬ 
teurs using cubical quads. Thev are almost in¬ 
variably outstanding. . . . W4YM 
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Joe Williams W6SFM 
4150 Beck Avenue 
North Hollywood, Calif. 


Photo credit: Bob Jensen W6VGO 


The Quad is no longer a “new” antenna but 
it is showing every sign of never becoming an 
old antenna. The unique structure and per- 
formance of these beams has made them a 
subject and the objects of continuing interest 
to radio amateurs. In short, the quad seems 
to be here to stay. The first cubical quad was 
devised by W9LZX while he was associated 
with missionary radio station HCJB near Quito, 
Equador. That first quad was cut for an Inter¬ 
national Short Wave band and was beamed on 
the United States; later W9LZX, using the 
call HC1JB, used a quad on the 20 Meter 
ham band. The rest is a part of amateur radio 
history. The quad caught on and has snow¬ 
balled to become one of the most popular DX 
antennas in the world. 1 The simplicity and 
efficiency of this antenna type makes it an ex¬ 
cellent array for the high frequencies and it is 
finding increased favor as a VHF radiator and 
collector.- 

A most casual survey of antennas for HF 

«r 

and VHF will reveal those qualities that are 
sought by the amateur who intends to build 
his own beam. An antenna that is attractive is 


one that will render reasonably consistent re¬ 
sults and which can be constructed and used 
with a minimum of folderol. The Quad is such 
an array. In its simplest form, a quad is a one 
wavelength driven loop with an adjacent para¬ 
sitic reflector. The reflector is spaced from one- 
tenth to one-quarter of a wavelength behind 
the tuned square and caused to be self reso¬ 
nant at a frequency about 5% lower than that 
of the Antenna element. This combination will 
produce a two element beam that is capable of 
a 5 db forward gain, a front-to-back ratio of 
15 or more decibels and a low radiation angle. 

In any antenna system, the optimum ad¬ 
justment of the antenna in regard to forward 
gain, front-to-back ratio, drive point resistance 
and VSWR will be obtained at one specific 
frequency and only at that frequency. When 
an array is worked at other than its design fre¬ 
quency, compromises of the above characteris¬ 
tics will occur. The ability of an antenna to be 
operated at any distance from its design point 
deper ds upon its type. The Rhombic is per¬ 
haps the most tolerant of antennas since it can 
be operated over a 2 to 1 frequency range. A 
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quad will perform very well from 3% below its 
design frequency to 5% above that frequency 
and it is for this reason that quad frequency 
placement is often toward the low end of the 
amateur band for which it is cut. 

The light weight VHF quad shown in the 
photographs and diagrams was designed to 
provide a simple two band beam that would 
offer a reasonable measure of gain, an effec¬ 
tive degree of directivity and economy of con¬ 
struction. The true “cubical” quad has a spac¬ 
ing between the driven element and the re¬ 
flector of one-quarter wavelength; this gives 
the array a cuboid outline. As a practical mat¬ 
ter, the cubical quad is more difficult to build 
and will render less forward gain than some 
other quad forms. Field tests have indicated 
that the element spacing that will give the 
highest gain—5.7 db—is one-eighth wave¬ 
length. 1 A/8 pacing can be developed without 
a boom and is the spacing used in this VHF 
quad. The plywood spreader support used in 
its construction causes the relative spacing of 
each antenna in this array to be the same. In 
a free-space situation where a quad’s environ¬ 
ment is perfect and its reflector is properly 
tuned, the amount of space between the driven 
element and its reflector is the principal drive 
point resistance determinant. This means that 
under certain conditions one transmission line 
can be caused to match, or nearly match, 
either of several driven elements. 3 This is pos¬ 
sible just as it is possible to work more than 
one dipole from a single feedline when the 
dipoles are suspended at a proper height 
above the ground. 4 Ordinarily, we could expect 
the A/8 spacing between the elements of this 
VHF quad to create a radiation resistance of 
about 60 ohms. This impedance figure pre¬ 
supposes that the ground is moderately con¬ 
ductive and that foreign objects such as trees, 
power lines, the mast, guy lines and other 
quad elements exert no influence over the be¬ 
havior of the quad. Such a model situation 
seldom, if ever, exists and for that reason the 
feed point impedance of each driven element 
is considered to be in the neighborhood of 52 
ohms. 


Construction 

The construction of this quad begins with 
the spreader support block. Two identical ply¬ 
wood plates (Fig. 1) are glued together with 
Weldwood cement to make one strong unit. 
The dimensions of each plate can be drawn 
on the K" plywood stock to facilitate the saw¬ 
ing. Any kind of fine toothed saw can be used 
to make these cuts but a tilt-head sabre saw 


or a table saw will make this work fast and 
easy. The tongue of wood that remains after 
the slot cuts have been made can be removed 
by scoring and delaminating with a wood chisel 
or a sharp screwdriver. Square blocks are not 
used to make the spreader support because 
they will not produce the desired aspect ratio 
when the plates are assembled. The corners 
are trimmed to make flat surfaces for the drill¬ 
ing of the spreader socket holes. These holes, 
which should be made after the spreader 
diameters are known, should be piloted with a 
small drill prior to the final boring. Slight 
drilling errors at this stage of the construction 
will be magnified into larger errors when the 
spreaders are mounted—so much care and 
enough time should be spent here. In the 
building of the prototype of this quad, the 
holes were made with an electric hand drill 
and a small liquid level was used to make 
sure that the drill was perpendicular to the 
work. After the plywood block is completed 
and the cement has set, the holes for the U- 
bolt mast clamp can be drilled. The U-bolt 
can have a throat size of IK to IK inches and 
must be at least 3K inches long. The “V” sad¬ 
dle formed by the joined plywood plates 
serves as the other half of the mast clamp as 
shown in Fig. 2. 

The spreaders used in this quad are made of 
bamboo. These particular bamboos are 4 foot 
plant stakes which are standard nursery items 
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Fig. 2 


priced at about a nickel each. They should be 
selected so that they are straight and have 
base end diameters of about %". Dowel stock 
of it" to %” can also be used. A four foot 
length of 1" dowel is sometimes hard to find 
but 8 foot lengths of 7/16" stock are reason¬ 
ably common at lumber yards. The use of 
dowel spreaders will increase the weight of 
the quad. The spreaders are cemented into 
their sockets but should not be trimmed until 
the quad has been completed. After the ce¬ 
ment has set, the block and spreaders can be 
weatherproofed and the builder has several 
choices of materials for finishing the wood 
parts. Varnish, Epoxy paint or boat resin will 
all provide protection and, if it is necessary, 
ordinary house paint can be used. The quad 
in the photos was plasticized with a west coast 
product called Varathane. 

In figuring the wire tie points on the spread¬ 
ers, all measurements are made from the center 
of the support block. As the measurements are 
made, marks should be placed on the spread¬ 
ers at 15" and at 43/4" for the driven elements. 
For the reflector spreaders, the marks should 
be made at 15%" and at 45M" unless stub tun¬ 
ing is to be used. If stubs are used, as de¬ 
scribed later, mark the reflector spreaders just 
as the others. 

The Wires 

The builder can use the wire dimensions 
given here (Fig. 3) or the elements can be 
cut to favor local net or repeater frequencies. 


The inch is handy for VHF use and will lead 
to less annoyance than will the use of feet and 
decimal fractions of the foot; to compute the 
length, in inches, of each side of a driven 
element: the design frequency, in megacycles, 
is divided into the constant £976. The re¬ 
flectors of this beam are stubless and their 
dimensions are based upon dead reckoning. 
That is, each reflector is made 5% longer than 
its associated antenna element. This method of 
reflector construction was chosen for the fol¬ 
lowing reasons. An oversized reflector can be 
made up, installed and used with no instru¬ 
mentation; the absence of a stub will avoid 
any distortion of the radiation and collection 
patterns that sometimes occurs with stub use; 
the oversized reflector will increase the effec¬ 
tive aperture of each quad section and will 
enlarge the capture area of each of the an¬ 
tennas. Stubs can, of course, be used to arti¬ 
ficially lengthen the reflectors and their use in 
quad construction is common. When stubs 
are used they should be in the form of 3" 
open wire ladders which are closed at their 
bottom ends. The stubs can be insulated and 
separated with three-inch plastic spreaders or 

the old stand-bv: dowels which have been 

#■ 

boiled in wax or paraffin. The stubs are in¬ 
serted into the centers of the bottoms of the 
reflector wires. 

Using solid or stranded wire of #16 to #20 
gauge, the antenna and reflector squares should 
be carefully planned. After being freed of 
kinks and having been stretched slightly, the 
wires can be measured and marked olf with 
nail polish. The wire marks should be made 
at those points that will become corners when 
the loops are attached to the spreaders. Each 
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wire element is attached to the spreaders with | 
15 pound test soft monofilament fishing line. I 
A series of clove hitches and square knots can 
be used to secure each wire corner to its proper 
spot on the spreader. It s easier and neater 
when the monofil is tied to the spreader first. 
After the monofil is trimmed, the ends can 
be burred with a hot cigarette to prevent un¬ 
raveling. The insulators used at the feed 
points of the driven elements should be small 
and light. 1" slugs of plastic, drilled to accept 
the wires, will work fine and a toothbrush 
handle will furnish enough insulators for the 
whole project. The drive points can be water¬ 
proofed by enclosing them in small plastic 
boxes as shown in Fig. 4; the boxes can be 
sealed with model cement. 



Fig. 4 


This quad is light and is not very big but 
it will be found that element attachment goes 
easier if the block and spreaders are supported 
while this work is being done. If the block is 
clamped to a section of mast and the mast is 
held horizontally in a bench vise, it will be 
possible to walk around the spreaders to make 
the wire ties without too much difficulty. The 
2 Meter elements should be attached first. An¬ 
other way is to position the quad frame on the 
seat of a kitchen chair so that the ends of the 
spreaders will be free for work. When the 6 
Meter wires are tied to the spreaders, it is 
possible that the marks on the wires will miss 
the marks on the spreaders by as much as an 
inch. This can happen due to small sawing or 
drilling errors or because one or more of the 
spreaders is slightly crooked. Such small er¬ 
rors won t affect the performance of the array. 
After all of the wire elements have been at¬ 
tached, a 30" monofil stay should be tied be¬ 
tween the spreaders—from the front to the 
back—at each 6 Meter corner. The monofil 
stays will add no appreciable weight and will 
true up the quad frame geometry and stabilize 
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the antenna mechanically. 

The Feedline 

We are all familiar with the classic trans- 
ductance equation in which the generator, the 
line and the load all possess the same char¬ 
acteristic impedance and in which there are no 
balanced-to-unbalanced problems. Under such 
an arrangement, the only losses that are in¬ 
curred are the natural losses imposed by the rf 
resistance of the feedline. Unfortunately, this 
ideal situation is rarely enjoyed by the radio 
amateur. Feeding quads is like feeding other 
antennas in that it is sometimes necessary that 
we use devices or tricks in order to get the 
rf energy to and from the quad’s feed points 
with a minimum of loss. The quad is a bal¬ 
anced antenna and should be treated as such; 
this means that the most elementary form of 
transmission line that may be used with the an¬ 
tenna is a two conductor balanced affair such 
as open wire or twin-lead. For the sake of con¬ 
venience, however, coaxial cable is more often 
used. The use of coax at the transmitter end 
is simplicity itself since it is usual but neces¬ 
sary that the cable be connected to the pi-net 
matching circuit, or the output link, of the 
rig. But when coax is used, two bugbears pre¬ 
sent themselves: it becomes necessary that 
some form of balun be employed to satisfy the 
balanced quad; and coaxial line losses are 
high—particularly at VHF. 5 Practical solutions 
to these problems exist and they will be par¬ 
tially catalogued here. The builder has the 
choice of several functional feed methods and 
it will be assumed that the quad will be used 
with an unbalanced shack termination in both 
the transmitter and the receiver. 

The simplest and roughest way to feed a 
quad with coax is to cause the antenna to dis¬ 
play a radiation resistance at each of its driven 
elements that will approximately match the 
impedance of the coax and then just solder the 
braid and inner conductor to the driven wires 
where they are brought together at a common 
insulator. This drive method ignores the fact 
that the quad is a balanced array—but it works. 
In fact, it works better than it has a right to. 


Many quads are fed this way at the High Fre¬ 
quencies and they turn in creditable perform¬ 
ances. The drawbacks to this arrangement in¬ 
clude: feedline radiation, deceptive SWR 
readings and a directive skew in the radiation 
pattern. Where such a feed method is used, 
feedline radiation can be reduced by the use 
of a coaxial “balun.” This is an electrical 
quarter wave of coax formed into a king sized 
doughnut and bound with tape. This type of 
“balun,” which is really more of an rf choke, 
is situated near the driven element feed point. 
The extra loss introduced by this device is not 
attractive at VHF and it is not particularly 
recommended. 

The Gamma match is an excellent system 
for meeting both the impedance matching and 
the unbalanced-to-balanced problems that go 
with quad feeding. This tuned transformer is 
described in detail in the ARRL Handbooks 
and in the W6SAI book, All About Cubical 
Quads . The most satisfactory single-line feed 
method for the multiband quad revolves about 
the use of the Gamma match and it will pro¬ 
duce the lowest true voltage standing wave 
ratio that can be obtained. The Gamma match¬ 
ing procedure is, however, lengthy and com¬ 
plex and requires some things not found at 
every hamshack; a crank-up tower, good in¬ 
strumentation, waterproof variable capacitors 
and much time and patience. 

The Sleeve Balum, 1 * 6 which is recommended 
for this 6 and 2 quad, is handy as a trans¬ 
mission line modifying device. (Fig. 5). Some¬ 
times called the “Bazooka,” this type of balun 
will change a coax from an unbalanced cable 
into a balanced line without transforming the 
impedance greatly as does the “Trombone” 
balun. To feed a quad with a sleeve baluned 
single coax is possible if the quad is for one 
band or if it is built for two bands having 
a 3 to 1 wavelength relationship. 40 and 15 
meters for example. This is feasible because 
A/4 on 40 is % of a wavelength on 15; thus sus¬ 
taining the “odd number of X/4” requirement 
of the sleeve balun’s electrical dimensions. The 
same concept allows the practical, if not exact, 
use of a 6 meter sleeve at both 6 and 2 meters. 
The balum sleeve is the same length, 40", 
whether it is made with RG 8 U or RG 58 
A/U because each cable has a velocity factor 
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of dot sixty-seven (.67) and an electrical 
quarter-wave is 67% of a yardstick quarter- 
wave. The sleeve can be made of woven braid 
of the type often used for flexible bonding 
straps. Getting a Meter of braid to slip on a 
coaxial cable can be quite a tussle and it's 
easier if the braid is put on in several short 
lengths and joined with solder after the sleeve 
is completed. At the builder’s option, the 
sleeve can be made by winding bare copper 
wire upon the coax in the manner of a long 
coil. The sleeve bottom is soldered to the coax 
braid and should then be waterproofed with 
pre-warmed plastic insulating tape. If the quad 
is built for 2 Meters only, make the balun 
sleeve 13/2" long. When coax is used entirely, 
the sleeve is installed at the load end of the 
line; but if the line run exceeds 60 or 70 feet 
the coaxial losses will become high, especially 
at 144 me. 

An inexpensive and more efficient line can 
be made of open wire or twin-lead. In this 
arrangement, the balun is made up and used 
at the shack end of the system as indicated in 
Fig. 6. The balanced output of the coax is 
connected to the open wire as shown. The 
common types of twin-lead or open wire ob¬ 
viously will not impedance-match either the 
quad or the balun; so the line must be cut to 
a multiple of an electrical half-wave. 7 The 
velocity factor of household twin-lead is .82 
and a 300 ohm line can be any multiple of 
95". Typical lengths might be 47' 6" or 63' 
4". Clearly, the tuned line will not be right on 
the nose for each band, so the following pro¬ 
cedure is suggested: make the twin-lead line 
8 inches longer than its computed length and 
check the SWR on each band as the balun con¬ 
nection point is tapped back toward the com¬ 
puted '‘mark.” This way, the feedline can be 
trimmed to a spot that will be compatible 
with each of the driven elements. Open wire 
lines are affected by environment and should 
be transposed—by twisting—to cancel the ef¬ 
fects of nearby conductive objects. Twin-lead 
can be treated with silicone compound so 
that moisture will not cling to upset the quali¬ 
ties of the line. 

It is also possible to feed the antennas by 
using open wire and a pair of “Trombone” 
baluns. 8 This method requires a balun at both 
the sending and the load ends of the line. 
The use of a multiple X/2 wire line and balun 
combination can cause the drive point im¬ 
pedance to be mirrored to the transmitter and 
good transconductance will be obtained. 


-TRANSISTOR IGNITION— 

Described in the June issue of Popular Electronics. Complete 
kit of Components including Delco 2N1970 transistors. All 
components guaranteed for one year. Improves gasoline mileage 
and extends life of spark plugs and points. Full instructions. 

Only $14.95 postpaid USA 
Order Today 

A (r F ELECTROMART 

1616 S. 81st Street Milwaukee 14, Wisconsin 


• VERSA-TENNA with magnetic mounting. 

• Quick change, no holes required. 

• Moves easily from car to car. 

0 Holds securely at cruising speeds. 

# Low VSWIt, 50 ohm cable included. 

0 Model 2A, 144-148mc $7.95 list. 

0 Model 6A, 50-52 & 144-150mc $9.95 list. 


Other frequencies available; Dealers Invited. 


Versa -TTonTcs 


Rt. 1 Box 264 
Marengo, Illinois 



—2 METER CONVERTER- 

Now at last a 2 meter converter complete with 3 VHP 
transistors and crystal for output in the 6 meter band. 
Operates on 12 V. D.C. A real bargain, for only $10.00 
while supply lasts. 

For output in other bands use this with our 6 meter 

converter advertised in 73. 

VANGUARD ELECTRONIC LARS Dept. H-6 

190-48—99th Ave. Hollis 23, N. Y. 



Keep a card file of your ham friends? Do it 
the easy way with QSO-LOG, the new loose- 
leaf QSO file. Compact, only 8x5x2, but re¬ 
places 800 cards. Complete, space for all the 
data you want to keep. Rugged construction for 
lifetime use. Money back if not satisfied. 


$9.95 complete postpaid. (In Calif, add 4% tax). 
C0HRS Department 77, Charter Oak, California. 


TRADING? 
TRYING TO SAVE MONEY? 

Write Bob Graham for Special Deals on New and Re¬ 
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Graham Radio 

Dept. C., Reading, Mass. Tel: 944-4000. 
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1759 E. Colorado Blvd.-PASADENA-Mu 1-6683 

222 West Main St.-SANTA MARIA-fWA 2-1765 

5857 Hollister Ave.-GDLETA-WQ 7-3401 

1505 S. Oxnard Blvd.-OXNARD-HU 6-6353 



3.5-30 MC RF PRESELECTOR. Built-in AC 
power supply. 18-f- db gain. Contin¬ 
uous tuning. RF gain control. Compact, 
6" x 4" x 5". Order your SK-20 Pre¬ 
selector kit today. Only $18.98 post¬ 
paid* H0LSTR0M ASSOCIATES, P.0. Box 
8640-G, Sacramento 22, California 
(Stocking distributor of Air-Dux Coils. 
Send 25c for valuable data sheet! Hy- 
Gain antenna list free!) 


Famous G4ZU Minibeams Now Popularly Priced 

The World Famous Minibeam 10-15-20 meters through mass 
purchases now available at the low, low price ... $49.95 

CB-10 Dual driven two element beam with 7.8 db gain on 10 
meters or CB Bands 

Weight 5 pounds — powerful — only ....$24.95 

Hottest Parks Converters that will not overload and need no 

preselector. 

Model 50-1 fully powered —- no extras ..$34.50 

Model 144-1 fully powered 3 db noise .$54.95 

Write for details 

GAIN, Inc., Dept. 73-7, 1209 West 74th, Chicago 36, Ill. 
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Feedline Connection 

The balance corrected load end of the 
feedline is soldered to the 2 Meter driven ele¬ 
ment. A 20" length of coax is connected from 
the 2 Meter drive point to the 6 Meter driven 
wire. It may seem strange to use an unbal¬ 
anced coax for this link but if open wire were 
used here, the 6 Meter driven element would 
see the open wire link as an extension of 
itself. This would cause the antenna to be self 
resonant considerably below its design fre¬ 
quency. The coax link is less than A/4 at six 
meters and thus does not assert its character 
and becomes two pieces of wire—one inside the 
other. 

SWR 

The most familiar indicator of the feedline 
to antenna impedance match is the old boomer¬ 
ang factor—SWR. If a quad is operated with 
an SWR in excess of 2:1, two things will occur; 
the directivity will get soft and line losses will 
be higher. A high SWR will create an rf loss 
factor that increases as the line is lengthened. 
In a very long line, the standing wave ratio 
can be deceptively low because of the line 
loss presented to the returning reflected signal 
by the long line. 9 The design frequency SWR’s 
of this quad were checked as the quad was 
being fed with a line and balun made of 30 
feet of RG58 A/U. The signal sources were a 
modified Collins MBF and a Gonset Communi¬ 
cator II. Readings of 1.25:1 and 1.65:1 were 
obtained at 6 and 2 meters, respectively, on 
a Heath Kit AM 2 reflectometer which was 
strapped for 50 ohms. 


Adjustment 

This quad has been built for vertical polari¬ 
zation because it is very popular in the Los 
Angeles area. If horizontal polarization is de¬ 
sired, feed the driven elements in the centers 
of their bottoms instead of their sides. If the 
antennas are fed at a corner, oblique polariza¬ 
tion will result. 

If the quad is built with the pre-cut over¬ 
sized reflectors, adjustment is not intended. It 
should be realized, though, that the optimum 
front-to-back ratio and forward gain relation¬ 
ships may not occur precisely at the design 
frequencies. When 3" wide stubs are used, 
they should have initial lengths of 9" for Six 
and 3" for Two Meters. The stubs can be ex¬ 
perimentally shortened, if F/B improvement is 
sought, by shortening the stub with a shorting 
bar made with a crocodile clip at each of its 
ends. Such tests are more easily conducted with 
the receiver tuned to a properly polarized car¬ 
rier which is several miles away and which is 
free of reflections from mountains or other ob¬ 
jects that can obscure the polarity and the 
directivity of the sent signal. It will be found 
that the directivity patterns of this antenna 
will be different from those charts which 
have been published for horizontally polarized 
quads. One of the most noticeable characteri¬ 
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tics of any horizontally polarized array is its 
dramatic front-to-side ratio; but this effect is 
not as pronounced in the vertically polarized 
quad. This 6 and 2 meter antenna has a car- 
diode pattern as shown in the graph of Fig. 7. 
This collection pattern was plotted on six 
meters over a clear optical path between 
Mount Wilson and the San Fernando Valley. 
In this case, the receiving equipment used was 
a Hallicrafters SX 110 and a Vanguard con¬ 
verter. The reflectors were not adjusted in any 
way and Fig. 7 shows the kind of directivity 
that can be expected by the builder. As com¬ 
pared with the front, signals fall off 15 to 20 
db on the sides and back; the slot in the cen¬ 
ter of the back may be as much as 42 db 
deep. This rejection slot is handy for exclud¬ 
ing unwanted signals and can be used to pre¬ 
vent receiver overload when strong locals are 
being worked. When making tests for front-to- 
back and front-to-side ratios, the checks should 
be made under several path conditions before 
any major correction is applied to the antenna. 
Misleading readings can be obtained due to 
the many factors which may disguise the true 
performance of the array. If your station re¬ 
ceiver has no “S” meter for making these com¬ 
parisons, the antenna can be checked by send¬ 
ing to a station having such an indicator. A 
field strength meter can be used for checking 
the quad but it should be at least 500 feet 
away from the transmitting site. 

Masts 

The light weight and small size of this array 
permits a variety of support systems to be used 
to get it up to a useful height. The operating 
parameters of this quad require that it be at 
least one half-wave above the ground, or a 
metal roof. This works out to be only ten feet 
at six meters and presents no real problem. 
The quad in the photos is worked on a 12 
foot bamboo pole which has a 10 foot length 
of TV mast ferreled onto its bottom end. This 


combination is manually rotated in a pipe 
socket which was driven into the ground just 
outside the shack window. This arrangement 
requires no guys and is easily dismantled for 
Mountain Topping and other field work. An¬ 
other support and rotation method which sug¬ 
gests itself is the use of an upstairs window 
sill parapet as the mast support. (Fig. 8). With 
this arrangement, the mast should be bearing 
guyed as it passes the eave of the roof. The 
short turning radius of this 6 and 2 beam 
allows it to be used within an attic as seen in 
Fig. 9. The builder can attach this quad to a 
previously erected fixed or rotating mast as 
the antenna is being assembled. Construction 
of the array is carried out as described earlier 
except that the reflectors are left off. They are 
added after the quad has been clamped to 
the mast. A motorized or lanyard operated 
flip-flop arrangement can be employed if fre¬ 
quent polarity changes are desired. 

. . . W6SFM 

Reference Literature 

1 All About Cubical Quads, W6SAI, Radio Publications, 

Inc. 

2 An Interlaced Quad Array for 50 and 144 Me., K8WYU, 
QST Feb 1963 

3 The Delta Quad, W6SFM, CQ Sept 1961 

4 The Radio Amateur's Handbook, ARRL, West Hartford, 
Conn. 

3 Coax vs Open Line, W9HOV, 73 Nov 1962 
6 S 9 Signals!, W6SAI, Radio Publications, Inc., Wilton, 
Conn. 

“ Half Wave Transmission Line, W2KPE, 73 Mar 1962 
3 Coaxial Baiuns, WA2INM, 73 Dec 1962 
0 Are You Being Lied To, OM?, KZ5SW, 73 Oct 1962 


FOREIGN SUBSCRIPTIONS 


The foreign subscription rate to 73 is $4.00 U. S. per 
year, however we will accept cash or checks in foreign 


funds at the 

following rates 

* 

•* 


Canada 

$3.75 

Germany 

16 DM 

Mexico 

$44 

Hong Kong 

$23 

Austria 

115 sh 

Italy 

2500 Lx 

Australia 

36/ 

Netherlands 

14.50 FI 

Belgium 

200 BF 

Norway 

29 NKr 

Denmark 

27.60 DKr 

Portugal 

1150 Es 

England 

28/6 

Spain 

200 Fta* 

Finland 

14.2 FM 

Sweden 

20.80 SKr 

France 

20 NF 

Switzerland 

17.50 SFr 


JULY 1963 


57 





P AQ U HOWWAMOMAM * 


*(Putting a Quad Up Half One Wave 
With A Minimum Of Money And Man¬ 
power) 


Jack Archibald, Jr. K2AAC/PJ5MA 
200 South Willow Street 
East Aurora, New York 


If you have just made the final payment 
on that umpteen-foot-high status symbol or 
whatever, supporting a rotary in your back¬ 
yard-all you can possibly get out of this article 
is the urge to laugh derisively. Maybe that 
will help your subconscious. If you haven’t yet 
spent your money and want to stimulate your 
own thinking a bit on the subject of getting a 
14 me or triband quad high enough off the 
ground to do some good, read on. 

Much has been written 1 concerning the 
design and construction of cubical quad anten¬ 
nas, but aside from occasional references to 
the fact that tilt-over towers were an effective 
method of getting them to altitude and back 
alive to adjust stubs, etc,, past authors have 
been strangely silent on the subject of getting 
them UP. There have been frank admissions 
regarding the difficulty involved—‘‘The thing 
has no handle,” etc.—but generally the actual 
job of plugging all that bamboo and wire into 
a rotator on top of a tower has been left to 
the reader’s imagination. 

The Scheme 

As we said before, if you already have a 
suitable tower or the ready where-withall to 
obtain one you probably won’t be interested 
in a method that costs only twenty bucks— 
that takes up not one square inch of real 
estate—that keeps you and others from stum¬ 
bling over guywires—and that puts the stubs 
within easy reach required. 

All you need besides a ten-foot tripod, a 
ten-foot and a five-foot TV mast, something 
under a hundred feet of guy wire, and assorted 
screweyes, turn-buckles, thimbles and cable 
clamps for three guys. . . is a garage. Or may¬ 
be even a carport. Even a house will do. Seri¬ 
ously, to make this scheme work as easily for 


you as it has for me, you should have a build¬ 
ing with a ridge pole some ten to fifteen feet 
above ground level. Any less than these limits, 

and vou will have to settle for less than thirtv 

¥ ¥ 

three feet to the quad’s midpoint. Any more 
and you will have a helluva time getting the 
thing on top of the roof. You may not have a 
spare unattached garage lying around as I 
did, but if you have a one-story garage at¬ 
tached to anything from a ranch to a two- 
story house you’re still in business provided 
that the second ridge is no more than ten 
feet or so above the first. 

By now you’re probably wondering about 
the arithmetic involved and maybe even why 
we want to put this thing a half wave above 
ground. Various authorities 2 have commented 
on the fact that a quad will do a better job 
relative to a Yagi when both are handicapped 
by low elevation. In fact 601ND gave me a 
579 during an SWR check while the quad 
reposed at half mast so to speak, awaiting an 
antenna party to get it up the final twelve 
feet. Incidently, the SWR was 1.5/1. But I 
digress. Anyway, if you just joined the class, 
we want our antenna a minimum of one half 
wave above ground to attain 1) useful ra¬ 
diation pattern, and this means low angle of 
radiation for DX work 2) actual impedance 
approaching characteristic feedpoint imped¬ 
ance and thus low SWR. This may be a good 
point to mention that using Orr’s dimensions 
for a single band 14 me quad and feeding 
same with RG-ll/U resulted in a standing 
wave ratio of less than 1.1/1 after arriving 
at thirty three feet. But again I digress. Back 
to the arithmetic. 

I have a one car garage twelve feet by 
twenty feet with a ridge pole twelve feet in 
the air. Add ten feet for the tripod (actually 
you lose a few inches mounting the tripod 
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astraddle the ridge, but you get this back in 
the space taken up by the AR-22 or equal); 
add another seven to eight feet for the push¬ 
up mast, and another four to five feet for 
the stub mast from top of rotator to boom— 
and your home free, or at least thirty three 

feet in the air even if vou started from a I 

* 

point only ten feet off the ground. 

Mobilizing for Action 

Now that you know what is involved, per- | 
haps you would like to hear how I went 
about it. Please note that what follows is not 
a set of instructions. It’s nothing more than 
an account of how one low-budget ham beat 
the high cost of skyhooks. So if you fall off 
the roof and disfigure the XYL’s prize rho¬ 
dodendrons, or maybe wind up in the hospital, 
don’t bother to write me threatening letters. | 
I promise they will go unanswered. 

The first thing I did after acquiring all the 
hardware was to mount the tripod on the ga¬ 
rage roof and install the screw ev es for the 
guys. Since you, or whoever you might con 
into the job, will have to climb the tripod 
later, I would suggest you do a workmanlike 
job of it. I used scrap lumber backing up the 
plywood roofdeck between joists, and thru- 
bolts—plus a little roofing compound to fore¬ 
stall leaks. 

This much accomplished, I began work on 
the quad. I used U-bolts to secure the spread¬ 
ers to foot-square pieces of five-eighths inch 
plywood and attached pipe flanges to the 
plywood bored to accept a one-and-one half 
inch dia. aluminum boom. I then assembled 
the respective elements flat on the ground, 
one atop the other. The elements completed, 

I lashed the ten-foot mast vertically alongside 
a clothes pole. If you don’t have a clothes 
pole handy, you might try sinking the end 
of the mast into the ground and temporarily 
guying it in place. With the aid of a stepladder 
the boom was then attached normally to the 
mast at a point approximately nine feet above 
ground using a one- quarter inch aluminum 
plate and U-bolts. After this it was a simple 
matter to pick up the elements one by one 
and slip the pipe flanges over the ends of 
the boom. The first flange was drilled and 
bolted to the boom at random and the process 
was repeated on the other element after 
alignment with the first. The quad itself was 

1 We won't bore you with the usual bibliography. The past 
five years o i QST and CQ contain some two dozen | 
articles on quad dimensions and construction techniques. 
Just check your year-end indicies. Or get a copy of 

All About Cubical Quad Antennas, Orr VV6SAI, 3A2AF 

2 Take my word for it. 
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thus completely assembled as a one man 
operation. 

For what follows the services of two addi¬ 
tional helpful types were required for perhaps 
half an hour. Before arranging for their time 
however, I a) secured the guys to the rota¬ 
tor b) taped U-shaped pieces of strap iron 
to the tops of two twelve foot bamboo poles, 
heavy ones which came inside of rugs, and 
c) opened up the bottom wire of both driven 
element and reflector at the insulators, and 
taped the wires to adjacent spreaders. Those 
of you with good perception will note that 
this takes a healthy ninety degree segment out 
of the bottom half of our nearly cubical gad¬ 
get. To facilitate disassembly of the wires 
and to make later attachment of the feedline 
easy, I ran 10-32 plated brass machine screws 
thru holes in the ends of the insulators and 
secured elements, stub and eventually feed- 
line with nuts. You will shortly discover that 
step c) above is the clue to getting this 
rather unwieldy object in place on top of the 
tower. 

Up With It 

After the reinforcements arrived, I had 
one of them climb the ladder to the garage 
roof. The other one stabilized the quad while 
I untied the mast from the clothes pole. Next 
I picked up the mast, quad and all, and 
walked it across the backyard approaching 
the garage with the boom in line with the 
ridge pole. When the lower end of the mast 
was at waist height the boom was a foot or 
so above the ridge. If your ridge is over twelve 
feet, you can climb a stepladder placed half 
the boom length away from the end of the 
building to get the boom above the ridge. 
The lower spreaders were then eased forward 
against the edge of the roof somewhat below, 
and astraddle the ridge. By raising up still 
further on the mast the boom was thus 
tilted toward the man on the roof. He simply 
reached thru the spreaders, grabbed the boom, 
and then picked up the entire assembly. With 
the end of the boom against his thigh, and 
the boom tilted up at about forty five degrees, 
he walked backward down the ridge toward 
the tripod tower. 

At this point we joined him on the roof, 
brought the mast to the vertical, raised it 
enough to enable the boom to clear, and then 
centered the boom on the tripod. Next we 
taped the feedline to the boom, leaving enough 
coax to reach the feedpoint once the lower 
wires were rejoined at the insulators. This ac¬ 
complished, we tied the boom to the top of 


the tower thus raising the tips of the spreaders 
above the roof line and connected the bottom 
wires and feedline. At this point we were 
forced to vacate the roof owing to an approach¬ 
ing thunderstorm—hence the opportunity to 
check SWR at twenty one feet and get a re¬ 
port from 601ND. 

When the antenna party reconvened, I 
roped myself to the tripod so as to have both 
hands free; loosened the U-bolts holding the 
ten-foot mast to the boom, removed the mast 
and inserted it down thru the top of the tower. 
I then clamped the rotator, guys trailing, to 
the top of the mast left projecting above 
the tripod. The upper end of the five-foot 
mast was then clamped to the boom. Finally, 
using the hook-equipped twelve-foot poles, 
my fellow roof dwellers raised opposite ends 
of the boom an additional five feet (I untied 
it first), and reaching up I guided the lower 
end of the stub mast into the top of the rotator. 
After cinching up bolts, further taping of feed¬ 
line, etc., yours truly came down off the upper 
rungs of the tripod. 

Now the quad s centerline reposed about 
twenty-six feet above the garage floor; the 
lower element wires about six feet or so 
above the roof, which put the stub shorting 
bar within easy reach. After tuning the reflec¬ 
tor, it was a simple one-man job to raise the 
pushup mast a final seven feet, slip a board 
across the tripod rungs beneath the end of 
the mast for temporary support, and snug up 
the bolts holding the mast in place. The last 
step was attachment of the guys to the screw- 
eyes via turnbuckles, which were then ad¬ 
justed, and the job was considered finished. 

More on Construction 

Those of you who succeeded in overcoming 
the urge to laugh at my antics might be in¬ 
terested to know that the cash outlay for the 
entire antenna system; tower, rotator, and 
quad material came to less than the cost of 
a new AR-22, I'll admit this does not include 
the coax, multiconductor rotator cable, or the 
six cans of beer consumed by members of 
the antenna party. Nor does it include the 
carton of cigarettes gratefully presented to 
a local greenskeeper after he supplied us with 
eight selected bamboo poles (the poles are 
used to swish dew off the greens in the 
morning, Im told). But it does include tri¬ 
pod at fifteen dollars; masts, guy wire and 
assorted hardware at five dollars; one hundred 
and fifty feet of #14 copper wire, eight-foot 
do-it-yourself aluminum boom, vinyl tape and 
other sundries for five dollars; and a used CDR 


60 


73 MAGAZINE 






rotator at ten dollars. The plywood was ob¬ 
tained from lumber yard scrap for two-bits, 
and the U-bolts were made up by running 
a die over opposite ends of five-inch lengths 
of three-sixteenths brass rod I had on hand, 
bending about a piece of pipe and covering 
with spilt sections of old windshield wiper 
hose. 

Addendum 

By any standards, I feel that this was money 
well spent. Within two weeks after climbing 
off the roof 20 GW yielded VR2DK, VP8GQ, 
KR6MO, ZK1BY, VQ5IU, and 9U5BH-plus 
assorted JA’s, VK’s, UA's, etc., with reports 
ranging from S5 to S8. Rig used was a vener¬ 
able DX-35 panting into a homebrew 811A 
linear. 

I can't kid myself about the value of antenna 
comparison info coming from a neophyte who 
has yet to wear out his first General ticket, 
and who for that matter has never had a 
commercial antenna tied to his rig—but for 
what it is worth I will say that this quad 
definitely outperforms a previous homebrew, 
interlaced, two element 15-20 Meter beam. 
Besides superior ability in the face of pileups 
(remember the mob on Gus during his 9U5 
stint?), its performance during reception is 
perhaps even more significant. I find I’m listen¬ 
ing to and working a whole new layer, partic¬ 
ularly far Pacific, that I never knew existed at 
this QTH. 

Finally, to forestall queries from some of 
you astute types, I will say that preliminary 
investigation indicated no appreciable change 
in SWR with the car in or out of the garage. 
I had early visions of combating QSB with 
visual signals to the XYL behind the wheel, 
shutding in and out of the garage. For a 
variety of reasons, perhaps needless to say, 
this has not come to pass. . . . K2AAC 
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Three Elements 

on 

Three Bands 


David Morgan K6DDO, W9AIW 
173 Biochemistry Dept. 

University of Wisconsin 
Madison 6 f Wisconsin 


“Dam, Beat out again! Gotta do better. 
Can’t waste my life away calling DX, Time 
to work some. Quads have appeal. But not 
another ordinary quad. RSGB Bulletin (March 
1959 pg 432) and VE3IT have the idea-a 
three element quad. His quad is built with a 
14 foot steel 1M" boom. It only covers 28 me 
but I could put it on 14 and 21 me also.” 

There has been considerable controversy 
about the gain of a quad. Many people have 
claimed a 3 element quad was no better than 
a 2 element. Let s look at the quad in the 
following way. Consider an ordinary 2 element 
parasitic beam at optimum spacing. Its theoret¬ 
ical gain is on the order of 6 db while 5.5 db 
may be realized in practice. Even if the ele¬ 
ment ends are drooped as in the case of the 
Weeping Willow Antenna of ZL2AFZ approx¬ 
imately the actual gain of the non drooped 
beam may be realized. ZL2AFZ has built a 
3 el 14 me parasitic beam with the usual ele¬ 



The Weeping Willow 2 element parasitic 
beam of ZL2AFZ # s design. 


ment length but has made it into a Weeping 
Willow. This is done by inserting 90° bends 
in the elements one quarter of the particular 
element’s length from each of its tips. A 2 
element version of the Weeping Willow is 
drawn in Fig. I. 

If a second Weeping Willow antenna is now 
stacked below the first one, and fed simulta¬ 
neously with the first one, approximately 3 db 
stacking gain can be obtained or a total of 9 
db. Suppose that instead of connecting the 
feedpoints of the two Weeping Willows to¬ 
gether that the bottom or second one is in¬ 
verted. It is fed by connecting its element tips 
to those of the first Weeping Willow. Then 
the feet point of the first will be sufficient to 
feed the entire array. See Fig. 2. 

The resulting antenna is called a cubical 
quad. If two 3 element Weeping Willows (as 
used by ZL2AFZ) are combined in this way 
to form a quad a stacking improvement of 3 



FIG 2 

Stacking the two Weeping Willows to get 
some 9 db. gain. 
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Design 

Fre¬ 

Direc¬ 

Driven 

Re¬ 

Con¬ 

Designer 

quency 

tor 

el. 

flector 

stant 


me., F 
28.25 

feet 

feet, D 

feet 

FD 

VE3IT 

31.9 

33.5 

33.5 

948 

KR6CG 

28.6 

plus 

stubs 

32 

34 

plus 

stubs 

36 

972 


(estimated) 

Table 

1 




db will be expected. The actual gain of a 3 
element parasitic beam of optimum design is 
9 db thus this 3 element quad should have 
forward gain of 12 db over a reference dipole 
standard. This figure of 12 db seems quite 
reasonable since measurements of the Cubex 
Co. made at a commercial antenna range on 
2 element quads at 21 me and at 28 me with 
spacings of 0.19 to 0.25 wavelengths gave for¬ 
ward gain figures of 9.8 to 10.0 db. 

VE3IT was one of the first to publish an 
article on the construction of a 3 element quad. 
KR6CG also built a 10 meter 3 element quad. 
The dimensions of these quads are in Table I. 

With the success of VE3IT in mind I 
thought that I might do even better by build¬ 
ing a tri-band system of 3 element quads. 
Rather than complicate things by changing his 
dimensions and spacings it was built using 
exactly the same dimensions on 28 me. On 14 
and 21 me the element lengths were directly 
proportionately longer. The element spacings 
were 0.20 between director and driven element 
and also between driven element and reflector. 
In order to maintain this equal spacing on each 
band a total of 5 spiders on a 30 foot long 
2 inch diameter aluminum boom were used. 
The boom was attached to a two inch OD 
waterpipe mast about 2 feet above the rotor 
by means of a boom to mast fitting supplied 
by Cubex. The AR22 rotor (adequate for ro¬ 
tating but not for holding this antenna is one 
direction on a windy day) was mounted on a 
55' crank up tower. For additional support of 
this boom 18' of I OD water pipe was run 
parallel to it beneath it and clamped to the 
boom with large TV antenna—vent pipe alu¬ 
minum clamps. (This piece of pipe also served 
as a boom for a loaded two element 7 me 
parasitic beam.) 

The standard 2" bore aluminum castings 
supplied by Cubex were used with 13' pieces 
of bambo clamped in them as spiders. Hose 
clamps were used. See Fig. 3. The bamboo was 
well covered with spar varnish before use. (It 
is difficult to obtain bamboo in many areas of 
the country. Consult the yellow pages of your 
telephone book. The Sea and Jungle Shop, 
Glendale, Calif, has a large permanent stock 
and will ship quality bamboo.) 





Pp lMl 

immrnmr 


Quad closeup. A 10 element 2 meter beam 
in center. 


The arrangement of the elements is shown 
in Figs. 4 & 5. 

Elements were made from soft #14 copper 
wire. The corner of each element was attached 
to the bamboo support arm with another loop 
of wire. This lpop ran through a hole drilled 
in the very tip of the arm and thus the element 
could be loosened or tightened as required by 
varying the length of the loop. 

Electrical Construction 

As I have mentioned the original element 
lengths were calculated by the use of the 948 
FD constant of VE3IT. The resulting reso¬ 
nant frequencies (estimated from SWR meas¬ 
urements) were 15025, over 22500, and over 
29600 kc. The corresponding driven element 
lengths were 69.4 46.3 and 34.5 feet. By the 
addition of tuning stubs to each element it 
is possible, altho not too practical, to resonate 
the quads. The stubs were several feet long. 
Large coils made from loops of wire one to 
three feet long as required were added in 
pairs, three feet from the center of each ele¬ 
ment to increase its length. The elements were 
thus extended to employ the more recently 
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View of complete quad. 


published constants described in letters to QST 
by W1WTF, W2GJD, and W5GGV (as repro- 
duced in the Malayan Radio Amateur, March/ 
April 1959 pages 15-17). W1WTF reports 
the constant FD as 1004 from 10, 15, and 20 
meter measurements by W1ALK, W1HTR and 
himself. W2GJD reports FD as 1004 on 10 
and 15 meters and as 1042 on 20 meters in 
a 3 band quad, as 1022 in a one band quad, 
and as 1012 in a two band (10/15 meter) 
quad. W5GGV obtained FD of 1004 on a 
14 me quad in the air (QST, April 1957). 
From my own experiments the values derived 
for this quad are in Table II. The F of Table 
II is the point of minimum SWR for the quad 
measured 56' above the ground after tune up. 
Note that the geometry of the coils used may 
vary these dimensions slightly. 

The quads were all fed with 52 ohm RG8/U 
coaxial cable through gamma matches. The 
gamma matches were constructed by removing 
the copper braid from RG8/U coax and slip¬ 
ping the portion remaining through a length of 
K" aluminum tubing to form a condenser. 
Shorting bars were made of aluminum strips 
wide, /8 ff thick. Gamma match rods were 
spaced about three inches from the wire of 



FIG 4 

Bambo 13' 10' 13' 10' 13' 

Length 

feet 

Band 

14 Director — Driven — Reflector 

21 — Director —- Driven Reflector 

28 Director Driven Reflector — — 


Element spacings for the three element 
quads for three bands on one boom. 



Design 

Direc¬ 

Driven 

Re¬ 

Con¬ 

Designer 

Freq. 

tor 

el. 

flector 

stant 

me., F 

feet 

feet, D 

feet 

FD 

K6DDO 

14.050 

68.2 

71.6 

75.2 

992 

K6DDO 

21.100 

45.45 

47.75 

50.2 

1002 

K6DDO 

28.200 

34.1 

35.8 

37.6 

1010 


Table II. Element lengths 

the driven elements. The following measure¬ 
ments of SWR from the quads in the air were 
obtained: 14000, 1.35; 14050, 1.30; 14350, 
1.85; 21000, 1.25; 21100, 1.05; 21450, 1.40; 
28000, 1.30; 28200, 1.07; 28800, 1.90; 29600, 
3.20. The adjustment of the gamma capacitors 
was not too critical and the distance of the 
shorting bar from the center of the driven 
element was 2' on 10 meters, 3' on 15 meters, 
and 4' on 20 meters. 

Front to back ratios were on the order of 
30 db on each band in local tests. Front to 
side ratios ran as high as 50 db for locals but 
these ratios were variable in the case of skip 
signals. 


Results 

In two months of routine CW and Phone 
operation during poor summer conditions from 
the middle of July to the middle of September 
I worked my second WAZ and my second 
DXCC and had good success in pile ups. The 
quad readily beat out any sort of loaded or 
trap beam and was somewhat better than 2 
element quads and 3 element beams. It had a 
signal comparable to a well designed 6 ele¬ 
ment Yagi. About 1000 DX QSOs were made 
in these two months. 

The quad rode through the second highest 
winds ever recorded in Los Angeles, 48 MPH 
(49 MPH is the record), in fine style only to 
have the tower knocked from under it by a 
falling 2X4 mast the next day. It survived a 
windstorm in which some 150 trees in Holly¬ 
wood and vicinity were blown down. 

The most enjoyable feature of this antenna 
was that we could call CQ once during a band 
opening to Europe and usually be assured of 
plenty of DX calling in reply. It was possible 
to raise one station on the CQ and have DX 
stations then call for a couple of hours after¬ 
ward as contacts were completed. Since then 
many 3 element quads have been built. Some 
of the big quads can be found at VK3AHO, 
W4AZK, W5SVP, K6BPY, K6CT, WA6HUM, 
K6PRU, and K7HXB. 

In conclusion I wish to thank my family, 
K6CEO, K6IDA, W6RW, the Cubex Co., 
VK3AHO and the others who helped with 
the project. 

... K6DDO 
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July Forecast 

Good: 1 - 2 , 9 - 10 , 12 - 13 , 16 - 19 , 22 - 
23 , 26-31 

Fair: 3 - 5 , 8 , 14 - 15 , 21 , 25 

Bod: 6 - 7 , 1 1 , 20 , 24 

Es: 8 - 9 , 12 - 13 , 29 

Es means the possibility of a high 

MUF and/or freak conditions. 

Iterns of Interest 

L We are presently about one year 
from the minimum portion of the 
11 year sunspot cycle. Monthly 
average sunspot numbers this 
year have been January 19, Feb¬ 
ruary 23, March 17, April 30. 
May is also showing an increase 
over March but this is temporary 
and the numbers should fall 
again. The last year comparable 
to the present was 1953 preced¬ 
ing the low of 1954. In 1954 the 
sun was nearly bare of spots for 
the first six months. 


2. The useful frequencies of 1963 
are almost identical to what they 
were in 1953 and signal qualities 
also show the same pattern. At 
this portion of the 11 year cycle, 
the Winters are bad and the Sum¬ 
mers are quite good. 

3. During the 22 orbits of Cooper's 
wonderful mission the Sun car¬ 
ried three sunspot groups one of 
which was as large as any sun¬ 
spot the sun has produced in the 
past two years. This large sun¬ 
spot, however, was quiet and 
actually improved radio condi¬ 
tions by raising the MUF; and on 
May 16th radio conditions for the 
astronaut's flight were perfect on 
both Atlantic and Pacific paths. 
The early part of the 15th, how¬ 
ever, was slightly below normal 
on Pacific paths due to absorp¬ 
tion. 

J. H. Nelson 
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Active SSB Modulators 

Staff 


An earlier portion of this series of articles 
on sideband might have led you to believe that 
only diode modulators are used in modern side¬ 
band circuitry. 

Tain’t so. “Active” modulators—those involv¬ 
ing tubes or transistors, and thus capable of 
providing some amplification of the signal 
instead of mere loss—are also widely used. 

It’s common knowledge, of course, among 
active sidebanders, that active modulators are 
used. But many active sidebanders seem to 
believe that only a few such circuits exist. 

This ain’t so either. A search of the literature 
going back to the earliest days of the current 
sideband boom (early 1948) revealed a mini¬ 
mum of 15 circuits. Each of these, of course, is 
subject to an infinite number of minor varia¬ 
tions as well. 

Before we dive into the intricacies of these 
15 circuits, though, let’s make some compari¬ 
sons between active modulators and those of 
the diode variety. You just might not want to 
wade through all the active-modulator circuits 
—and then again you might. 



A. Basic Circuit 

B. Practical Circuit 

Push Pull Balanced Modulator 


The major characteristics of the diode modu¬ 
lator are its simplicity, low number of com¬ 
ponents, absence of power-supply requirements, 
and relative freedom from aging. 

The active modulator, on the other hand, 
has (in addition to the opposite of all the 
characteristics just mentioned) the capability 
of amplifying the signal instead of just produc¬ 
ing losses. 

For a given amount of rf output power, 
you’re going to have to use about the same 
number of active devices. The real choice, 
then, becomes one between a diode modulator 
plus an extra linear amplifier, or an active 
modulator without the amplifier. 

And viewed in this light, it becomes one of 
those things about which there is much differ¬ 
ence of opinion. Some people prefer to battle 
it out with the amplifier, while others prefer 
to fight their problems with the modulator. 

If you’re interested in going double sideband 
instead of single, then the active modulator is 
recommended. You can build one of these to 
operate at a kw if you like, and avoid all 
amplifiers (such a circuit, although for a more 
practical power level, is included in our list). 

Ready to look at circuits? Let’s get with it. 

One of the most basic of the active mod¬ 
ulator circuits is that shown in Fig. 1, the push- 
pull balanced modulator. Fig. IB shows the 
practical version of the circuit, including bal¬ 
ance control and means for routing rf and 
audio to their proper places. 

This circuit works something like an elec¬ 
tronic switch, turning the carrier off and on 
under the control of the audio (or other modu¬ 
lating signal—wherever “audio” is mentioned 
in this article, rf of a different frequency than 
the carrier can be substituted equally well and 
then the circuit becomes a “mixer”). 

Thus, when the grid of the upper half of 
the tube (in Fig. 1) becomes less negative, 
more of the carrier flows through this tube. At 
the same time, the lower grid becomes more 
negative, cutting off carrier flow through this 
half of the tube. 

The carrier is eliminated because it affects 
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both grids equally and plate current in both 
halves of the tube goes in the same direction 
at the same time. This current flow cancels 
itself out in the push-pull tank circuit. 

However, incoming audio drives one grid 
positive while the other goes negative, allow¬ 
ing current to flow more through one half than 
the other as mentioned earlier. This flow, being 
different in the two halves of the tank circuit, 
does not cancel out—it shows up instead in the 
output as the sidebands, less the carrier. 

The modified push-pull balanced modulator 
of Fig. 2 works the same way. Carrier is in¬ 
jected into the cathodes of both tubes, in phase. 
Audio is injected into only one; it affects the 
other because, for audio, the two tubes form a 
“long-tailed-pair” phase inverter circuit. 

This phase inverter is worthy of special men¬ 
tion. The secret of its success is the 33K re¬ 
sistor in the common cathode circuit. In addi¬ 
tion, the resistive loads in the plate circuits 
are necessary. 



FIG. 2 

Modified Push Pull Modulator 

Under these conditions, the upper tube acts 
a little like a cathode follower for the audio 
coming into its grid. The audio appears across 
the cathode resistor, which is much larger than 
the plate resistors. The lower tube, then, func¬ 
tions as a grounded-grid amplifier. However, 
the upper tube in addition to being a cathode 
follower acts a little like a conventional am¬ 
plifier too. 

A conventional amplifier shifts the phase of 
incoming signals 180 degrees; cathode follow¬ 
ers and g-g amplifiers do not shift phase at all. 
Thus the audio signals at the two plates must 
differ by 180 degrees—and this implies that 
the audio at the two grids also differs by the 
same amount, thus satisfying the requirement 
for push-pull input! 

Both the circuits weVe seen so far use push- 
pull input and push-pull output, with the mod¬ 
ulating signal applied in parallel. Now let's look 
at one which uses single-ended output. 

This is the push-push balanced modulator 
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of Fig. 3. So far as the rf circuit is concerned, 
this circuit is identical to the push-push fre¬ 
quency doubler with one exception. The out¬ 
put circuit is tuned to the same frequency as 
the input. 

Carrier is balanced out because one of the 
two tubes is always conducting (in the absence 
of audio) and the plate-current pulses fill each 
other in. You might say they beat each other’s 
brains out at the tank circuit. 

However, with audio applied, the non-linear 
properties inherent in any class C amplifier 
cause some mixing action to occur—and be¬ 
cause of the complex phase relationships in the 
mixing process these sideband components do 
not cancel out in the tank circuit. 

In many ways this is a simple and effective 
circuit. However, the push-push action tends 
to accentuate even-order harmonics; watch out 
for them if you use this one. 

The circuit of Fig. 4 is called the “unbal¬ 
anced balanced modulator” in W6TNS’s hand¬ 
book; the ARRL sideband handbook identifies 
it as a “transformerless” balanced modulator 
and credits it to Murray G. Crosby, W2CYS, 
inventor also of the triple-triode product de¬ 
tector. 

Carrier balancing in this circuit is accom¬ 
plished by the 10K pot in the carrier-input 
circuit. A portion of the carrier is picked off by 



Crosby "Unbalanced" Balanced Modulator 


this pot and fed, out-of-phase, to the output 
circuit. The adjustable capacitor is used to 
neutralize capacative feedthrough in the tubes. 

The major advantage of this circuit, aside 
from novelty, appears to be the exceptionally 
low distortion created. Crosby reports distortion 
less than of 1 percent, using this design. 

Another active modulator which does not 
require push-pull circuitry is shown in Fig. 5. 
This one is used in the KWS-1 for frequency 
conversion, but can also be used for audio 
modulation. 

In the absence of audio input, the circuit 
acts as a long-tailed phase splitter for rf, and 
the out-of-phase rf is then cancelled out in the 
plate circuit. 


240 



Collins Balanced Modulator 

When audio is applied to its input jack, the 
balance conditions which produced the rf 
cancellation are upset, and the sidebands ap¬ 
pear in the output. Suggested audio signal level 
is about one-tenth of a volt, while about 1M 
volts of the rf are required. 

All the active-modulator circuits looked at 
so far require plate-supply power. The circuit 
of Fig. 6, though, known as the “plate-modu¬ 
lated” balanced modulator when By Goodman, 
W1DX, first described it in the November, 
1949, QST, requires no power except for the 
filaments. 

The principles of operation here are very 
similar to the circuit of Fig. 1, except that the 
audio is fed to the cathodes rather than to the 
grids. Plate power is supplied by the audio in¬ 
put only, however. In the absence of audio, no 



Plate-modulated Balanced Modulator 
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W7BMF/Motorola Balanced Modulator 


power is applied to the stage and nothing 
naturally, gets through. When audio is applied, 
one cathode goes positive while the other goes 
negative. The tube whose cathode is positive 
does nothing—but the one whose cathode goes 
negative can then amplify so long as the audio 
half-cycle lasts, and routes carrier and side¬ 
bands through to the output. The carrier bal¬ 
ances out in the push-pull tank, leaving the 
sidebands. 

The circuit shown in Fig. 7 is credited to 
W7BF in its first published appearance, with 
the note that it is “swiped from Motorola.” Its 
major feature is that it does not require push- 
pull input for either the audio or rf signal; rf 
input is to a 20K cathode resistor common to 
both tubes, while the audio signal is phase-split 
by the pair acting as a long-tailed splitter. 

In many ways, this circuit is similar to the 
one shown in Fig. 2. The major differences are 
the high-impedance untuned rf feed to the 
cathodes, and the RF filter included in the 
audio input circuit. 

All of the active modulator circuits discussed 
so far give only DSB output; the circuit in Fig. 
8, first described several years ago in QST by 
VE6CN, allows a choice of DSB or phase- 
modulated output. 



FIG. 8 

VE6CN Phase-or-sideband Modulator 

This circuit is very similar to the push-push 
modulator of Fig. 3, with the changes all being 
in the circuitry between the oscillator and the 
rf input to the modulator. 

With the switch in the sideband position, rf 
input to the two grids of the modulator tubes 
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Pentode Balanced Modulator 


is applied in push-pull. Filtered sideband out¬ 
put goes on through the transmitter. In the 
AM position, the same action takes place ex¬ 
cept that a portion of the rf input is also ap¬ 
plied to the “carrier amplifier” and is re-insert¬ 
ed in a stage following the filter. And in the 
PM position, carrier voltage 90 degrees out 
of phase with that applied to the modulator is 
applied to the carrier amplifier. 

The 90-degree phase shift between re-in¬ 
serted carrier and the sidebands produced by 
the modulator result in phase modulation. This 
circuit allows good deviation to be obtained 
without multipliers. 

Up until now, weVe been looking only at 
those circuits which use triode tubes. However, 
pentode and beam-power tubes can also be 
employed, as can transistors and one type of 
tube specially made for balanced-modulator 
service. We’ll look at these circuits now. 

Fig. 9 shows a balanced modulator using 
type 6BA6 pentodes. Rf input is applied to 
the grids in parallel while the output is taken 
from the plates in push-pull fashion. Audio is 
applied to the screens push-pull, and in the 
absence of audio input all the rf carrier bal¬ 
ances out. The pot in the grid circuit allows 
complete balancing of the circuit. 

When audio is applied, the tube whose 
screen goes positive at any instant draws more 
current than the other, unbalancing the circuit 
and allowing the sidebands to appear in the 
output tank. 

As shown, this circuit uses positive voltage 
on the screens. With a bit of juggling, the 
screens can be returned to ground and then 
current drain in the absence of audio will be 
almost nothing at all. 

The pentagrid balanced modulator of Fig. 
10 derives from a circuit originally described 
by Villard, W6QYT, in the April, 1948, issue 


6BA7 OR 6BE6 




of QST. This was less than 6 months after 
W6QYT triggered off the current boom in 
sideband by putting W6YX on the air SSB. 
It is seldom used any more because of cost of 
components, but still retains all its advantages 
of low distortion and easy adjustment! 

This circuit operates in the same manner as 
the pentode circuit of Fig. 9, except that the 
audio signal is applied to grid-3 instead of to 
the screen in each tube. Interaction between 
audio and rf signals is minimized by the 
screening action of grids 2 and 4. 

Though most balanced modulators operate 
at low signal levels, they need not necessarily 
do so. The circuit of Fig. 11 is widely used to 
produce a double-sideband output signal di¬ 
rectly in the final stage, and depending on the 
tube type chosen can produce power ranging 
from watts to kilowatts! 

This circuit operates in exactly the same 
manner as that shown in Fig. 9 except that 
the tubes are heftier. Grid input at carrier 
frequency is fed push-pull fashion simply to 
allow use of the popular pi-net output circuit. 



FIG. 11 

400-watt PEP DSB Modulator 


70 


73 MAGAZINE 






















Modulation is applied to the screens in push- 
pull. 

With the 6146 tubes shown, plate voltage 
can be as high as 1200 volts. This is twice 
normal rating, but is no higher than the voltage 
applied during modulation peaks in AM serv¬ 
ice! To estimate allowable ratings for other 
tubes, double the voltage rating for AM service 
and use anything up to that figure. Current on 
peaks, though, should not exceed that rated 
for AM use. 

Output power of this circuit, as shown, will 
be in the neighborhood of 400 watts peak. 
Maximum indicated input power will be only 
about 240 watts, however. No-signal plate 
current should not exceed 25 mils. 

And while balanced modulators may operate 
at either high or low signal levels, they need 
not always use tubes or diodes. The circuit of 
Fig. 12 employs a pair of rf transistors. 

This circuit operates identically to the triode 
push-pull modulator of Fig. 1; the differences 
are entirely due to the differences between 
tubes and transistors. 


2N3TO 


-1 
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Transistorized Balance Modulator 


RF input is applied to the emitters in paral¬ 
lel, while the radio signal is applied to the 
bases in push-pull. Note that no base bias is 
present. Thus, in the absence of audio input 
the transistors and cutoff and cannot conduct; 
therefore, balance is not particularly critical. 

When audio is applied, only that transistor 
whose base goes negative can conduct. Carrier 
balances out in the push-pull tank circuit, leav¬ 
ing only the sidebands to be amplified. 

RCA type 2N370 transistors were specified 
in the original description of this circuit; the 
newer Amperex 2N2084 “universal” rf transis¬ 
tors should work equally well if not better, 
due to higher frequency ratings and greater 
power-handling capability. With 2N370’s, 
power should be kept in the 10-20 milliwatt 
region for reliable results. 

The final active-modulator circuits well ex- 
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TRANSISTORIZED 

IGNITION SYSTEM 

for Cars - Trucks & Boats 



6-12V Neg Gnd. Only 


*39 95 net 


DISTRIBUTOR INQUIRIES INVITED 


ALCO ELECTRONIC PRODUCTS INC. 

LAWRENCE 3. MASS. 


□ Boosts Engine Performance 

□ Reduces Fuel Consumption 

□ Increases Spark Plug Life 

□ Eliminates Engine Tune-ups 

□ Ends Bluing of Points 

□ Easily Converts to Conventional System 

□ More Efficient 2 Transistor Circuit 

□ Simple to Install & Service 

□ Fully Guaranteed 



Model B-24 

Mini-Product’s time-proved B-24 
4-band antenna combines maximum 
efficiency and miniaturization to 
provide hams with an excellent antenna 
where space must be considered. 

Like all Mini-Products antennas, the 
B-24 employs "Multiple Hat" 
loading for maximum efficiency. 

TV rotor adequate; Feed line, 50 ohm 
coax; 5WR 1.5:1. 

Amateur Net 


*59.?5 



Write for data on the S-24 end 
other compact antennas; 

♦ Model B-4010—40 and 10 M. 
two 18'element*, 10' boom 

^ Net $79,50 

• Model C~4—-Coax Vertical 
{no radio Is) 4, ID, 1$, 20 M, 

Net $34.95 

« Model M-4 Mobile * 

6,10,15, 20 M. Net #16.95 

pending 
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FIG. 13 

Orr~Stoiter 6AR8 Balanced Modulator 


amine are those built around the sheet-beam 
tube. 

This tube was originally developed for color 
television, and the first one to reach the market 
in any quantity was the type 6AR8. Bill On* 
W6SAI, described a modulator built around 
this tube in the July, 1956, issue of CQ. The 
circuit of Fig. 13 is an adaptation of the Orr 
design. 

Unfortunately, the 6AR8 is almost extinct 
now. However, RCA came out with a special 
tube designated the 7360 which performs the 
same function, and which in addition was 
especially designed for balanced-modulator use. 
With this tube, 50 db of carrier suppression is 
easily achieved and even greater suppression 
can be obtained with a little care. 

The circuit shown in Fig. 14 is one recom¬ 
mended for use with the 7360. Note that it is 
quite a bit more complex than that of Fig. 13. 
Either should perform well with either tube. 

Unlike all the other balanced-modulator cir¬ 
cuits, the circuits of Figs. 13 and 14 operate 
by actual deflection of the electron beam within 
the tube. 

4S< 

The special tube contains a cathode and 
control grid, just like ordinary tubes, but then 



FIG. 14 

Sheet-beam Modulator using type 7360 


comes a pair of deflection plates (like in a 
scope tube) and two plates rather than one. 

If carrier is applied to the control grid and 
push-pull audio is applied to the deflection 
plates, then the carrier signal will determine 
the amount of current flowing in each plate 
circuit while the audio signal will determine 
which plate circuit the current flows into. 

The mechanics are actually very similar to 
those of the pentode modulator, in which the 
rf current available for each plate was the 
same but the audio signals applied to the 
screens determined which plate got the cur¬ 
rent at any given instant. 

If the plates of the sheet-beam tube are 
connected in push-pull, then the in-phase rf 
from the control grid will cancel out in the 
absence of audio. Application of audio to the 
beam plates will unbalance the circuit, letting 
the sidebands show up in the output. 

Undoubtedly, the circuits described here do 
not include all the possible active-modulator 
circuits. They do include most of them, though, 
and all those in wide use are discussed. For 
additional data on any one circuit, check the 
references below. 
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New Look in 
RF Ammeters 

The amateur today can pick and choose from 
a wide variety of commercially available SWR 
bridges, impedance bridges, relative power in¬ 
dicators, absolute power indicators and other 
rf transmission system instruments. Although 
most of the factory assembled instruments are 
moderately priced, further savings may be real¬ 
ized by constructing one of the excellent kits 


72 


73 MAGAZINE 



















that are available. If you want to build from 
scratch, excellent designs are published in the 
handbooks and in the amateur magazines. 

The very availability of this more sophisti¬ 
cated instrumentation has obscured the value 
and utility of some of the more primitive rf 
metering methods. An example of this is the 
old reliable thermocouple rf ammeter. Although 
more or less in general disfavor, the ARRL 
Handbook has described a packaged rf am¬ 
meter unit for several vears. And well thev 
should, since for sheer, un-ambiguous utility, 
the instrument is difficult to beat. 

The photograph shows one version of the 
packaged rf ammeter, in this instance an im¬ 
ported, miniature 0-5 ampere unit. This meter 
is marketed by Lafayette Radio under their 
catalog number TM-500 and sells for $3.95. 
The meter mounts in a ITS" round hole and fits 

easilv into the smallest available Minibox. The 

* 

case shown in the photograph is a Premier 


PMC-1000 which measures 2iC x 2M" x If 


,v ”* 

/8 , 


A pair of SO-239 coaxial fittings mounted on 

either end of the aluminum box completes the 


parts list. Wiring simply consists of an inch of 
#16 bare copper wire between the center con¬ 
tact of each receptacle and one of the meter 
terminals. The small size of the case and the 


short direct leads minimize the discontinuity 

introduced in the coaxial line bv this instru- 

*>• 


merit. 

Use of the ammeter is simple and straight¬ 
forward. Connect the rf ammeter in the 50 or 
70 ohm transmitting transmission line, apply 
transmitter power and read rf current directly. 
Average power in the transmission line is easily 
computed by the formula, P=I-R where R is 
the characteristic impedance of the transmis¬ 
sion line. With a reasonably low standing wave 
ratio in the transmission line, power output can 
be read quite accurately. 

For those who have difficulty with mental 
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BEST BUYS FOR 

- 

JULY 

KWM-2 w/N.B. 

$995.00 

30S-1 

$975.00 

75S-1 

$349.00 

75S-1 w/500cy fil & "8” 

$425.00 

75A-4 w/3.1 & 800 cy 

$495.00 

KWS-1 

$845.00 

Viking Invader “200” 

$419.00 

HX-500 

$495.00 

SX-101 Mk III 

$235.00 

SX-101 A 

$295.00 

HQ-160 

$218.00 

HR0-50R w/6 coils & spk 

$195.00 

Viking 500 Fact Wired 

$445.00 

Viking KW w/desk 

$595.00 

Globe 500 B 

$395.00 

Globe 350 Fact Wired 

$295.00 



A 


* TWO-WAY * 
COMMUNICATION CRYSTALS 


UNCONDITIONALLY 

GUARANTEED 

FAST SERVICE 

American specialises in two-way communi¬ 
cations. Frequency correlation date for 
G.K.. Motorola, It C.A.. Collins. Lear, 
Narco. Hallicrafters, Link, Gonset, Aerotros, 
Heath, Bend lx, Johnson, Globe, U.S. Gov't 
and many other companies. Send postage. 


Frequency Range 

3 to 9.9 me 

Com¬ 

mercial 

Oven 

002% 

Com¬ 

mercial 

Room 

002% 

Amateur 

01% 

20 mmf 

3 to 9.9 me. Fund 

$4.25 

$3.75 

$2.85 

15 to 29.9 me, T.M. 

4.25 

3.75 

2.85 

33 to 50 me. T.M. 

4.50 

4.00 

3.35 

10 to 17 me. Fund 

4.50 

4.00 

3.35 

2 to 2.9 me. Fund 


4.00 

3 35 

50 to 60 me. F.M, 

5.50 

5.00 

4.00 

50 to 80 me. F.M. 

6.00 

5.50 

5.00 

1.0 me. to 2.99 me. 

8.50 

7.50 

6.50 


V.B. crystals, all channels, all equipment, $2.85 

Amateur, 8 meters; 8.3 to 8.6 me 8th multiple Trans. FT243, 

$1.50 

Do It Yourself Kits—Three 7 me Xtals, Two holders, $1.95 

Write for quantity discounts or phone Victor 2-5571 



American crystal co. 


P.O.BOX 2366 



KANSAS CITY 42, MO. 
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computations and can’t find a pencil, the fol¬ 
lowing chart gives the computed power levels 
present in nominal 50 and 70 ohm coaxial lines 
for various values of rf current: 

RF CURRENT POWER OUTPUT IN WATTS 
AMPERES 50 OHM LINE 70 OHM LINE 

0.5 12.5 17.5 


1.0 

50 

70 

2.0 

... 200 

280 

3.0 

. 450 

630 

4.0 

800 

... 1120 

5.0 

. 1250 

1750 


All opinion to the contrary, the rf ammeter is 
not ready for retirement. Used alone or to con¬ 
firm or supplement the power readings ob¬ 
tained by more refined techniques, the pack¬ 
aged rf ammeter is a valuable, low cost instru¬ 
ment for both shack and shop. . . . W4WKM 

Photo by: Morgan S. Gassman, Jr. 

(W2NSD from page 6) 

There have been many suggestions that the 
reason behind this move for incentive licensing 
is to cut down the number of phone stations 
and thus cut down on the QRM on “Class A” 
bands. If this is a factor in the mind of the 
ARRL directors then they should come out and 
state it. I seriously doubt that this can be so 
for this would be an unspeakable arrogance 
and manifestly unfair to the General Class 
licensees. 

The June issue of QST reported on the 
meeting of the Board of Directors. Fascinating. 
Sandwiched in among many obvious platitudes 
we again find incentive licensing, this time 
invoked in the name of more efficient use of 
amateur frequencies, increased technical pro¬ 
ficiency and more effective performance in the 
public interest, convenience and necessity. It 
is virtually impossible to be critical (even for 
me) of many of the points made by the direc¬ 
tors. Some of them I have suggested in my 
past editorials, such as #7, the publication of 
League history, #4, a more effective Official 
Observer program, and #8, to encourage the 
amateur to make the best use of the presently 
allocated bands. 

Frankly I was rather disappointed to see 
CQ taking a me-too stand on this subject, 
though I was not overly surprised, for after 
several serious cases of foot-in-mouth disease 
they seem to have turned extremely cautious. 

What would be the effect if all of the 
General and Conditional Class licensees were 
suddenly demoted? I hate to think what this 
might do to the used ham equipment market! 
With tens of thousands of amateurs thrown off 
the bands that they have been using for many 
years and no longer able to keep in touch with 
their many friends, I suspect that we might 


well lose up to 50,000 amateurs. Maybe a lot 
more. Complicating the problem would be 
the anger that the deposed amateurs would 
feel over this inequity which might go a long 
way towards stopping them from just resigning 
themselves to fate and getting out their books 
for some more memorizing and studying. If 
only 10,000 amateurs dumped their equip¬ 
ment on the market it would have a catastro¬ 
phic effect. It would take years before dealers 
could recover from this disaster ... and we 
might well lose many of our present ham manu¬ 
facturers. As one prominent manufacturer told 
me: “The ARRL is trying to put me out of 
business and I am casting my vote the only 
way I can; you’ll see a lot more of my ad¬ 
vertising dollars in 73.” And this is from one 
of the most level-headed men in the industry. 

It is not possible to roll back the clock to the 
Class A days for conditions are entirely differ¬ 
ent now. The old Class B license was primarily 
for fellows interested in CW operation, and in 
the old days the great percentage of the active 
amateurs were CW men . . . many didn’t even 
have a mike in the shack. Today there are 
few amateur stations that are not equipped for 
phone and phone operation now dwarfs CW. 
In the old days the Class B amateur had the 
160 meter band, 250 kc of phone frequencies 
which served about the same purpose as the 
present 75 meter band. Today we have a little 
skeleton of the 160M band left which would 
sink almost instantly out of sight with even 
a fraction of the old activity we used to see 
on the band. Where would the Generals have 
to go? To 40 meters? Ho ho. To 15 meters? 
15, 10, 6 and 2 meters will all be pretty much 
the same for the next few years. These bands 
are fine for volunteer work, but just imagine 
being forced to operate there! This would make 
the General Class license about equal to the 
Tech license. 

The ARRL has decided that amateurs should 
spend more time learning electronics and since 
the amateurs haven’t done this by themselves 
they should be forced by government regula¬ 
tion to so learn. What has happened to the 
American way? Are we to follow the Soviet 
Union into complete government regulation of 
everything, even our hobby? Has the American 
way of doing things failed us completely? Is it 
possible that only government regulation is 
left as a method of getting fellows to learn 
more theory? Balderdash. Our readers survey 
polls show that the 73 staff technical series has 
a very high percentage of readership and in¬ 
terest. 73 readers are learning. In the 25 years 
that I have been reading QST I have never 
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seen anything like our simplified technical 
series in the magazine . . . nor in the Hand¬ 
book. Perhaps government regulation can sub¬ 
stitute for good writing. 

Another point. The ARRL makes a big 
point about how valuable incentive licensing 
was in the past. I might remind the Directors 
that in those days virtually every amateur 
built his own transmitter and as a result tech¬ 
nical proficiency was strongly correlated with 
signal quality. It was a lot more complicated 
to put out a good phone signal than a CW 
signal and there was an advantage to requir¬ 
ing the phone men to pass an additional test 
on phone theory. Today, with the great bulk of 
the transmitters being commercially manu¬ 
factured, it does not take any additional 
knowledge to operate phone (or even SSB). 
You just follow the instruction book and away 
you go. The signals on our phone bands will 
be exactly the same whether we require an 
additional exam for it or not. 

Perhaps Td better take this opportunity to 
speak up in behalf of commercial equipment. 
Strange thing for me to do since I am one of 
the leading proponents of home construction, 
eh? Let us hark back to the beginnings of com¬ 
mercial ham gear, the receiver. By the time 
I became seriously involved in ham radio al¬ 
most every amateur was using a commercially 
made receiver. The transmitters were home 
made, but not the receivers. How come? Sim- 
pie . . . receivers were too complicated for the 
average home builder to tackle, but trans¬ 
mitters were very easy to build. Doesn’t the 
same rationalization hold today? Transmitters 
are now even more complicated than receivers 
used to be. How many stalwart constructors 
would tackle a 32S1 or any of the other side¬ 
band rigs today? Darned few. When I look into 
my 200V I see the virtual impossibility of my 
ever building such a device. Given a year of 
free time and unlimited machine shop facilities 
I suppose I could come up with something 
relay rack size that would do the same job. 

Does this mean that home building should 
stop? Not a bit of it. There are still thousands 
of things that can be much better made at 
home . . . and a lot of things that will never 
be available any other way. The VHF men 
have to do a lot of their own work because 
there isn’t enough demand for the commercial 
manufacturer to spend the thousands of dollars 
necessary to produce something for this limited 
market. Ditto RTTY, amateur television . . . 
etc. 

(Turn to page 82) 





MARS TRANSISTORIZED 

ELECTRONIC KEYER 29.95 

Outstanding value in a quality keyer. Completely transis¬ 
torized with its own built-in power supply ... no bat¬ 
teries to buy. Speeds from 10 to 50 WPM. Self-contained 
audio and speaker for monitoring. All necessary controls 
for adjustments. 

PAUSAN COMPANY, SAN RAFAEL, CAL. 


FM FM FM FM FM 


TRU 30D 150me $45.00 FMTRU 41V 30-50me $85 . 

F. * i'R 300 30-50mc $45.00 50BR base sta. 3Q-50mc $85 
FMTRU 800 150mc $65-$100 80Y base sia. 30-50mc $150 

FMTR 80D 30-50me S65-S1QQ T44A6A 450mc $100 and up 
Also-GE sear $35 and up. Dumont and Link gear available. 

nnrthwpct electronics 

IIUI II I W G 3 ■ Box 7, Chesterton. Indiana 


NEW - BEAUTIFUL - DISTINCTIVE 

PINS • PLATES 

ON YOUR HAM-SHACK-YOUR RIG-AT YOUR DOOR 



DESK STAND SIGNS ON ARM 
WOOD STAND in choice of 
WALNUT or MAHOGANY grain 
finish with sharp white letters 
BLACK WITH WHITE LETTERS 


1 line . 

2 lines 


$a.so — 

$3.00- 


8" X T 


Made of finest Laminated Plastic — 
Permanently engraved with Name, 
Call-Letters, or both. Stain-proof — 
weather-resistant — non-corroding 
— washable — no paint used. 


SEND CASH, CHECK OR MONEY ORDER TO: 


M & M ENGRAVING 

P.O. BOX 2143 CULVER CITY, CALIF 


ALL 


Mil 


AMATEUR RADIO TRAP ANTENNAS! 




Reduces interference and 
Noise on All Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronger. 
Clearer on Ail Bands! 


For ALL Amateur Trans¬ 
mitters. Guaranteed for 
500 Watts Power for Pi- 
Net or Link Direct Feed, 
Light, Neat, Weatherproof 


Complete as shown total length 102 ft. with 87 ft. of 72 ohm 
balanced feediine. Hi-impact molded resonant traps. (Wt. 3 oz. 
1" x 5* long). You just tune to desired band for beamlike re¬ 
sults. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA- 
TEURSt NO EXTRA TUNERS 01t GADGETS NEEDED I 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Use as Inverted V for all band power gain, NO 
HAYWIRE HOUSE APPEARANCE 1 EASY INSTALLATION! 
80-40-20-15-10 meter bands. Complete .$14.95 

40-20-15-10 meter bands. 54-ft. ant. (best for swl’s) ... 18.95 

SEND ONLY $3.00 (cash, ck., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete installation & technical instructions fur¬ 
nished. Free information. 

Available only from: 

WESTERN RADIO — Dept. A7-7 — Kearney, Nebraska 
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Don Wherry W6EUM 


A Ham Looks at the 


Knight Kit R-100A 

and likes it 


A recent survey of the stations being con- \ and condensers top quality and, in fact, no 
tacted here at W6EUM revealed that well over ) indication at all that Knight cut cost comers 
50% were using some form of a kit transmitter. r on components or hardware. Everything is fur- 


The same stations, meanwhile, indicated that 
less than 1% of them were using kit receivers. 
A little investigation into this situation un¬ 
covered a rather widespread belief that the 
assembly of such a receiver would leave some¬ 
thing to be desired in the way of results. 

Now if you are one of the more fortunate 
ones who can tap the family budget for $500 
for a new super-delux job the validity of this 
belief is of little concern, however if you're 
like most of us where even $100 bends the 
monthly balance, perhaps you should examine 
the situation a little more closely. With this in 
mind, and since I am one who believes that a 
receiver kit costing less than $100 would be 
inadequate (some will argue that), a search 
was made into available units costing around 
that figure. The results of this search was the 
purchase of a Knight Receiver Kit Model 
R-100A and the following article is a review 
of this kit as a ham sees it, and not necessarily 
as the Knight Company might. 

If you have not assembled, or seen, a mod¬ 
ern ham kit in recent years you're in for a 
surprise when you unpack your R-100A. In 
contrast to what you may have heard or to 
what you may have remembered of early kits 
you will find the components of this unit to be 
of first class quality throughout—the chassis is 
heavy gauge steel, the tubes RCA, all resistors 


nished, even the solder. 

Now for the assembly—the mechanical por¬ 
tion proved easy, being straight forward with 
no tricky adjustments or hard to get at parts 
or screws. The wiring itself is almost all printed 
circuit boards—only three of the fifty resistors 
used are not on these boards. This simplifies 
the wiring to an enormous degree and allows 
anyone, regardless of radio experience, to do 
the job. The resistors themselves are even 
mounted on cardboard with their “R” identifi¬ 
cation number alongside so you can even be 
color blind and still get the correct value. 

The circuit itself is a nine tube (performing 
the function of 13) single conversion general 
coverage superhetrodyne. It's a fairly standard 
circuit starting with a 6BZ6 rf stage using four 
rf coils—the 14, 21 and 28 me bands are all on 
one rf coil. There is an rf trimmer condenser 
controlled from the front panel which is used 
to trim the rf coil in use. This allows peak per¬ 
formance from the stage for any antenna load¬ 
ing, which is especially desirable from the ham 
operators standpoint. 

The mixer stage uses a 6HB6, the pentode 
section of which is used for the mixer and the 
triode section for the conversion oscillator. 
There is nothing special about this circuit ex¬ 
cept, possibly, for the use of an OB2 regulator 
tube for the oscillator plate supply—nothing 
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else is on this regulator tube. 

One thing about the circuit so far which 
does deserve mention is the band switch. This 
switch is a printed circuit board type and is 
the greatest thing invented since suspenders. 
It simply plugs into the main board and is sol¬ 
dered in place—36 connections made in approxi¬ 
mately two minutes with no possibility of a 
mistake. The two if stages use the pentode sec¬ 
tion of two 6AZ8 tubes and are nothing un¬ 
usual. The demodulator (detector) uses one 
section of a triple diode 6BC7 in a typical 
diode detector circuit. The second diode of 
this tube is a A VC rectifier which has a built 
in delay to remove all A VC action on weak 
signals. The third section is a series noise 
limiter which automatically adjusts itself for 
the average level of the received signal. This 
works real well for ham use. The two stage 
audio section is entirely normal and needs no 
comment. The BFO uses the triode section of a 
6AW8 and is unusual in that the BFO output 
signal is fed into the circuit at the input to the 
second if stage, and there at a very low level. 
This seems to allow better operation on SSB 
and, when this feature is combined with the 
real smooth vernier action of the BFO fre¬ 
quency control, it allows excellent SSB recep¬ 
tion. This from what is normally considered 
an AM detector—SSB is AM by the way. A 
product detector would probably operate a 
little better but this circuit does do a good 
job. 

The Q multiplier is really something. Some 
multipliers of this type seem to be unstable 
and hard to operate when used in the “peak” 
mode, but this receiver seems to have licked 
the problems and its use makes a world of 
difference when you are trying to beat some 
bad QRM—and who isn’t? Fact is if you have 
never operated one of these little jobs you 
will be amazed at the way you can pull a signal 
out from a big pileup of QRM. It’s also valua¬ 
ble as a null device but, in my opinion, it is 
not as fine a performer there as a notch filter. 
Nothing else about the circuit is unusual 
enough to mention except that the power sup¬ 
ply filter uses an LC combination instead of 
the more common RC, with the result that 
there is no discernible hum at all in the output. 

A check on the sensitivity indicated that the 
specifications were reasonably close. However 
you must expect to do an alignment job to get 
real good results. Knight has complete align¬ 
ment instructions and even suggests a way to 
do the job without a signal generator. How¬ 
ever I would strongly recommend the use of 
a good rf signal generator. The coils are all 


pre-aligned but, that is not good enough if you 
want top results. The A VC does not operate 
on CW or SSB. This, in my opinion, is not 
especially important and only means that you 
must use the rf gain control for a volume 
control when in those modes. 

The overall construction of this kit was so 
straight-forward and easy that no special in¬ 
structions to you, as the builder, seem neces¬ 
sary. Just the usual caution to “do it their 
way.” Use the manual and follow directions 
and you can t go wrong. The only trouble 
you might experience is in the identification of 
some things such as switches, controls, etc., 
and even there you will find, somewhere on 
the pictorials, the information you want. 

Now for a few general comments on this 
little job. The rig is much better looking than 
the pictures would indicate, the combination 
of jet black, silver and gray is real nice. When 
used with its matching transmitter it makes 
a very nice looking station. I do think, how¬ 
ever, that the average ham will deplore the 
fact that it is not a “hambands only” receiver. 
While the bandspread feature spreads the 
bands over approximately 165 degrees of the 
bandspread dial, the markings are not espe¬ 
cially easy to read. They look a little crowded. 
Also the bandspread dial has a ratio of about 
six to one in reduction and that also would 
be better if it were 12 or 15 to one. It’s not 
hard to tune as is, but any help along that 
line is desirable. Maybe if enough of you 
would write Knight they would put out a ham 
band only model of this same receiver where 
a better dial and tuning ratio could be used. 

Since this is a general coverage type receiver 
you should purchase the 100 kc calibration 
accessory, which is available quite reasonably. 
This I feel is important and just might save 
you a pink ticket. The S meter accessory 
makes the outfit look much nicer but adds 
nothing to the actual operation. 

There is no more than the normal amount 
of drift in the conversion oscillator as it warms 
up, and after a few minutes this settles down 
well. No drift in the BFO was noticeable. A 
remote connection is brought out on the rear 
of the chassis to silence the receiver while you 
are on transmit and it works well. 

To summarize—I think that the only conclu¬ 
sion that can be drawn is—if you have several 
hundred dollars to spend, go ahead and buy 
a SX115 or the S-line, but if not, take a good 
look at this kit receiver. If you want a general 
coverage job I doubt if you can touch a 
better receiver for the $100 asked. 

. . . W6EUM 
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Heath HO-IO 


The Heath HO-10 Monitor Scope is a wel¬ 
come addition to the ever-expanding variety of 
amateur equipment available in kit form. This 
compact little handful of instrument contains 
a full 3” tube and is packed with all the fea¬ 
tures required for adequate monitoring and 
detailed analysis of both transmitted and re¬ 
ceived signals. The price of this unit, $59.95 
in kit form, is remarkably low for the features 
provided. Ready availability of this instrument, 
at a price most amateurs can afford, should 
do much toward cleaning up some of the sig¬ 
nals that infest our crowded bands. 

While the value of a scope in adjusting AM 
and SSB transmitters is well known to most 
amateurs, the instrument is not as widely used 
as it should be. There are several reasons for 
this. It is often difficult to justify the purchase 
of the relatively complex and expensive general 
purpose scope to perform the relatively simple 
functions required of a monitor scope. An out¬ 
board audio oscillator, or oscillators, is required 
for thorough testing. The resulting test lash-up 
is usually so complex that it is only used for 
initial testing and adjustment. The HO-IO 
Monitor Scope combines these specialized 
functions in a compact instrument that may 
be left permanently connected in the station 
wiring. 

While the specifications show all the details, 
several features, some of which are not includ¬ 
ed in competitive products, are worthy of 
special mention. Two audio oscillators are pro¬ 
vided for both single frequency and 2-tone 


test of the transmitter. A full-fledged, adjust¬ 
able frequency, horizontal sweep generator is 
provided along with both horizontal and verti¬ 
cal deflection amplifiers. Provision of a de¬ 
modulator for rf trapezoid measurements, an 
rf attenuator and a beam clamp circuit are 
other design highlights. While these features 
are impressive, the true utility of the instru¬ 
ment is achieved by a switching system that 
functionally integrates them to best meet the 
specialized requirements of amateur station 
monitor service. 

All inputs appear on the rear of the instru¬ 
ment and it may be permanently connected 
for the type of display desired in normal oper- 
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Figure 2 

This drawing shows the proper connections 
for obtaining transmit envelope patterns. 
Typical patterns for various transmitter con¬ 
ditions are shown in patterns 1 through 21. 
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Figure 3 


This connection is used to obtain RF trape¬ 
zoid patterns. In this test the input of a 
linear amplifier is compared with the output 
signal. Any departure from linear operation 
shows up in the patterns obtained. Examples 
of various amplifier conditions are shown in 
the TRAPEZOID AND BOW TIE PATTERNS 
section. It should be noted that this connec¬ 
tion indicates the operating conditions of the 
amplifier only. 

ation of the station. Optional displays include 
rf enevlope, rf trapezoid and the more or less 
conventional trapezoid and bow tie patterns. 
Single frequency or 2-tone audio output is 
available for connection to the transmitter 
speech amplifier during dummy load tests . 
Switching between the transmitter and receiver 
displays is automatic. The transmitter is fed to 
one vertical deflection plate of the CRT and 
the receiver if to the other; normal transmit-re- 
ceive switching disables one of the two inputs. 

In use, the transmitter output coaxial line is 
routed through the HO-10 by means of two 
SO-239 connectors. A portion of the rf is 
coupled to the vertical deflection circuit of 
the CRT through a step attenuator which per¬ 
mits use with transmitter powers ranging from 
five watts to well above the legal limit. The 
input circuit is untuned and substantially in¬ 
dependent of frequency to over 100 me and 
is usable at higher frequencies. 

In addition to use as a transmitter and re¬ 
ceiver monitor, the HO-10, within the limita¬ 
tions of sweep frequency, makes a perfectly 
acceptable utility oscilloscope. While the in¬ 
strument has many circuit features that would 
be of interest to the technically inclined reader, 
the specifications will have to tell the story. 
We are providing a special bonus feature in 
this article and space does not permit a lengthy 
discussion of circuit details or presentation of 
the HO-10 schematic diagram. Sufficient to 
say that the circuitry is more than adequate 
to meet all claims in the specifications. 

Parts used in the HO-10 Monitor Scope were 
found to be of high quality. The mechanical 


CALAMAR ZLhJmhuca. Ca. 


K6HYY 

WA\6HYU 


COLLINS, HAMMARLUND, MOSLEY, 
SWAN, SIDEBAND ENGINEERING. 
NATIONAL, GONSET 


2163A FULTON AVE, SACRAMENTO ., CAL 


iiriAII GROUND RADIAL 

IILVia SYSTEM KITS 

Take the work out of fabricating your 
antenna ground system 

Here are ground radial systems for getting improved perform¬ 
ance from long-wire, vertical and other '‘HAM" and "SWL" 
antennas which are operated against ground. These radial sys¬ 
tems will also improve the efficiency of ungrounded antennas 
such as doublets, zepps and directive arrays reducing the losses 
resulting from ground imperfections. Excellent as permanent or 
temporary ("Field Day") installations. Complete, ready to roll 
out radial systems in two sizes to satisfy most "HAM" and 
"SWL" requirements. Uses No. 14 gauge solid copper radial 
wires electrically and mechanically bonded to central hub. 
Drive pegs are provided for securing radial wire ends. Just 
locate center hub where you want it, roll out the radials and 
you're in business. Itadials can he easily buried to preserve 
the beauty of your front or back yard lawn. Full instructions 
in kit. Send for free antenna ground system fact sheet. 

1,000 FOOT KIT (10-60', 8-33'. 8-17' RADIALS) ... $24.95 

2,000 FOOT KIT (20-60', 16-33', 16-17' RADIALS) . $42.95 

Send only $5.00 (cash, ck.. M. O.) and pay balance COD plus 
express or postage charges on arrival or send full price for 
prepaid delivery. 




P. O. Box 5496 
Winston-Salem, N. C 


ARE YOU A DREAMER? 

HAVE YOU ALWAYS DREAMED OF MOVING UP TO A 

COLLINS S/LINE? 

OR A KWM-2? OR A 30L-1 LINEAR? 

IT WILL PAY YOU TO CONTACT US FIRST WHEN 
BUYING COLLINS EQUIPMENT! 

WE CAN SAVE YOU MONEY, MONEY, MONEY!! 
YES, YOU WILL BE SURPRISED AT OUR 

HIGH TRADE-IN ALLOWANCES!! 

JUST LIST THE GEAR YOU WANT TO TRADE-IN AND 
WHAT NEW GEAR YOU WANT AND MAIL IT TO US 

NOW! ! 

REMEMBER — 

YOUR MAIN INTEREST IS: 

"WHAT WILL MY BALANCE DIFFERENCE BE?" 

WITH OUR TRADE-IN ALLOWANCE HIGH— 

YOUR BALANCE DIFFERENCE WILL BE LOW I ! 

write now to Bill, K6LOS, at 

MISSION HAM SUPPLIES 

5472 Mission Blvd. Riverside, California 

Phone (area code 714) OV 3-0523 


SEMI-CONDUCTOR SALE! 

FACTORY TESTED! GUARANTEED! 

□ 3 2N255 PWR Transistors .$1 j- 

□ 4 30mc Transistors, 2N345, 2N346, etc. $1 runner awv 

□ 20 Top Hat Rects., to 750ma .$1 fcnuuit ant 

10 FOR 


□ 5 2NI55 Type PWR Transistors ....$1 

□ 10 Texas Transistors, pnp, T05 case . $ I 

□ Hoffman Solar Silicon Cell, '/ 2 xr ..$1 

□ 2-amp Silicon Control Rect. 2NI600 $1 

□ 15 Germanium Diodes, I N34,48, 60, 51 $1 

□ 5 Sun Batteries, to Wt”, Mte sens..$l 

□ 25-amp Transistor, 100’s pwr uses. ..$1 

□ One Watt Zener, choose 3 to 30V . . .$1 

□ 6 750-Mil 600V Top Hat Rect.$1 

□ 25 Silicon & Germanium Diodes ....$1 

□ 4 Raytheon ‘micro-mini’ Transtrs, npn $1 

□ 3 CBS 20W PWR Transtrs, stud, npn $1 

□ 3 CBS 20W PWR Transtrs, stud, pnp $1 

□ 10 PNP Transtrs, like 2NI07, CK722.$I 

□ 10 NPN Transtrs, like 2NI70, 2N35 $1 

□ Choose any 4: 2N35, 2NI07, 2NI70, 

2N43, 2N377, 2N388, 2N438, 2 N 439 .$1 

□ 2 40W Transistors, threaded case ...$l 

□ 10 Stud Rect., 2 to 6 amps . $1 

□ 10 RF Switching Transtrs, T05 case. $ I 

POLY PAKS S. Lynnfieid, Mass. 
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SPECIAL! 

50 WATT 
HIGH POWER 
TRANSISTOR 
NPN 

□ 2N424 

□ 2N I657$1.98 


FREE 

PARTS 
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1 ) SSB signal, voice input, correctly adjusted. 

2) SSB signal, voice input, slightly excessive 
speech gain, or insufficient amplifier loading. 

3) Pure CW carrier or perfect single tone input 

on SSB. May also occur on single tone SSB with 
excessive drive which results in amplifier "flat 
topping." Note absence of fine ripple. 4) SSB 
signal, single tone input, sideband suppression 
down approximately 40 db or CW signal with 
spurious radiation down approximately 40 db. 
5) Same as 4 except down approximately 20 db. 
In SSB, the poor suppression may be due to audio 
unbalance or improper RF phase shift. 6) Same as 
4 down approximately 10 db. 7) SSB signal, single 
tone input with carrier leakage. This pattern will 
have half the number of ripples due to poor side¬ 
band suppression. (See waveform 5.) 8) SSB 

signal, single tone input. Distortion in audio os¬ 
cillator or audio system, balanced modulator 
detuned, or insufficient RF in balanced modulator. 
9) SSB signal, single tone input. Very little side¬ 
band suppression. Caused by defective modulator 
tube; audio phase shift network; 90 degrees RF 
phase shift component; partially shorted modulation 
transformer; secondary of transformer that feeds 
audio phase shift network shorted to ground; 
crystal oscillating on two adjacent frequencies 
simultaneously or both heterodyne oscillators on 
together. 10) Normal double sideband, single tone 
input. SSB signal, single tone input with no side¬ 
band suppression. May be due to one modulator 
tube dead, modulation transformer open or shorted, 
defective bandpass filter. Normal SSB signal, two 
tone input, tones properly adjusted for equal am¬ 
plitude. 11) SSB with carrier, single tone input. 
Incorrect value of carrier or modulation. Excessively 
rounded tops would indicate too much carrier. 12) 
Plate modulated AM, or double sideband with 
carrier inserted, single tone input. Nearly 100% 
modulated. Excellent waveform. 13) Double side¬ 
band with carrier inserted (low level AM), single 
tone input. Too much carrier inserted. Note that 
the positive peaks flatten before a fine base line 
is obtained. Peak flattening may also be caused 
by insufficient antenna loading, insufficient inter¬ 
stage loading, an overdriven linear amplifier, poor 
dynamic power supply regulation, etc. 14) Double 


sideband with carrier inserted (low level AM), 
single tone input. Insufficient carrier insertion or 
excessive audio, resulting in high distortion (over- 
modulated) . Also called Double Sideband Reduced 
Carrier (DSRC). 15 (r 16) Low or high level 
AM with strong parasitics appearing on modulation 
peaks. Very fine, "Grassy" appearance on peaks 
would indicate parasitic in the UHF range. 17) 
SSB, two tone input, or double sideband, single 
tone input; carrier leakage in either causes uneven 
height of successive half cycles of modulation 
envelope. 18) Low or high level AM, single tone 
input. Severe distortion in modulator system or AF 
tone generator, RF feedback to audio system, or 
RF feedback to previous low level stage. 19) Non¬ 
linearity in modulated RF stage, single tone input, 
due to insufficient excitation of a plate modulated 
stage, overdrive to a grid modulated stage, or 
insufficient antenna loading of a grid modulated 
stage. 20) Plate modulated AM, single tone input. 
Overdriven modulator incapable of 100% modula¬ 
tion. May also result from deliberately "clipped" 
audio not properly filtered. 21 ) Plate modulated 
AM, single tone input. Modulator output more than 
ample. Modulation in excess of 100% in both 
directions. 22) Good linearity. Desired pattern. 23) 
Peaks slightly flattened. Caused by overdrive (grid 
current curvature), insufficient antenna loading, 
or regeneration. 24) Carrier leakage through work¬ 
ing modulator. 25) Carrier leakage through dis¬ 
abled modulator. 26) Grid bias curvature. Caused 
by excessive bias, or by operating some types of 
tubes with high plate voltage and high bias. May 
also be due to regeneration, or imperfect neu¬ 
tralization. 27) Spurious radiation about 20 db 
down or insufficient selectivity in RF circuits, al¬ 
lowing undesirable beat products to pass through. 
28) Parasitic oscillation. 29) Plate modulation, sin¬ 
gle or double sideband with carrier, or RF trapezoid. 
Good linearity. Desirable pattern. 30) Plate, grid 
or cathode modulation; double sideband or SSB 
with carrier. Modulation less than 100%. No 
distortion. 31) Nonlinear. With plate modulation, 
indicates lack of grid drive or insufficient grid bias. 
With grid modulation, SSB or DSB with carrier, 
or RF trapezoid through linear amplifier, indicates 
overdrive, insufficient antenna loading, grid cur- 
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rent curvature or regeneration. 32) Plate modula¬ 
tion in excess of 100% in downward direction. 
Both modulator and final show good modulation 
capability. 33) Plate modulation. Audio phase 
shift due to improper audio connection. Modulated 
approximately 80%. 34) Plate modulation. Over- 
modulation in downward direction, with insufficient 
modulator capability. 35) Plate modulation. In¬ 
adequate or mismatched modulator. 36) Non¬ 
linear. With plate modulation this indicates re¬ 
generation due to improper neutralization. In 
linear operaton this also indicates regeneration, or 
excessive grid bias. 37) Parasitics occurring on 
modulation peaks. 38) Screen grid or suppressor 
grid modulation, maximum modulation capability. 
39 ) Grid modulation with improper neutralization 
and reactive load. 40) Unmodulated carrier. Can 
be caused by: No signal at horizontal deflection 
plates. Tone test oscillator inoperative. Gain contra? 
turned off on transmitter or oscilloscope. Audio 
failure in transmitter. 41 ) Mark only. The relative 
narrowness of the elipse provides good indication 
of the channel separation capability in the terminal 
unit. 42) Space only. The relative narrowness of 
the elipse provides good indication of the channel 
separation capability in the terminal unit. 43 ) 
RTTY signal, proper shift, correctly tuned in. 44) 
Incorrect shift, space tuned in. 45) Incorrect shift, 
mark tuned in. 46) "Straddle" tuning of incorrect 
shift. 47) Good CW pattern, properly shaped key¬ 
ing, string of dots. Pattern can be approximately 
"locked" using automatic keyer or bug. 48) CW 
pattern showing effect of receiver AVC action or 
poor power supply regulation in the transmitter. 
49) CW pattern, mild key clicks. 50) CW pattern, 
severe key clicks. 


assembly of the kit consists of a wrap-around 
frame with a chassis plate monutecl vertically 
in the frame. This assembly is then secured 
to the formed aluminum panel. The chassis 
material is fairly light guage aluminum with 
a gold anodized finish. Despite the lightness 
of the material used, a very sturdy assembly 
results when it is all screwed together. As 
shown in the photograph, the substantial CRT 
bezel, attractive (and functional) CRT grid 
scale and the two-tone finish all combine to 
make a very attractive package. 

The instruction manual is very comprehen¬ 
sive, consisting of 60 pages, 8 l A"xll'\ with 
19 major assembly drawings and countless 
other drawings showing components, assembly 
details, equipment interconnection and typical 
scope patterns. The detailed, step-by-step 
assemble instructions were followed to the 

letter. No errors of anv kind were found in the 

* 

manual and no problems encountered in the 
construction. After construction, the scope 
was tested, following the instructions, and 
everything checked out perfectly'. Assembly 
time, from start through final test, was just 
under 12 hours. 

The design concepts and performance objec¬ 
tives for the HO-10 Monitor Scope were quite 




FREE Catalog 

^ OF THE WORLDS FINEST 

ELECTRONIC GOV'T 
SURPLUS BARGAINS 


HUNDREDS OF TOP OUALITY 
ITEMS—Receivers, Transmitters, 
Microphones, Inverters, Power Sup¬ 
plies. Meters, Phones, Antennas, In¬ 
dicators, Filters, Transformers, Am¬ 
plifiers, Headsets, Converters, Control 
Boxes, Dvnamotors. Test Equipment, 
Motors, Blowers, Cable. Keyers, 
Chokes, Handsets, Switches, etc., etc. 
Send for Free Catalog—Dept. 73. 


FAIR RADIO SALES 

2133 ELIDA RD. • Box 1105 • LIMA, OHIO 
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WANTED 

Transistors, diodes and tubes 
of all types. Write or phone. 

V & H RADIO 

2053 Venice, LA6, Calif. 


ARN6 100 
ARN7 100 


-1750KC 

-1750KC 


Four Band Superhet, 28YDC 
Power-28VDC & 115Y, 400cy 


GOOD 32.00 
GOOD 15.75 

ARN8 75me Adjustable, vv/7 Tubes, Relay. 28V GOOD 4.00 
X’ceivr 420 me w/Tubes, Dyna. Wobul EX 4.50 
FILTERAL-2, 150VAC at 10A NEW. 80 ea 2/1.50 


/ A P NI 


RT7 
SPRAGUE 


DT 


LEACH LATCHING RELAY. 26VDC. 26 Pole 
MT68 Shock Mount for one ARCS X'mittr 
RT58/ARCI2 225-350mc w/12 Tubes, 2C39 Final. 

C45 Control Box for ARC 12 & ARC1 - 

TNI7/APR4 74-320mc Tuning Unit w/Tubes 
OYI2/ARTI3 IN-28 V OUT-750 V at 350 ma, 

750ma 

MT1276 Mounting for R224/ARR3G Receiver . 
AM43B/FRC Dual Channel Amplifier, 60cy. 

WILCOX 90A2 1KC Keying Oscillator, 60ey ... 

WILCOX 63 AI Volume Limit. Amplifier, 60cy 
APXI w/20 Tubes and a Warehouse of Parts . 

TUNING UNIT for APX1 w/8 Tubes 
R4/ARR2 11 Tube Superhet. Converts to 220mc 
TS59/APNI Tests 400-40000 APN1 Range 
RT5/APS4 w/70 Tubes, Magnetron, Klystrons 
B0100 RUv Swbd w/10 BK27A Polar Relays 
MTI555/U Mounting for MN1394/ARC21 Keyer 
INSULATOR Standoff w/3" Lag Screw NEW 
TS239A General Purpose Scope, 115V 60ey 
RADIOPHONE TRANSFER PAN EL w/Patch Cords NEW 
TSI55C Sig Gen 2700-3400mc com pi w/Book 

TS488/U Echo Box w/Accessories & Case . NEW 

NK-5 Depth Sounder 6VDC less projector . -- JSX 

PCA2 Panadaptor 150-470KC i.f. 110V 60cy ... NEW 
R393/ARW6I w/Tubes. Relays. Xtal & Plugs NEW 

TSl2 Standing Wave Ind 9305-9445 110V 6«cy - EX 
I05SM Lavoie Freq Meter 375-725inc w/Mod GOOD 


EX 
NEW 
EX 
GOOD 
E\ 
400V at 
EX 
. NEW 
. GOOD 
. . GOOD 
GOOD 
. . GOOD 
.... EX 
EX 
. . GOOD 
. NEW 
.. GOOD 
. NEW 
Fkg 


1.50 
.65 
30.00 
2.75 

16.50 

5.00 

2.50 

12.75 

10.50 

15.50 
6.25 
1.00 

3.75 
20.00 
32.00 
48.00 

1.75 
of 12/1.50 

EX 58.00 


6.50 
NEW 75.00 
28.00 
40.00 
35.00 
16.50 
22.00 
40.00 


t a v cli Boy Saint Louts 

E. C. HAYDEN Mississippi 

Shipment: FOB Boy Saint Louis. Terms: Net, Cash. 


24vde Supply Transformer, 117/60/1 pH.; 31, 32, 35 & 

36.7 vac sec. & 6 amps new, thermador 

$8.50 delivered 

24 voc. 10 amps. Transformer, 115/60 1 pri- 

$7.25 delivered 

SCR~522 Modulation Transformer, new, 

$2.25 delivered 

T C S Modulation Transformer, 6,OO0z c.t. to 6,000z, 

$1.69 delivered 

12VDC Relay, 30 amp contacts, dpst leach #6104 

$3.95 delivered 

CABINET SPECIAL new* 19", premier #sdr-183l0, 
2144" w. 33*4" h. IS" deep, 31 J A " panel space, black 
wrinkle, steel, new boxed $15.95 f.o.b. los angeles 

We have all kinds of goodies in stock. 
What do you need? 



i vixmo 


MPANY 


SATISFACTION GUARANTEED 

1147 Venice 8lvd. # Los Angeles 15, Calif. 
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Figure 4 

Test connections for obtaining the classic 
trapezoid and bow tie patterns. Typical pat¬ 
terns for various transmitter conditions are 
shown in patterns 22 through 40. 


ambitious for a moderately priced kit. Heath 
is to be commended for the manner in which 
the production instrument achieves these ob¬ 
jectives. Three amateurs have participated in 
this test and we all have nothing but praise 
for the scope. Heath is also to be commended 
on the instruction manual which should enable 
even the inexperienced amateur to construct 
the scope and, more important, use it to the 
best advantage of all who use our bands. 

A full 19 pages of the manual are devoted 
to operation, interconnection of the instrument 
with station equipment and typical scope pat¬ 
terns. This is the most comprehensive collec¬ 
tion of diagnosed scope pattern drawings the 
writers have found in any single reference. 
These drawings are of such obvious value 
and general interest that our immediate reac¬ 
tion was to call the Editor to see if he would 
agree to devoting the space for their reproduc¬ 
tion as a part of a review article. Wayne’s 
reaction was enthusiastic. The next step was 
to obtain Heath’s permission for reproduction 
and here they are. Figures 2 through 5 show 
typical installations of the monitor scope. The 
captions indicate the type of displays that 
will be obtained. The actual waveforms depict 
operating conditions ranging from wonderful 
to horrible and, where appropriate, suggested 
corrective action is indicated. . . ..W4WKM 

SPECIFICATIONS 

VERTICAL AMPLIFIER —Frequency Response: H- 3 
db from 10 cps to 500 kc. Sensitivity: 500 mv per 
inch deflection. Input Resistance: 50 Kq. 
HORIZONTAL AMPLIFIER— Frequency Response: 
Hr;3 db from 3 cps to 30 kc. Sensitivity: 800 mv 
per inch deflection. Input Resistance: 1 megohm. 
SWEEP GENERATOR— Recurrent Type: Linear saw¬ 
tooth produced by internal sweep generator. Fre¬ 
quency: 15 to 200 cps (variable). 

TONE OSCILLATORS —Frequencies: Approximately 
1000 cps and 1700 cps. Output Voltage: 15 mv 
(nominal). 



Test connections for obtaining RTTY cross 
patterns. This connection is useful in evalu¬ 
ating both converter performance and re¬ 
ceived signal characteristics. Typical displays 
are shown in patterns 41 through 46. 

GENERAL —Frequency Coverage: 160 through 6 meters 
(50-75 Q coaxial input). Power Limits (At rear 
coaxial connector) : 5 watts to 1 kilowatt output. 
Tube And Diode Complement: 1—3RP1 CRT, 
medium persistence, green trace. 1—6BN8 Clamper, 
low level RF detector. 1—60 0 Sweep generator, 
horizontal amplier. 1—6J11 Twin phase shift tone 
generator. 1—12AU7 Vertical amplifier. 1—1V2 
High voltage rectifier. 4—Silicon diodes, B-f- recti¬ 
fiers. Front Panel Controls: FUNCTION Selector. 
SWEEP FREQ. TONE GEN. IIOR. GAIN. 
IIOR. POS. VERT. POS. VERT. GAIN. FOCUS. 
INTENSITY/OFF. Rear Control: XMTR AT- 
TEN. Attenuates 0 to 24 db at approximately 6 db 
per step. Power Supply: Transformer operated, 
fused at l /i ampere. Power Requirements: 105-125 
VAC, 50/60 cps, 35 watts. Dimensions: 5*4" high 
7Y%" wide x 11" deep (including knobs). Net 
Weight: 854 lbs. Shipping Weight: 10 lbs. 


(W2NSD from page 75) 

To sum it up. I cannot see that the ARRL 
has proved that there are any advantages to 
their proposed incentive licensing plan, nor 
have I yet seen any indication that they are 
speaking for their members in this move. 

Club News Bulletin 

Now that we have bulletin printing facilities 
at the 73 Hq we can renew the publication of 
the Club News Bulletin which was so popular. 

This bulletin comes out monthly and is de¬ 
signed to be of help to the editors of club 
bulletins and to provide news of interest to 
club officers. The editor, Marvin Lipton VE3- 
DQX, scans all of the club bulletins each 
month and exerpts the news of interest for 
other editors to use. He also passes along lots 
of information of great value to club officers 
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who are anxious to keep their clubs in top 
shape. 

The subscription to the Club News is only 
one dollar per year. Send your dollar to 
VE3DQX, 311 Rosemary Road, Toronto 10, 
Ontario, Canada and be sure to put Marvin 
on the mailing list for your clubs bulletin. 

If your club officers might have missed this 
announcement we would appreciate it if you 
would read this at vour next club meeting 
and get the club to allocate the dollar. 

NEW VHF MAGAZINE 

$2.00 a year! 

One of the big problems with VHF news 
is that it is usually old before you can get it. 
The publishing schedules of all ham magazines 
prohibit anything current ever being rushed 
into print. About the fastest news you can 
manage under normal publishing conditions 
is 30 days, with 45 to 60 days being the rule. 
This is one of the big reasons why we have 
never considered running a VHF column in 73. 

The obvious solution to the problem is to 
publish an offset magazine which only takes 
a day or two to be printed and mailed. This is 
what DX Magazine is doing and they are 
doing it well. In the DX field you know about 
DXpeditions and new stations while they are 
still on the air instead of after it is too late 
to do anything about it. 

In order to cope with this difficult problem 
we have wangled our naive bank into enough 
of a loan to buy a small offset press. WeVe 
also installed one of those six foot copy cameras 
for making our own negatives, a dark room 
for processing them and all of the gr aphic 
arts facilities necessary to prepare material for 
printing as fast as possible. Never has a VHF 
magazine had such facilities for quick publica¬ 
tions. 

The Post Office is a stumbling block. If we 
send the magazine out by the usual second 
or third class mail it will be a week or so old 
before you receive it. We'll try using first class 
mail. The first one thousand subscribers to 
VHF (original name, wot?) will get first class 
mail delivery of the VHF magazine at no 
extra charge. If we find that we actually can 
break even doing this we will continue it, 
otherwise we will have to use third class mail 
for later subscribers and increase the subscrip¬ 
tion rate just a bit for those who are anxious 

for immediate deliverv. 

» 

We have been very fortunate in getting a 
highly experienced editor for VHF magazine: 

(next page, of course) 



All with built-in 115 V, 50-1200 cy 
power supply. 

Attenuator calibrated 110-30 db be¬ 
low 1 V (3-30,000 uv) has accuracy 
of t 2 db; uses thecallbrated height 
of the scope display to measure any¬ 
thing from AF to UHF. 

Measures peak RF POWER to 4 KV, 
with accuracy of ± 0.35%, 

Built - In RF Signal Generator puts 
out 150-240 me RF In variable rate 
and variable duration pulses. 
Synchroscope linearly amplifies and 
displays pulses 2 to500 u-sec.'wlde 



with variable delay up to 20 u-see. 
to start sweep before pulse arrives . 

BRAND NEW, with ALL TUBES asd 
a SCHEMATIC. . 

Shpg wt 50 lbs. ^ 

Cat. 306ITS 182. 


RG86U Twin line coax 2 #14 in heavy polyethelene 
insulation *4 * $4" oval. Use it underground for 

AC * DC - RF or what have you. 50'-Cofl _ $2.95 

R24/ARC5 1500 to 3000 KC Receiver New . 24.95 

BC946 550 to 1500 KC Receiver Xew ... 24.95 

R28/ARC5 100 to 156 MC Receiver Used . 19.95 

BC 458 4 to 5.3 MC Transmitter Used 2.95, New 4.95 


RTTY #255A Polar Relay . 

TS 127 Freq. Meter 300 to 600 MC 


2.95 

17.50 


Tubes - 813 - $8.95; 4 x 150A - $8.95; 6161 - $12.95; 
83 2A - $3.95; 4-125 A * $12.50; 304TH - $27.50; 
3C45 - $1.95; 307A * $1.00; 371B - $2.50. 


/Imou* Soled, 


CHICAGO, INC. 


CAIumet 5-4750 

2534 South Michigan Avenue • Chicago 16, Illinois 


GUARANTEED 



RECONDITIONED 
HAM GEAR 


Phone: (4 15} 
Dl 2-5757 


WRITE NOW 
FDR MONTHLY 
FLYER. 


ELECTRONICS 

999 HOWARD AVE-BURLENGAME, CAL. 


VHF! 


ALL NUVISTOR 6 METER CONVERTER —{2-6DS4) Cast-ode 
RF Amp (2-6CW4) Osc. and Mixer. 1F-BC to 10MC. A Vari¬ 
able Voltage, Variable (lain I nk. 18DB at 50V. 4 30DB at 
100 V. —1 M V 6.50PP 

6 & 2 METER STANDARD CONVERTERS. 6BQ/BZ7 Cas- 
code KF Amp and 0X8 Ose. Trip!er-M Ixer. Both units use same 

tubes and Xial. C45MC) 6 Meter IF-5MC. 2 Meter IF-. 

loM<\ Low Noise with good Gain. 6.50 Each — 2 for $12.00 
2 METER NUVISTOR CONVERTER —One of the most sensi¬ 
tive, small units available. 1-6CTV4 RF Amp & 6X8 Ose. 
Tripler-Mlxer. KF Amp has controlled variable regeneration 
from » to 4 40DB. — %MV. 8N-5DB IF's— 10MC & 50M(\ 


METER NUVISTOR PRE-AMP. {1-6CW4} 


6.50PP 

SX-4DB. A 


variable voltage, variable gain unit to 30J4B. O to 20V. Thou¬ 


sands in use. Ideal for Gonscl, Etc. Only x 2U Fits 

anywhere . 3.00 PP 

6 METER CASCOOE PRE-AMP. <2-6C\V4t A Non-Notralized. 
Double Tuned. Broad-Band unit with characteristics similar to 
above. Widely used on HQ-HO's and Communicators. Only 
014 * x 3.50 

LITTLE” GEM 6 METER TRANSMITTER & EXCITER 

UNIT. U-6AF8) A Really practical little unit for fixed or 
mobile use. I’sea BMC xtals and will deliver 2 % watts at 50MC 
at 180 V, Fully tuneable with variable capacitors. Antenna 
coupler. Plenty of drive for arty final. 6.50PP 

5 WATT AUDIO BOARD for above. (12AX7-6AQ51 Input for 
Xtal or Carbon Mike, 4.50PP 

Any of the above units mounted In aluminum holder with all 
connectors add. , 2.50 

All units completely wired ami tested on 2 V*" x 4" circuit 
hoards, less tubes and xtals. 

GEM ELECTRONICS 

PRINTED CIRCUIT CONVERTERS A TRANSMITTERS 
P.0. BOX 203 TREM0NT CITY, OHIO 

PHONE - TERRA HAUTE 282, URBANA, OHIO EXCHANGE 
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Jim Kyle K5JKX, who is both an avid VHF'er 
and a marvelous writer. Jim is looking for vol¬ 
unteers to help him with this project. He'd like 
to have fellows who are active in different 
areas keep him up to date on activities, open¬ 
ings, new developments, and anything else 
that will be of interest to the VHF’er. 

Send $2.00 to VHF Magazine, Peterbor¬ 
ough, New Hampshire. Include name, call, 
and address. 

Certificates 

Now that we have complete printing facili¬ 
ties here at 73 for making things like subscrip¬ 
tion blanks, etc., we find we are all set up to 
turn out certificates. If your club has a certifi¬ 
cate in mind and you have any problem get¬ 
ting it made up by a local printer we can do a 
nice job for you at a very reasonable price. 
Just send in a sketch of the layout you want, 
typewritten copy of the wording, good inked 
drawings for any artwork, and we will be able 
to take it from there. Our art department can 
make up the finished layout, make the nega¬ 
tive of it, and from that we will make up a 
printing plate and print your certificates. The 
price for this is $25 for 500, $20 for 250, and 
$15 for 100. 

Manufacturers Please Note 

By way of doing something special in our 
October issue we will run a special section 
devoted to covering, as completely as possible, 
the equipment in current manufacture this 
fall. I would appreciate getting as complete 
specifications as possible, including a good 
glossy photograph, at an early date. We will be 
devoting special sections to transmitters, re¬ 
ceivers, transceivers, linears, and VHF equip¬ 
ment. 

And Readers 

The October issue, celebrating the start of 
our fourth year of publishing, will be our first 
with a four color cover. One of the major dif¬ 
ficulties in running a full color cover is in 
getting photographs that are worthy of the 
enormous printing expense involved. If you 
have any ham radio pictures in full color which 
are technically excellent why not submit them 
for possible cover use. We'll pay well for 
them. 

License Fees 

An awful lot of fellows are probably hoping 
to open 73 this month and find me blasting 
the FCC for being so rotten as to set up license 
fees for ham radio. Unfortunately, as I have 
written before, the fee seems entirely reason¬ 


able to me. 

Though I am not completely immune to the 
something-for-nothing virus, I have a better 
than average ability to fight off its ravages. 
Things just don't seem worth much unless I 
have to work for them. 

While I realize that my skills as a ham are 
of value to the country, I cannot accept that 
they should pay for them unless they set up a 
system to evaluate the extent of my skills and 
pay me what I am worth . . . and everyone 
else what they are worth. This is obviously im¬ 
possible, so why not strike that flimsy ration¬ 
alization for getting our ham license for free. 
And how about all the public service I ac¬ 
complish with my license, like the time a group 
of people were trapped on top of Mount 
Washington and the only communication was 
through my Gonset Communicator. Same argu¬ 
ment ... I was happy to do it and enjoyed it, 
and that is the basic reason for a hobby, isn't 
it? Why should I get paid for having fun? 

We have, it seems to me, been getting some¬ 
thing for nothing for a long time now and I'm 
greatly encouraged to see it stop. The FCC 
gives me quite a lot: a license exam, all the 
paperwork necessary to issue me a license, 
allocated frequencies (and you wouldn't even 
believe all of the work that goes into this), 
monitoring to clear up some of the incon¬ 
siderateness of other amateurs, plus an interest 
in changing the rules to keep up with progress. 
I'm getting a very good deal. 

If I, personally, am getting all this benefit, 
is it fair that I shouldn't pay for it? Why should 
public tax money be taken for my personal 
benefit? I know how I feel about the govern¬ 
ment draining off my dollars with taxes at 
every turn in order to support things like for¬ 
eign aid (give them the money, but don't let 
us go over and visit and spend money for 
something in return, thereby developing their 
economy instead of riddling it with graft 
brought on by our handouts), social security 
(take 46c dollars from me now and give me 
10c dollarettes when I am 65), federal price 
supports (1 have to pay more for things), etc. 

Perhaps when fellows have to pay a bit for 
their licenses they will take a little more in¬ 
terest in their hobby. One of the greatest 
things that could ever happen to amateur 
radio would be for a few hundred fellows to 
care enough about it to improve it. 

The fee, by the way, is only $4 for a five 
year license for new and renewals. Modifica¬ 
tions are $2. 

Silver Lining 

As if the GB'ers didn't have enough prob- 
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OUT OF THIS WORLD - FROM SPACE 


TEST EQUIPMENT SPECIALS 


Freq. Mtrs. 


TS-174 . . 
TS-175A 
BC-221 
FXR W410A 


Sig. Sens. RF & AF. 


Berkeley 5500c, lOOkc counter & Timer, 
Lab Tested — Perfect .. 


$150.00 

$135.00 

$70.00 

$ 100.00 


5kc to 50mc TS-588A/U 

4mc to 408mc AN/URM-26 

400mc to lkmc TS-418/U 

900mc to 2100mc TS-419/U 

5cps to 600kc, Hewlett-Packard 200CD 

20cps to 200kc, TS-382D/U 

65mc to SOOmc Gen. Radio. 1208B 


Meters 

Hewlett Packard 400C 

Ballantine 300 VTVM 

Simpson 260 VOM . 

Simpson 303 VTVM . 

TS-375A/U VTVM 

Hewlett-Packard 400H 
Esterline-Angus, AW, Recorder, 0-10VDC 


All Equipment Completely Tested 
and Guaranteed. 


$390.00 

$300.00 

$325.00 

$475.00 

$125.00 

$295.00 

$140.00 


$125.00 

$99.00 

$25.00 

$55.00 

$65.00 

$215.00 

$165.00 


$415.00 


Scopes 

Tektronix 511A 
Dumont 304AR 
Dumont 256D 
Type M CA M and 

CA .. 

K 


.. $ 200.00 

. $195.00 

.$99.50 

plug in heads for tek scopes: 

.. $140.00 

. $75.00 


Plug in heads for Hewlett-Packard 524 Series counters: 


526B 

525A 

526C 


$110.00 

$130.00 

$125.00 


NEW SURPLUS TUBES GUARANTEED 


2C39A 

3CX100A5 

6161 . 

4-65A . . 
8005 

807W/5933 

5881 

4-125A . 
2K25 


$7.50 

$10.00 

$35.00 

$7.50 

$14.00 

$ 2.00 

$1.50 

$ 20.00 

$5.00 


250TH 

4X250F 

807 

6360 

7580 . 

6AN5 

723A/B 

2E22 

4X150D 


$18.50 

$25.00 

$ 1.00 

$3.50 

$34.80 

$1.25 

$3.00 

$2.90 

$9.50 


811A 
GL6442 
5894 . 
416B . 
6146 

7212 


$3.25 
. $20.00 
. $17.50 

$12.95 
$2.25 ea: 
2/S4.00 
$4.95 


$7.50 

$5.95 


Tube Checker: 

Hickock 534B .$275.00 

General Radio Variacs, 

Model 200B . $7.1 

100 ft. RG-4A/U W/PL-259 EA end . $5.« 

—MONEY BACK GUARANTEE ON 

ANYTHING WE SELL- 
ALL SHIPMENTS FOB BRONX, N. Y. 

SPACE ELECTRONICS CO. 

218 West Tremont Ave., Bronx 53, N. Y. 

TRemont 8-5222 


y I 


lems with the proposed amendments to their 
regulations which promise to practically put 
the ham-type CB operation out of business, 
now they have a little extra worry: a license 
fee of $8.00! What the revised regulations 
don’t do it is probable that that fee will. It is 
entirely possible that we may see the eleven 
meter band eventually in use as was originally 
proposed by the FCC. 

The CB magazines have reacted interest¬ 
ingly to this challenge. CB Horizons seems to 
be out to make the FCC back down by fight¬ 
ing the proposed changes in every way pos¬ 
sible. I suspect that they realize that a great 
percentage of their readership is made up of 
ham-type CB’ers and that the existence of the 
magazine depends upon saving this type of 
operation. S-9, which seems to have met with 

considerablv less success than CBH from what 

0 

I can see, may have given up the ghost al¬ 
ready for I’ve heard reports that they are plan¬ 
ning consolidation with CQ, which would 
probably be for the purpose of making good 
the few subscriptions that had been sold. No 
doubt this would mean that S-9 would follow 
VHF Amateur into the oblivion of the back 
pages of CQ, getting smaller and smaller each 
month. Good riddance S-9. 


"I Already Subscribe to so many Maga¬ 
zines I Can't Read 'em All" 

This is the story I hear at conventions over 
and over again. Somehow this plea falls on 
deaf ears, not because I am so intensely in¬ 
volved with the magazine that I can’t appreci¬ 
ate other peoples problems, but because I 
know what a lie that is. Or perhaps I should 
be kind and use the word “rationalization,” 
which is a more polite way of saying lie be¬ 
cause it is a lie that you really believe. 

Virginia and I got to talking about this the 
other day as we were driving up to the printer 
in Hanover (N.H.) to give the final OK’s for 
the June issue. Virginia made a list of the 
magazines that I read and counted 94 maga¬ 
zines that I subscribe to and read each month. 
This is in addition to about 100 club bulletins, 
three or four books. The Wall Street Journal 
(I just skim that), and an unbelievable num¬ 
ber of ad catalogs which come in each month. 
On top of that I put in about twelve hours 
a day on the magazine, I help cook (I 
like to cook) the meals, and even help wash 
the dishes now and then. I watch a few 
favorite TV shows (three or four a week in 

<Turn page) 
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SURPLUS 

Tubes Special- Month of July only-New Surplus 

829B ..$5.00 811A ..$3.75 3B28 ..$2.75 
4X150A $7.00 832A ..$3.50 4E27 ..$6.00 
4-65A..$4.60 2E25A .$1.25 

quantities limited 

SEND FOR OUR NEW CATALOG OF SURPLUS 
& NEW PARTS & HAM EQUIPMENT 


JEFF-TRONICS 

4791 Memphis Ave. Dept. B7 Cleveland 9, Ohio 


Reyco Multiband Antenna Coils 

Traps for dipales . . . high strength . . . moisture 
proof guaranteed to handle a full KW. 

Model KW-40 coils will, with a 108 foot antenna, 
provide operation on 10-15-20-40-80. $12.50 set. 

For information on other models write: 

FRED L. REYNOLDS W2VS, 492 Ravenswood Ave., 
Rochester 19, New York 


BC-400 For 6 Meters size 2' w. x 4' h. x 1 Yd deep. 
Weight 300 Lbs. with schematics. Not converted. 

$75.00 

BC-797A For 2 Meters. Approx, size & weight as 
above. 807’s in Mod. P.A. 829 B. No Schematic. 


$75.00 

TBS-50 Deluxe with remote control. $50.00 

SCR 522 not converted. $22.50 

CRV-52ACB 400 MC. Xmtr. $15.00 

CRV-59AAE TV. camera $100.00 


RG8A/U Polyfoam 52r new Coax 12c foot 
PL-259 Fittings installed $1.00 each, 2-for $1.50 

fyaisik'iatlien. Radio & *1*0 Setutice 

Home of Amateur Radio Station W 1 R Y L 

29 Alden Street, Greenfield* Massachusetts 
Telephone PR 3-5063 


(W2NSD continued) 

addition to Bullwinkle daily), devote some 
time to marvelling over the kid (named her 
Tully; after my Grandfather; family name), 
and greet an almost constant stream of sales¬ 
men interspersed with visiting hams. 

If I can get all that reading done on my 
schedule I don't see why fellows begin to 
panic when they have three magazine sub¬ 
scriptions. There is always a pile of magazines 
that I have to wade through to get to bed 
. . . and Virginia has a pile on her side. 

Of course I have to admit that a good num¬ 
ber of these magazines are in the radio field: 
QST, VHFH, WRA, Electronics World, Pop- 
tronics, DX, Electronics Illustrated, Science & 
Mechanics, Short Wave, RSGB Bulletin, Broad¬ 
casting, Electronics Design News, Instrument 
& Apparatus News, Product Design, Japan 
Electrical Industry, Electronic News, CQ, S9, 


CBH, Radio Constructor, Autocall, Monitor 
and probably more that escape me at the 
moment. I have to keep up with the printing 
field too: Printers Ink, Graphic Arts, Printing 
News Weekly, In-Plant Offiset, and Printing 
Production. 

Newsweek does well for me in the general 
news department, saving me from much read¬ 
ing of the daily papers. Life gets a cursory 
reading, as does the Post. In the car field I 
read Sports Car, Pit Talk, Porsche Panorama, 
Christophorus, Road & Track, International 
Autoist, Car & Driver, Motor Sports and bulle¬ 
tins from the various clubs I have joined. 

Humor: Mad, Help, New Yorker, Monocle. 
Then there are miscellaneous magazines such 
as Skin Diver, Readers' Digest, Analog, Family 
Handyman, All Pets, Aquarium, Holiday, For¬ 
tune, National Review (weekly), National Re¬ 
view Bulletin (weekly). National Geographic, 
U.S. Camera, Modern Photography, Industrial 
Photography, Scientific American, Mensa Cor¬ 
respondent, Popular Mechanics, Changing 
Times, Consumer Reports, and the Village 
Voice (weekly). 

Yes, I read them all . . . weekly or monthly. 
Now, about all those magazines which don't 
leave you time to read 73.? 

Progress Report 

One of the most often asked questions is, 
“How do you like it up in New Hampshire?” 
My answer is, “I wouldn't move back to New 
York for anything.” 

This 37 room old house that we are using 
for living and offices is ideal from almost 
every standpoint. It is beautiful and impresses 
visitors, which is nice. Though we are gradual¬ 
ly filling it up, we haven't yet exhausted the 
accomodations. If I keep buying surplus gear 
we will run out of barn space one of these 
days. 

The one drawback to the house is its loca¬ 
tion right on Route 101. This furnishes us with 
a miserable noise level on the VHF bands 
much of the time. We looked around for 
something similar to this house, but with a 
better location. We found a nice one up on 
top of a hill not far away . . . several hundred 
feet higher than we are now. This really looked 
good from a VHF viewpoint and we even 
began to consider the possibility of putting in 
a regular broadcast FM station up there too. 
But the house, as large as it was, didn't have 
a barn and this meant that we would have to 
build storage facilities and probably even some 
extra office space. It was wonderfully isolated, 
being more than a half mile from the nearest 
house. 
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There was a little additional problem . . . 
we still didn’t have any money* Fortunately 
the bank was willing to overlook this and they 
worked out an interesting arrangement which 
provided us with the house 100% financed! 

Every time I went up and looked over the 
new place I got a little more discouraged about 
all of the building that we would have to do. 
Finally I decided that, even with a half dozen 
eager beaver hams to help us this summer, we 
wouldn’t be able to get all the extra space 
built that we needed by fall. I dropped a hint 
to our Porsche-pushing real estate broker that 
I might be induced to sell and a few days 
later the place had new owners and we had 
a nice little bundle to help out the magazine. 

Virginia began to get all excited, thinking 
of trips for 2M around the world, until she 
realized that what looked like a fortune was 
in fact about equal to about one week’s ex¬ 
penses of the magazine. Instead of being nip 
and tuck, usually on the nip side, we were 
suddenly a week ahead. Big deal. 

I'm Not Complaining 

There is nothing like living in the country 
to give a girl a chance to make up for an 
underprivileged (animalwise) city childhood. 
While I have been pursuing bigger and better 
two meter antennas (making up for my under- 
priviledged city childhood) Virginia has been 
quietly adding to the animal population around 
here. New Hampshire puts out the devil’s own 
invention: the Weekly Market Bulletin. From 
this miserable little sheet we have so far 
picked up two goats ("aren’t they cute”), two 
geese ("aren’t they cute”), four ducks ("aren’t 
they cute”), and two Dutch Rabbits ("aren’t 
they cute”). 

That isn’t all. One of the 95 magazines we 
subscribe to a month happens to be All Pets. 
From the ads in this insidious source come all 
sorts of Express packages. There were the 
tropical fish, complete with tanks, heaters, fil¬ 
ters, and all that. You should see how easy 
it is for salt water tropicals to drop dead . . . 
unbelievable. Then came some white mice 
("aren’t they cute”), which were ordered as 
food for the Indigo snake (no mention of cute¬ 
ness). I must admit that the snake is intriguing 
. . . and reasonably friendly . . . for a six footer. 
An article on what marvelous pets skunks make 
put us on the waiting list for one of those as 
soon as it is weaned. Another article on Bur¬ 
mese cats got one of those on the way. 

Perhaps Vd better sav something so things 
don’t get out of hand. 

. . . Wayne 


POWER SUPPLY 


Ready to use. plugs into 115 
volt AC 60 cycle. Delivers 450 
volts DC 350 ma plus 6.8 volts 
at 814 amps. You can rewire 
to condenser Input and obtain 
600 volts DC instead of 450. 
Thermal overload protector, AC 
cord, squirrel cage blower. 
Used, good shape, less tubes. 
Mltry surplus. 

order #TRC $15.00 



VOLTAGE STABILIZER 





Gives you a nice stable output of 
115 volts from varying line in¬ 
put. Good for up to 350 watts. 
Suffering with teletype malfunc¬ 
tion due to low* voltage??? lousy 
TV reception????. This may be 
the cure. Surplus, used, good 
condition. 

#VS $12.50 


WIRED MEMORY PLANE 

$ 8 / 000.00 


Wired Memory plane, 
8,000 cores. Original cost 
in the vicinity of $8,000 
per plane. You buy ’em 
for $15.00 at Meshna's. 
Used, good condition. 
10,381 wired cores 

#IBM-8 $15.00 
#IMB-IG $35.00 




5KV 5 MA DC SUPPLY 


Operates from regular 115 volt 60 cycle 
AC. Output of 5KV at 5 ma DC, ripple 
.8% Unused. 

#5KV $25.00 


TRANSFORMER BONANZA 

Removed from unused Mltry Kqpmt, iifee new. Regular 
115 volt 60 cycle input. 

±t\ 866 transformer, output of 2.6 volts at 10 amps $3.00 
±£2 Plate xfmr 2540 VCT at 400 ma. - . . 12.50 

Swinging choke 4/12 henry at .40/ .10 amp 4.00 

Modulation xfmr 80 watts, 18,000 ohm CT to 

165 ohm .. •* ...* • 400 

iff* Filament xfmr, used com!, output 12 volts Cl 

~ 40 amp ... 4 00 

FANTASTIC CAPACITOR 
BARGAINS 

Your choice of any one $1.50 

*1 : 55,000 mfd at 6 volts #2: 22,000 rnfd at 6 voUs 

■**3: 8,000 mfd at 55 volts 

Tf* 

STEPPING SWITCHES 


Used, good. 24 volt coil. 10 position, 

8 bank ... $ 7.00 

24 volt DC coil. 9 bank 26 steps $10.00 


JOHN MESHNA, Jr. 

Surplus Electronic Material 

19 ALLERT0N ST. LY 5-2275 LYNN, MASS. 

Catalog #63 just off the press. 10c handling 
would be appreciated. 

All material FOB Lynn, Mass. 
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JULY CLOSE-OUT SPECIALS 

Quantities very limited. Many back to 1947 prices. 

T20/ARC-5, plate modulated command transmitter, 4 to 5.3 
MC. BRAND NEW, overseas packed. {12 LBS) $5.75 

8C-455, 6 to 9 MC command rec. Ex. used, (10 LBS) $12.00 

T-322/VRC-2, 30 to 40 MC wide band FM, 25w transmitter. 
With all tubes, 24v dynamotor, schematic. See 73 book for 
6 meter FM conversion. Ex used (50 LBS)* $17.50 

BC-733, 108-110 MC ILS receiver, less all tubes, crystals 
& dynamotor. Convert to “SPUTNIK” receiver, or strip for 
parts. (12 LBS) $2.95 

MN-26Y, BENDIX MDF rec. 3 band, 150-325, 325-695, & 
3.4-7 MC. BRAND NEW, with all tubes, 24v DC dyn. (40 
LBS) $12.95* 

MN-26L8, BENDIX MFD rec. 3 band, 200-410, 550-1200 & 
2900-12,000 KC. Ex used, checked out, with all tubes, 
24 v DC dyn. (40 LBS) $12.95* 

TG-10, code keyer, with 25w audio amplifier. Use for code 
classes. Ex used, with all tubes, operable. (50 LBS) $15.00* 

*Too large & heavy for parcel post. Will be shipped REA 
or GREYHOUND parcel service. Please Specify. 

Save your loot. PH be at Quad City, Molene, ill. June 30: 
Breakfast Club, Palmyra, III. July 21: Wabash Valley VHP, 
at Turkey Run State Park, July 28. 

Send for free goodie sheet 

BC Electronics 

2333 S. Michigan Ave., Chicago 16, Ill. 
CAlumet 5-2235 


Correction 

Lazy Man's Coil Evaluator, June 1963 

In Fig. 6 on P. 22 of June 73 the two resistors 
marked 100 should be marked TOOK. 


(Transformer from page 37) 
preserved the original appearance of the rig. 
The 5U4GB rectifiers were removed and 
added to the junk box, and 6DE4 half wave 
TV damper rectifiers were plugged in. 

The bridge rectifier could be 100 per cent 
silicon diodes, but the 6DE4’s have the ad¬ 
vantage, again, of preserving the (almost) 
original appearance, and secondly are slow- 
warm-up types which allow the rest of the 
tubes to come to operating temperature before 
the low B and final screen voltages are applied. 
The high B voltage will come up immediately 
to about 400 volts, and, as the 6DE4\s warm 
up, to 800 volts (no load). Sarkes-Tarzain 
F-6 diodes were used to complete the bridge, 
with .0015 mid ceramic disc capacitors across 
each one to divide up the inverse peak and ae 
transient voltages. Fig. 1 shows the original 
circuit, and Fig. 2 the modification. Note also 
that the 5 henry high voltage filter choke has 
been eliminated. This choke shorted causing 
the failure of the power transformer. A little 
pencil pushing showed that the ripple per¬ 
centage without it was 4%. This was reduced 
below 1 % (full load value) and the dynamic 
regulation improved by the addition of two 
100 mfd 450 volt filter capacitors in series as 


Why Subscribe? 

The very foundation of a magazine is its subscribers. When you subscribe to a magazine 
you are giving a vote of confidence and telling them that you like their publication. We like 
to be told. Then too, when you buy from the newsstand you not only have to pay more for 
each issue (40c a copy vs from 29 down to 25c per cppy), but we actually lose about 5c on 
each copy you buy, which has to be made up by the advertisers. 73 is on the newsstands 
in order to get more circulation and have more hams discover it and we pay dearly for this 
service. You help us tremendously when you subscribe . . . and you save yourself money. 


Nome .......... Coll .. . 

Address ........... 

City ....,... Zone . .State ... 

□ $3.50 One Yeor □ $6.50 Two Years □ $9.00 Three Years 

□ $40 Life (yours or ours) 

50c each enclosed for the following bock issues .. ...... 

(Jon. # 61 out of print) Class license .. . . 

□ $1.00 enclosed for one yeor membership in Institute of Amateur Radio. 

Send to: 73, Peterborough, N. H. 
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REMOVED- 

2 5U4G8 



All components between dotted lines were 
removed. Showing the modified supply. D1 
thru D6 ore 750 ma 600 piv C1-C6 ore 
.00)5 mfd lOOOv disc, C7 and C8 are 100 
mfd 450v (Sprague TVA-1718). T1 is 
Merit P-2884 or equal, T2 Merit P-3046 or 
equal. 


ADOE0- 

6DE4 



shown in Fig. 2. These capacitors were 
mounted in the space formerly occupied by 
die choke. 

The center tap of the 12.6 volt winding was 
grounded, the 6.3 volt filaments of the trans¬ 
mitter were supplied from one end, and the 
other end supplied the 6.3 volts for the 
6DE4’s. The hardest part of the modification 
was moving all the filament leads from pin 5 
of one of the rectifier sockets, formerly used 
as a tie point, and now the plate of the 
6DE4, to pin 6 of the same socket. The photos 
tell the rest of the story. . . . W5PPE 


I'd like 

to see . . . 

answer 

Dear Wayne, 

In reference to W2WLR's note (May page 55), the 
following are some of the coaxial cables that are available 
with silver plating of the inner conductor: RG’s 5A, 9, 
55, 87A, 94, 115, 141, 142, 143, 144, 159, 165, 166, 209, 
210, 214, 223, 225, 226, 227 . . ,/U. All have 50 ohms. 
RG5A/IJ and RG9/U are probably best suited for use 
by the ham fraternity, and I have seen them on the sur¬ 
plus market at relatively low cost. 

Jim Fisk WA6BSO 


$14.95 



FREQUENCY-METER BARGAINS 

Navy LM, .125*20 me w/matehino book, xtl, CJ57 50 
schematic, instruct., 100% grtd '*** . 

AC Pwr for LM: Modify new EAO, w/LM plug, silicon 
diodes, instructions we furnish $ 0*95 

TS-173 w/AC pwr sply, 90-450 me, .005% . $150.00 

TS-174, 20-280 me, .01% $150.00 

Gen. Radio No. 620A, 10-3000 me, .01% ........ $199.50 

TS-186, 0.1-10 KMC, .01%, xtl ealib $295.00 

Also C-Band & X-Band Cavity Freq. Meters. State needs. 

ARC-3 TECH MANUAL! 

Handbook mainten., oper., theory, sehem. <£1(1 OH 
dwgs, ete. Postpaid .................... - -p « v/.v/v/ 

2-METER RECEIVER & 2/6/TO METER XMTR 

SCR-522 revr, xmtr, raek & 
case, exc. cond. 19 tubes in¬ 
clude 832A’s. 100-156 me AM. 

Satisfaction grtd. Sold at less 
than the tube cost in surplus. 

Shpg wt 85 lbs. Fob Bremerton, 

Wash. -- 

Only 

Add $3.00 for complete technical 
data group including original 
schematics & parts lists, IF, xtl 
formulas, instruct, for AC pwr 
spiy, for revr continuous tuning, 
for xmtr 2-meter use, & for putting xmtr on 6 & 10 meters. 

COMMUNICATIONS RECEIVER BARGAINS 

8C4538: 190-550 kc 6-tube superhet w/85 kc IF’s, ideal 
as long-wave revr, as tunable IF & as 2nd convert. W/ali 
data. CHECKED ELECTRICALLY Si 2 95 

Grtd. OK! II lbs. fob Los Angeles 
Same, 
ete. 

RBS: Navy's pride 2-20 me 14-tube superhet has voice 
filter for low noise, ear-saving AGC, high sens. & select. 
IF is 1255 kc. Checked, aligned, w/pwr sply, cords, 
tech data, ready to use, fob Charleston, S. C. CjCQ Cfl 
or Los Angeles . 

R-45/ARR-7 brand new, 12-tube superhet .55-43 me in 
6 bands, S-meter, 455 kc IF's, xtl filter, 6 sel. positions, 
etc. Hot and complete, it can be made still better by 
double-converting into the BC-453 or QX-535. Pwr sply 
includes DC for the automatic tuning motor. $f 7Q 5(1 
Fob San Antonio „ ^ 1 # 7,,;w 

Time Pay Plan: $17.95 down. II x $16.03 
With QX-535, $21.70 down, 12 X $17.90. 

RADIO RECEIVER AND/OR SPECTRUM STUDIES 

R-54/APR-4 revr is the 11-tube 30 me IF etc. for the 
plug-in tuning units; has S-meter, 60 cy pwr sply. Pan. 
Video & Audio outputs. AM. Checked, aligned, with heads 
for 38-1000 me, pwr plug & Handbook, f 1 gA AA 
fob Los Angeles ‘ 

(Add $30.00 for 60 cy AM/FM Instead of AM.) 

Write for price on TN’s to get up to 4 kmc. and/or 

Panadaptors. 

SILICONS LESS THAN 13c! 

Rectifier Package: 50 top-hats & 50 
stud-mts. PIV’s range from 50*600, 
currents 0.3-1.8 A dc. Rejected for 
Astronauts, unmarked, but large per¬ 
centage OK for Earth People. You 
grade them with Instructions we in¬ 
clude. Guarantee: Grade them within 
10 days; if you don't get enough value 
to delight you, return for refund. Be 
smart, do your own grading! 

100 Diodes, Cl 7 Q5 

POSTPAID .. ^ 1 


me, in handsome cabinet w/pwr sply. spkr. C3*T 50 
ready to use, is our QX-535, 19 lbs. . *** • ** ,v 



ADD DIRECTION FINDER 
TO YOUR RECEIVER 


I r loop, 4Vi* mb. scale, 2-I2SK7 preamp phaser, goes 
ahead of, and takes htr & 200-250 v 16 ma B±: from 
any revr. Tunes ,2-1.6 me. W instruct, to change to 3 me. 
Tru3 bearing in 3 seconds! No 180-dcg. ambiguity! 

NavAer DU-I. BRAND NEW, $29 95 

w/instruct 


Write stating your specific needs in lab- 
type test equipment: Scopes, Signal Gen¬ 
erators/ Recorders/ Tuning Forks/ etc. 

R. E. GOODHEART CO., INC. 

Box 1220-GC BEVERLY HILLS, CALIF. 
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73 Products 

Peterborough, N. H. 


CARE AND FEEDING OF 
HAM CLUBS $1.00 


■ ■■ ■ tiiS'-" - 

CAP.E *’ f FEELIN3 
of i 

i HAM CLUE; 




L)JJ I T 

;U]SnTED ! HUE U'lRESi 


opetalion public service 

'-:. 1 ifipwawws 
’U\* • 

'0rts.della:0j v i2 


K9AMD's interesting book 
on all aspects of forming and 
holding together a ham club. 
This is the result of exhaus¬ 
tive interviews with many 
club officers and will be in¬ 
valuable to every club going. 


NEW RTTY BOOK $2.00 


SIMPLIFIED MATH 50c 


HAM-RTTY 



This handbook is written for the beginning 
RTTY op, but due to the profusion of info, 
pictures, circuits, etc., it will be valuable to all 
RTTY'ers and those who may RTTY them¬ 
selves. If you don't know what RTTY means 
don't buy it. For $2 what can you lose? It's 
worth almost that much in paper. 


FREQUENCY MEASURING 
HANDBOOK $1.00 



Rather thorough exploration 
of the subject, complete with 
an exhaustive bibliography. 
By W0HKF 


BINDERS FOR 73 $3.00 

Keep your issues of 73 all in good shape and 
keep mem from straying. Specify year: 60-61, 
'62, '63. Red Leather binder with gold stamped 
“73" and year. Darbs. 


BACK ISSUES 50c 



You can enjoy back is¬ 
sues of 73 just as much 
as current. Send for one 
each month to pad out 
those dreary days. All 
back issues now available 
except January 1961. 
Early issues going to $1 
soon. Supply very limit¬ 
ed. 


M & 'I i! 


This booklet takes you 
gently by the hand and 
leads you through the 
mysteries of Ohm's Law, 
squares, roots, powers, fre¬ 
quency/meters, logs, slide 
rules, etc., and does it by 
an amazingly new method. 


AN/VRC-2 CONVERSION 

$1.00 




©F THU 

AN/VRC-2 


by 

Lloyd Hanson,W9YCB 


Exhaustively complete 
instructions on convert¬ 
ing the surplus and in¬ 
expensive VRC equip¬ 
ment for six meter wide 
band FM ham net opera¬ 
tion. Get thyself on 
52.525 me and join the 
national wide band FM 
activities. 


INDEX TO 


SURPLUS 


INDEX TO 
SURPLUS $1.50 

This is a complete list of 
every surplus conversion ar¬ 
ticle that has ever been pub¬ 
lished, with a brief descrip¬ 
tion of the conversion. In¬ 
valuable bibliography. 


AN/ARC-2 CONVERSION 

$1.00 



Complete schematics and 
thorough conversion details 
on this modem transceiver 
which covers 2-9 me (80-40 
meters . . . and 160). This 
unit now sells for $40 to $50 
surplus and is easily con¬ 
verted into a terrific little 
transceiver. 
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HAM-TV $3.00 



This book gives you a 
blow by blow description of 
how to get on the air on 
TV for under $50. This 
book is the reason that hun¬ 
dreds of hams are now go¬ 
ing on TV. This is not the 
usual theory book, just a 
how-to-do-it manual. 


AMATEUR TELEVISION 
EXPERIMENTER 


$1.00 per year 



The first six issues of this 
invaluable bulletin are now 
in print. Each one is worth 
more than the year's sub¬ 
scription. Send $2 for com¬ 
plete set from #1 up 
through #12. Quantity lim¬ 
ited so don't wait. 


SURPLUS TV SCHEMATICS 

$1.00 



TV'ers who are interested 
in saving a lot of construc¬ 
tion time and still want to 
have elaborate TV gear will 
do well to watch those sur- 

E lus ads and invest in this 
ooklet, the only source of 
the diagrams you'll be need¬ 
ing. 



COILS 50c 

Well illustrated basic book 
which describes all of the 
different types of coils to be 
found in radio work. Covers 
theory and practical aspects. 


CW $1.00 



Written by an expert. One 
of the best methods for 
learning the code yet de¬ 
vised. Lays in a good foun¬ 
dation for later high speed 
CW ability. CW can be a 
lot of fun if you go about 
learning it the right way. 
This book will be invaluable 
to the beginner and the ham 
who wants to really increase 
his code speed. 


WORLD GLOBE (plus subscrip¬ 
tion for one year) $16.95 

Every visitor to the 73 HQ shack is taken 
aback by the beautiful world globe next to the 
operating position. We find this invaluable for 
figuring out beam angles and planning world 
tours. It is 18" in diameter, normally sells for 
$19.95 (via CQ), is nearly five feet around 
the equator. Canadians please allow a little 
extra for Diefendollar excnange. 



In the interests of making home construction 
simpler for those readers with anemic junk 
boxes 73 has gathered together the parts re¬ 
quired for building our less complicated proj¬ 
ects. These kits are as complete as we can make 
them, containing good quality parts. Except 
where the chassis or case is integral to a unit 
we do not supply it. We will mention when we 
do supply a case or chassis. We do supply 
tubes, sockets, condensers, resistors, transform¬ 
ers, connectors, etc. The kits are kept in stock 
to the best of our ability, though sometimes 
the distributors who supply us delay us a bit. 

3 NUVISTOR 2M PREAMP. Mar 63 p8 


W9DUT Kit .$18.50 

1 TUBE y 2 w QRP 40M XMTR. Mar 63 p22 

WIMEL Kit ..$6.00 

15-20M NUVISTOR PREAMP. Apr 63 p40 

W6SFM Kit . $4.00 

ADJ. REC. XSTR P.S. Apr 63 p8 

W] 151 Kit .$25.00 

VECTOR VFO. Apr 63 p24 

W7IDF Kit...$6.50 

6M XSTR XCVR. May 63 p8 

K3NHI Kit .$25.00 

6DJ8 6M CONVERTER. May 63 pH 

WA2HVK Kit .$17.50 

COIL EVALUATOR, jun 63, p20 

W0QWY Kit . $9.00 

CW MONITOR, jun 63, p44 

WA2WFW Kit . $4.25 

TWOER MODIFICATION, jun 63 p56 

K6CjN Kit . $6.50 
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Read hooks 

and become a snot 


Radio 

Bookshop 



5—ANTENN AS—Kraus (W8JK). The 
most complete book on antennas in 
print, but largely design and theory, 
complete with math. $12.00 

11—16TH EDITION RADIO HAND¬ 
BOOK—by Bill Orr W6SAI. This fan¬ 
tastic book is loaded with the most 
understandable theory course now 
available in our hobby plus dozens of 
great construction projects. This is 
the best ham handbook in print by 
a wide margin. Easily worth twice the 
price. $9.50 


26— S9 SIGNALS—Orr (W6SAI). A 

manual of practical detailed data cov¬ 
ering design and construction of 
highly efficient, inexpensive antennas 
for the amateur bands that you can 
build yourself. $1.00 

27— QUAD ANTENNAS—Orr (W6SAI). 
Theory, design, construction^ and oper¬ 
ation of cubical quads. Build-it your¬ 
self info. Feed systems, tuning. $2.85 

28— TELEVISION INTERFERENCE— 

Rand (W1DBM). This is the authorita¬ 
tive book on the subject of getting 
TVI out of your rigs and the neighbors 
sets. $1.75 

32—RCA RADIOTRON DESIGNERS 
HANDBOOK—1500 pages of design 
notes on every possible type of _ cir¬ 
cuit. Fabulous. Every design engineer 
needs this one. $7.50 


13—REFERENCE DATA FOR RADIO 
ENCINEERS. Tables, formulas, graphs. 
You will find this reference book on 
the desk of almost every electronic 
engineer in the country. Published by 
International Telephone and Tele¬ 
graph. $6.00 

16—HAM RECISTER—Lewis (W3VKD). 
Thumbnail sketches of 10,000 of the 
active and well known hams on the air 
today. This is the Who's Who of ham 
radio. Fascinating reading. Only edi¬ 
tion. Now only $2.50 

18—SO YOU WANT TO BE A HAM— 

Hertzberg (W2DJJ). Second edition. 
Good introduction to the hobby. Has 
photos and brief descriptions of almost 
every commercially available transmit¬ 
ter and receiver, plus accessories. Lav¬ 
ishly illustrated and readable.. $2.95 

21— VHF HANDBOOK—Johnson (W6- 
QKI). Types of VHF propogation, VHF 
circuitry, component limitations, an¬ 
tenna design and construction, test 
equipment. Very thorough book and 
one that should be in every VHF shack 

$2.95 

22— BEAM ANTENNA HANDBOOK— 

Orr (W6SAI). Basics, theory and con¬ 
struction of beams, transmission lines, 
matching devices, and test equipment! 
Almost all ham stations need a beam 
of some sort . . . here is the only 
source of basic info to help you decide 
what beam to build or buy, to install 
it, how to tune it. $2.70 

23— NOVICE & TECHNICIAN HAND¬ 

BOOK—Stoner (W6TNS). Sugar coated 
theory: receivers, transmitters, power 
supplies, antennas; simple construction 
of a complete station, converting sur¬ 
plus equipment. How to get a ham 
license and build a station. $2.85 

24— BETTER SHORT WAVE RECEP¬ 

TION—Orr (W6SAI). How to buy a 
receiver, how to tune it, align it; 
building accessories; better antennas; 
QSL's, maps, aurora zones, CW re¬ 
ception, SSB reception, etc. Handbook 
for short wave listeners and radio ama¬ 
teurs. $2.85 


36—CALL LETTER LICENSE PLATE— 

Regulation size license plate. Please 
give your call and the color of letters 
and background. $3.00 

37_101 WAYS TO USE YOUR HAM 
TEST EQUIPMENT—Middleton. Grid- 
dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise gen¬ 
erators, and reflected power meters are 
covered. Tells how to chase trouble 
out of ham gear. 168 pages. $2.50 

52— HOW TO READ SCHEMATIC DIA¬ 

GRAMS—Marks. Components & Dia¬ 
grams; electrical, electronic, ac, dc, 
audio, rf, TV. Starts with individual 
circuits and carriers through complete 
equipments. $3.50 

53— BASIC ELECTRONIC TEST PRO¬ 
CEDURES—Turner. This book covers 
just about every possible type of elec¬ 
tronic test equipment and explains in 
detail how to use it for every purpose. 
Testing: audio equipment, receivers, 
transmitters, transistors, photocels, dis¬ 
tortion, tubes, power . . . etc. $9,75 

55—TRANSISTOR CIRCUIT HAND¬ 
BOOK—Simple, easy to understand ex¬ 
planation of transistor circuits. Dozens 
of interesting applications. $4.95 

63—CE TRANSISTOR MANUAL—6th 

edition. This is one of the best buys 
around: 22 chapters, 440 pages, dia¬ 
grams by the gross, data, facts, charts, 
etc. If you don't have this one you 
just aren't up to date. only $2.00 

66—DESIGN MANUAL FOR TRANSIS¬ 
TOR CIRCUITS BY CARROLL. Tested 
transistor circuits for design engineers. 
Interesting reading too. $9.50 

SPECIAL SPECIAL SPECIAL 
Radio Handbook, 15th Edition, written 
by Bill Orr W6SAI, over 800 pages. 
Covers every phase of amateur radio 
from the very basics right up through 
the construction of just about every¬ 
thing you could want in ham gear. 
Originally published at $8.50. Super- 
ceded by the new 16th edition which 
is the same except for new construc¬ 


tion projects and selling for $9.50 (see 
number 11). Special, until the last 
few copies are gone, only $5.95! 


67— TRANSISTOR CIRCUIT ANALYSIS 

AND DESIGN by Fitchen. Written pri¬ 
marily as a college text to teach cir¬ 
cuit design. $13.00 

68— HANDBOOK OF TRANSISTOR CIR¬ 
CUIT DESIGN BY PULLEN—This is a 
handbook which teaches a systematic 
system for transistor circuit design. 
Highly recommended by radio schools. 

$13.00 


74—HANDBOOK OF ELECTRONIC TA¬ 
BLES & FORMULAS—Formulas & laws, 
constants, standards, symbols and 
codes. Math, tables, misc. data. $2.95 

76—MODERN OSCILLOSCOPES & 
THEIR USES—Rutter. Second edition. 
Shows what a 'scope is, what it does 
and how to use it for radio, TV, trans¬ 
mitters, etc. 346 pages. $10.20 

80— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. 1 (second edi¬ 
tion). This book gives circuit dia¬ 
grams, photos of most equipment, and 
rather pood and complete conversion 
instructions for the following: BC-221, 
BC-342, BC-312, BC-348, BC-412, 

BC-645, BC-946B, SCR-274N 453A 

series receivers conversion to 10 meter 
receivers, SCR-274N 457A series trans¬ 
mitters (conversion to VFOJSCR-522 
(BC-624 and BC-625 conversion to 2 
meters), TBY to 10 and 6 meters, PE- 
103A, BC-I068A/1161A receiver to 2 
meters. Surplus tube index, cross in¬ 
dex of A/N tubes vs. commercial 
types, TV & FM channels. $3.00 

81— SURPLUS RADIO CONVERSION 
MANUAL VOLUME NO. II.. Original 
and conversion circuit diagrams, plus 
photos of most equipments and full 
conversion discussion of the following: 
BC-454/ARC-5 receivers to 10 meters, 
AN/APS-13 xmtr/rcvr to 420 me BC- 
457/ARC-5 xmtrs to 10 meters, Selen¬ 
ium rectifier power units, ARC-5 power 
and to include 10 meters. Coil data- 


simplified VHF, CO-9/TBW, BC-357, 
TA-12B, AN/ART-13 to ac winding 
charts, AVT-112A, AM-26/A1C, LM 
frequency meter, rotators, power chart, 
ARB diagram. $3.00 

82—SURPLUS RADIO CONVERSION 
MANUAL VOLUME NO. Ill—Original 
and conversion diagrams, plus some 
photo of these: 701 A, AN/APN-1, 
AN/CRC-7, AN/URC-4 CBY-29125, 
50083, 50141, 52208, 52^32, 52302-09, 
FT-AFlA, BC-442, 453-455, 456-459, 
BC-696, 950, 1066, 1253, 241A for 
xtal filter, Iv/IBF (COL-43065), MD- 
7/ARC-5, R-9/APN-4, R23-R-28/ 

ARC-5, ftAT, RAV, RM-52 ( 53), Rt- 
19/ARC-4, SCR-274N, SCR-522. f-15/ 
ARC-5 to T-23/ARC-5, LM, ART-13, 
BC-312, 342, 348, 191, 375. Schematics 
of APf-5, ASB-5, BC-659, 1335A. 

ARP-2, APAIO, APT-2. $3.00 
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83—THE SURPLUS HANDBOOK, VOL¬ 
UME I —Receivers ond Transmitters. 
This book consists entirely of circuit 
diagrams of surplus equipment and 
photos of the gear. One of the first 
things you really have to have to 
even- start considering a conversion of 
surplus equipment is a good circuit 
diagram. Tihs book has the following: 
APN-1, APS-13, ARB, ARC-4, ARC-5, 
ARN-5 VHP, ARN-5, ARR-2. ASB-7, 
BC-222, -312, -314, -342, -344, -348, 
-603, -611, -624 CSCR-522), BC-652, 
-654, -659, -669, -683, -728, -745, 
-764, -799, -794, BC-923, 1000, -1004, 
-1066, -1206, -1306, -1335, BC-AR- 
231, CRC-7, DAK-3, CF11, Mark 11, 
MN-26, RAK-5, RAL-5, RAX, Super 
Pro, TbY, TCS, Resistor Code, Capaci¬ 
tor Color Code, JAN/VT tube index. 

$3.00 

88—EUROPE ON $5-00 A DAY— 
Europe can be just as expensive as 
the U. S. unless you know where to 
stay and where to eat. This book is 
the standard reference work for Euro¬ 
pean travelers on a budget. This is the 
latest edition. $1.95 

91— DIETZCEN 10" SLIDE RULE— 

This is the slide rule that is recom¬ 
mended in the book. "Simplified Math 
For The Horn Shack." With o little 
practice you'll have Ohm's Law 
whipped, and any other calculations 
too. Has C-D-C1 -L-T-A-B-S-K scales. 
Beautifully made rule, complete with 
plastic case, looks like five times the 
price and works that way too. $2.85 

92— QSL DISPLAY PLASTIC POCKETS 

—Each set of clear plastic pockets 
holds twenty QSL's for wall display. 
Keeps cards flat, clean and perfect. 
Keeps walls clean too. Or have you 
tried to hang QSL's yet. This beats 
thumb tacks and Scotch Tape all 
hollow. Comes in envelope of three to 
hold 60 QSL's. give it a try and you'll 
never use anything else. Three: $1.00 

93— RADAR-TECTOR— This gadget, 
though designed to pick up police ra¬ 
dar (which it does very efficiently we 
are told by several amateurs), also 
picks up two of our amateur UHF 
bands. Operates entirely from the 12v 
car battery. Regular price is $44.95. 

Bookshop Special $28.95 

94— KIT OF SOLDERINC TOOLS—Used 

to was a soldering iron was oil that 
was necessary, now you have to have 
a kit of fool tools. Little doohmkies 
like scrapers, reamers, forks, and 
brushes, rorsooth! Made of varnished 
maple and spring steel (vastly superior 
to winter steel). $4.87 

95— NE-PAD —Pilot-type writing desk 
that elastics to your pants leg for 
mobile log-keeping. Complete with 
two pads of 50 special 73 mobile log 
sheets. You know the logs gotta be 
good. Extra log pads are only 25c a 
pad. Ne-Pad with two log pads $3.95 

96— LATEST CALLBOOK— There are so 
many changes in the Callbook that 
you should plan on buying a new one 
at least once a year. 

USA Callbook .$5.00 

Foreign Callbook ... $3.00 

97— RADIO AMATEUR DX CU IDE- 

Crammed with maps, time conversion 
tables, great circle charts, etc. Each 
page may be removed for mounting o n 
wall. $2.00 

98— WORLD PREFIX MAP— Printed in 
four colors on heavy stock for wall 
mounting. 29" x 42". Has country 
prefixes, time zones, radio zones, and 
alphabetical listing of prefixes. $1.00 


99— RADIO AMATEURS WORLD AT¬ 
LAS—16 pages in four colors. Shows 
all six continents. West Indies, country 
prefix list, etc. If you work any DX 
this atlas will be very helpful. $1.00 

100— ELECTRONIC CONSTRUCTION 
HANDBOOK by W8MQU. Covers all 
sorts of info on how to build. $2.95 

102— CALL-D-CAL. Your call letters 

and state on a large decal (314" iong) 
in five colors. DX calls on world 
globe. $1.95 

103— "SCOTCHLITE CALL" White let¬ 

ters on black background. Pressure 
sensitive to stick anywhere. 8V2" long. 
Don't forget to give your call letters 
when ordering. $2.00 

ACR-1—ABCS OF CITIZENS BAND 
RADIO—by Buckwalter. How to choose, 
set up, license and operate CB equip¬ 
ment. Discusses different types of rigs, 
receivers, antennas, how to tune in¬ 
stall, operate and troubleshoot. $1.95 

ALP-1—CENERAL CLASS LICENSE 
HANDBOOK—by Pyle W70E. A com¬ 
plete guide including typical ques¬ 
tions and answers, to help you pre¬ 
pare for the FCC Technician, Con¬ 
ditional or General amateur radio 
exam. A good writer is quite a help 
in this sort of thing. $2.50 

AMA-1—AMATEUR RADIO ANTENNA 
HANDBOOK—by Hooton W6TYH. Basic 
theory, construction and tuning of all 
the well known and effective ham 
antennas. Good stuff on feed lines 
and towers too. $2.50 

amp- 1—TROUBLESHOOTING AMA¬ 
TEUR RADIO EQUIPMENT—by Pyle 
W70E. A guide for all hams who want 
to keep their gear on the air by 
themselves. Includes complete sche¬ 
matics of many popular ham trans¬ 
mitters and receivers. $2.50 

AMR-1—ABC'S OF MOBILE RADIO by 

Martin. Covers subject of two-way FM 
mobile operation. Equipment, control, 
range, power supply, receivers, trans¬ 
mitters, installation, and uses. Quite 
comprehensive. $1.95 

BEO —OSCILLATOR CIRCUITS —by 
Adams. This book is designed for the 
fellow who really wants to know how 
electronic circuits work. It is written 
with incredible simplicity and uses 
four color diagrams to effectively ex¬ 
plain just what happens in circuits. 
Covers all nine basic oscillator cir¬ 
cuits. $2.95 

BER—RADIO CIRCUITS. Uses four 
color circuits to explain just what is 
happening in the various circuits in a 
receiver. One of the best systems yet 
to explain the working of circuits. 

$2.95 

CB3—CITIZENS BAND RADIO MANU¬ 
AL. Just about everything you will 
need to know about CB plus service 
data on 34 popular models of CB gear: 
Cadre, Capital, Citi-Fone, Eico, Globe, 
Gonset, Hallicrafters, Heath, ITT, La¬ 
fayette, La Salle Magnavox, Philmore, 
Poly-Com, Vocaline, Webcor. $2.95 

DIT—DIODE CIRCUITS HANDBOOK 

by Rufus P. Turner. The lowly diode 
has come into its own these days. 
Here are nearly 100 diagrams of cir¬ 
cuits with discussions and complete 
explanations of their operation. $2.50 

HAJ—HAM ANTENNA CONSTRUC¬ 
TION PROJECTS. Low cost construc¬ 
tion methods, transmission-lines, an¬ 
tenna tuners, etc. Over two dozen 
interesting and inexpensive antennas. 

$2.95 


HAP-1—ABC'S OF HAM RADIO—by 
Pyle W70E. How to get a Novice 
license. Excellent book by a top au¬ 
thor. $1.95 

HRC—HANDBOOK OF HAM RADIO 
CIRCUITS by W9CCA. Includes cir¬ 
cuit diagrams, photos and discussion 
of the circuit of 36 pieces of ham 
equipment. Here are the basic cir¬ 
cuits so you can design anything you 
need. $2.95 

MAT—ELECTRONICS MATH SIM¬ 
PLIFIED. Algebra, trig, logs, ohms law, 
frequency, reactance, inductance, ca¬ 
pacitance, power supplies, etc. Quite 
comprehensive. $4.95 

MCN—MODERN COMMUNICATIONS 
COURSE—by Noll. Aimed more at 
commercial radio than amateur, but 
an excellent book for home study or 
class work. Covers transmitters and 
antennas quite well. $4.95 

MMD—ELIMINATING MAN MADE IN¬ 
TERFERENCE—What makes it, how to 
find it, how to cure it in homes, fac¬ 
tories, automobiles, aircraft, boats, 
etc. Or maybe you haven't been 
plagued lately. 160 pages, $2.95 

QAN—2ND CLASS RADIOTELEPHONE 
LICENSE MANUAL—by Noll. Another 
73 author makes it in the big time. 
Q £r A manual for commercial ticket. 
Get one, you never know when it'll 
be handy . . . and this sure proves 
what you know, or don't know. 

$3.95 

RSC—NORTH AMERICAN RADIO-TV 
STATION GUIDE—Over 7500 stations 
listed by city, state and frequency. 
AM-FM-TV. $1.95 

SIH—SSB COMMUNICATIONS HAND¬ 
BOOK—by W6YTH. This book covers 
all known methods of generating SSB 
with details on them. Discussion and 
schematics on many popular SSB rigs. 
Very educational, and mostly for the 
ham. $6.95 

SWL-1—ABC'S OF SHORT WAVE 
LISTENING—by Buckwalter. Covers 
what to listen to, frequencies, anten¬ 
nas, receivers, QSL's, space signals. 
Good basic cook tor SWLhng. $1.95 

TCM—TRANSISTORS CIRCUIT MAN¬ 
UAL—by Lytel. Schematics and de¬ 
scriptions of over 200 transistorized 
circuits, covering just about anything 
you can possibly want to do witn 
transistors. $4.95 


BOOKSHOP 

SUBSCRIPTION 

SERVICE 

While you are sending in an order 
to Bookshop you mav care to sub¬ 
scribe to one of the electronic maga¬ 


zines. U.S. only. 

Radio-Electronics 1 yr. $5.00 

Popular Electronics 1 yr.$4.00 

Electronics World 1 yr. ...... $5.00 

ATV Experimenter 1 yr.$1.00 

QST 1 yr. $5.00 

CQ 1 yr. (not recommended) . $5-00 

Popular Mechanics 1 yr. $4.00 

Popular Science 1 yr. . $4.00 

Science & Mechanics 1 yr.$4.00 

Electronics Illustrated 1 yr.$2.00 


Send check or M.O. to: 
Radio Bookshop 
Peterborough 
New Ham Shire 
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de W2NSD 

never say die 


ARRL Policy 

The July QST editorial has several rather 
momentous revelations for us all. If you are 
not a subscriber then you might take the time 
to read it while visiting one. The bulk of the 
editorial is occupied with an attempt to stem 
the obvious flood of critical mail they are re¬ 
ceiving as a result of their pronouncement on 
incentive licensing. I suspect that the July 
editorial will only add fuel to the fire of think¬ 
ing amateurs. 

The most important revelation, and it is one 
that may shatter thousands of dream worlds all 
over the country, is their frank admission that 
the ARRL has no intention of representing its 
members and that this has been their policy 
in the past. They admit that they put little 
stock in polls (which no doubt explains the 
lack of them). They point out that they are 
representing the “best interests” of the ama¬ 
teurs and they admit that this has often been 

4<►' 

contrary to the wishes of the membership. 

It is admittedly a lot simpler to run things 
dictatorially than it is democratically. Thus 
we have the picture of the ARRL Executive 
Committee and Board of Directors in a posi¬ 
tion to make the most earthshaking of decisions 
without consulting the membership. It seems 
to me that the best interests of the amateurs 
would be served by taking a page from our 
own government and attempting to have the 
Directors of the ARRL keep in closer touch 
with their constituents as do the U. S, Senators 
and Representatives. One basic for this is an 
enlightened constituency, which has been vir¬ 
tually impossible in the past because of eco¬ 
nomic pressures from ARRL members and 
advertisers who would not permit any critic¬ 
ism of the League. The slightest attempt at 
bringing hidden matters to light was met with 
cries of anti-ARRL. The fact that I believe 
that they are being very wrong in this matter 
of incentive licensing does not, I hope, make 
me anti-ARRL any more than my distress over 
the present state of the income tax, foreign 


aid, social security, etc., makes me anti-Amer¬ 
ican. 

To get back to the QST editorial, I notice 
that the FCC is brought into the matter in 
support of their position. Hrnmm. Since it is 
the FCC that is actually running ham radio 
these days I suspect that if the FCC did have 
incentive licensing in mind that they would 
have done something about it directly. My not 
infrequent discussions with the FCC have not 
uncovered any enthusiasm for the ARRL plan. 

How about the amateurs? What do they 
think? In my editorial last month I attempted 
to examine carefully and unemotionally the 
ARRL stand on incentive licensing. I expected 
to get the usual response from angry ARRL 
supporters who believe that anything the 
League does is right. Well, either angry 
ARRL’ers are slow writers or else they are a 
dying breed for not one has yet protested my 
evaluation of the situation. 

On the contrary, hundreds of letters ap¬ 
plauding the editorial have come in. I could 
devote the bulk of several issues of 73 to re¬ 
printing the more lucid of these letters. 

ARRL, Pro and Con 

I think it was about 1938 that I first joined 
the ARRL. Or perhaps it would be more ac¬ 
curate to say that I subscribed to QST and in 
the process received an ARRL membership 
certificate. QST was no more helpful then 
than it is today in letting a person know 
about what is going on within the ARRL, and 
the only other ham magazine, Radio, was 
equally silent, so I didn’t know much about the 
internal workings of the hobby. 

After the war, When I began to devote 
large lumps of mv life to the hobby, DX’ing 
VHFmg, RTTYmg, etc., I began to take 
more interest in the ARRL. Having been, from 
the first, predominantly a phone operator, I 
soon began to sense a strong CW bias of the 
League, though I realized that this was quite 
natural since the basic reason for the League 

(Turn to page 6) 
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E-Z WAY TOWERS, Itu. 

P.0. BOX 5767 TAMPA S, FLORIDA 


to exist had to do with relaying messages, a 
process that was almost exclusively carried on 
via CW. 

I watched with increasing interest as pres- 
sures built up for more adequate representa¬ 
tion of the phone contingent of our hobby and 
saw this pressure result in the formation of 
the National Amateur Radio Council. With 
the opening of the forty meter phone band 
and an expansion of the seventy-five meter 
phone band the pressures were relieved and 
NARC gradually disappeared. 

But the NARC left its mark behind, indel- 

liblv. Where before its existance the FCC had 
* 

been rubber stamping the requests for amateur 
rule changes proposed by the ARRL, now there 
was a complete reversal. I suspect that the 
FCC was rather shocked to find that the ARRL 
had been pursuing its own ends and not, as 
billed, those of the amateur. The almost in- 
! stant success of the NARC was proof to any- 
| one that things weren't going right. 

The FCC apparently thought the whole 
matter over and decided that if this is the way 
things were going, that they would be boss and 
run ham radio themselves. This spelled the 
end for the ARRL as a representative of ama¬ 
teur radio. 

At this time in history I had become quite 
involved in RTTY and was publishing a month¬ 
ly bulletin on the subject to some 2000 inter¬ 
ested hams and had started a semi-monthly 
column in CQ. This brought me into contact 
with the then editor of CQ, Perry Ferrell, and 
I began for the first time to learn some of the 
things that had been going on in our hobby. 
It frankly was quite a shock. 

The new FCC administration proceedures 
system must have been quite a bombshell to 
| die ARRL. Where before they had been vir¬ 
tually running our hobby, suddenly they were 
completely rejected. I wondered what they 
would do about this monumental setback and 
watched QST with interest to see what would 
happen. For those of vou who are not familiar 
with this ruling, it specifies that henceforward 
any individual amateur or group of amateurs 
who want to have the rules changed can peti¬ 
tion the FCC directly for such rule change and 
that the FCC will consider all comments, pro 
| and con, on the rule change and decide on the 
basis of the validity of the comments, whether 
they come from individuals of clubs. This put 
the ARRL on an equal basis with individual 
amateurs, giving them an edge only if they 

Turn to page 80 
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Dry Cell Amateur Stations 

for mountaineering, camping, and emergency 


William Hoisington KICLL 
83 Bellevue Avenue 
Melrose 76, Massachusetts 


Ever since 1923, when, in Rye, New York, 
as W2BAV, I operated from a rowboat loaded 
with large B batteries, no. 6 dry cells, a 201A 
regenerative receiver and a loop-modulated 
201A transmitter on two hundred meters, the 
antenna strung between bamboo poles on each 
end of the boat, portable battery operation 
has held a great fascination for me. 

The idea of two-way communication while 
walking, climbing, or camping, in the true 
sense of the word, has resulted in many 
varieties of battery rigs and walkie-talkies over 
the years. One of my most enjoyable periods 
of amateur radio occurred before World War 
II, on an island in Penobscot Bay, Maine, when, 
as W1LAS/I, I used 3 B batteries, some dry 
cells, a 30 “speech amplifier,” a 33 modulator, 
a 30 oscillator, and a 33 final (all dry cell 
tubes) running about a watt on 160 meter 
phone, with a 270 foot high antenna and a 
salt water ground. Many of the locals that 
were contacted are now still on the air: 
W1IRQ in Castine, W1RPH in Deer Isle, now 
on 2 meters, among them. 

Later, a new series of tubes came into use; 
the 1T4, the 1R4 being examples. These were 
good dry cell tubes, but restricted mainly to 
the BC and SW bands for good operation. 
Their utility fell off rapidly with increased fre¬ 
quency of the use of the VHF bands. 

In the last few years, several features were 
developed at the same time providing for a 
considerable increase in the attractiveness of 
dry cell operation. 6 meter stations became 
more plentiful, good portable VHF dipoles and 
beams were made up, and good VHF sub- 
minature tubes came into use such as the 
1AD4, 1AH4, 1AJ4, 1V6, and others. Sur¬ 
prisingly good portable double-conversion 
superhets could then be made at low-cost . 
Fig. 1 shows a 6 meter receiver circuit of 
this type. 


For the rf stage you have a choice of the 
1AD4 or the 1AH4. The 1AD4 has higher gain 
but costs more. The GM is around 2,000, 
while the 1AH4 rates about 900. Either small 
30 to 50 me iron cores may be used, for small 
overall size, or large air-wound coils, which 
will give higher Q and greater freedom from 
image, TV harmonics, etc. 

A convenient way to build low-cost units 
is to use thin copper-clad bakelite for base 
boards. This is rigid enough to hold every¬ 
thing, yet solders at a touch of a small iron 
for all ground connections. Front panels, 
shields, trough-lines, and even boxes can be 
soldered together quickly with the copper-clad 
bakelite. 

After the rf stage comes the mixer-oscillator. 
The 1V6 must be mentioned here. Just who 
designed this red-hot little dry-cell item is 
something I would like to know for sure. I 
think it was originally a Raytheon job. Maybe 
somebody will speak up. When the oscillator 
plate section is used as the tuned portion of 
the oscillator it is a very sensitive mixer, way 
up into the VHF band, with little “oscillator 
pulling” from the pentode signal grid circuit. 
By the way, use good capacitors in the oscil¬ 
lator section. I had one that shifted many kc 
every time I got out of the car and started 
to walk up a mountain in cold weather. 

The 1V6 mixer plate can be fed directly 
into the miniature if transformer, or go through 
another mixer at 4 me. The circuit of Fig. 1 
shows this double conversion, as there is less 
oscillator pulling and greater freedom from 
image, with the oscillator 4 me away from the 
rf signal. The additional gain doesn't do any 
harm either. 

A 1AH4 is in the if stage. All the miniature 
if transformers (Miller 10-C1 and 10-C2) I 
have ever tried have all worked well. Be sure 
and get a very small insulated tuning screw- 
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driver in your local store, and try it on these if 
transformers before you leave. 

The diode, af, and audio stages come right 
out of the tried and true RCA circuit hand¬ 
book, and have also worked every time FB. 

I word about dry cell if and af diagrams, 
and good down-to-earth economy circuits in 


general. Probably for simply good marketing 
reasons RCA has published excellent circuits 
on dry cell receivers, at least for the broadcast 
and SW bands. When you get up in the 28-50 
me region, that is another story. The low-cost 
RCA tube handbooks have very good if, detec¬ 
tor, and af circuits for the dry-cell tubes 
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mentioned here but a few changes for the 
better can still be added. Fixed bias on the 
grid return of the 3V4 audio is one of these. 
This is a must for the 3V4 when used as a 
modulator. About the batteries: 45 volts is FB 
for rf, mixer-oscillator and if stages. 90 volts 
gives better “sock” to the audio output. On 
some mountains, there is plenty of external 
noise! 

Do not use any other values for the second 
detector and af circuits. The ones shown give 
plenty of output even though some items, such 
as what looks like no bias on the first if, are 
shown. Those little tubes work fine with a 10 
megohm grid resistor, 5 megohm screen re¬ 
sistor, and a 1 megohm plate resistor. 

Concerning loudspeakers, there are quite a 
few small units on the market. The very best 
of all that I have tried are the JENSEN THIN- 
MODELS. It will pay you to get one of these, 
in the two or three inch diameter size. As 
mentioned before, there are times when you 
need all the sound power you’ve got. 

Note that when you are hiking, mountaineer¬ 
ing, camping, etc., you do not suffer from 
ignition noise, so no noise limiter is included. 

There is an interesting side attraction to 
this. Lots of hill and mountain tops have 
parking lots part way down from the top. Even 
at famed Mt. Cadillac at Bar Harbor, Maine, 
the parking lot is some 25 feet lower than the 
top, which is also unfortunately to the South 
and West. However, with the dry cell station 
you just get out of the car and walk up to the 
top, as at Mt. Ascutney in Vermont (500 ft. 


more elevation), Mt. Kearsage in New Hamp¬ 
shire, and many others. Also, you can climb 
the fire towers with this rig! Furthermore, all 
this gets you away from ignition noise kibitzers, 
Super-Regen TWO-ers, etc.! 

This receiver is amazingly sensitive, and 
with the double-conversion handles very well. 
It uses one “radio A” cell, 1.5 v (overgrown 
flashlight cell) and one 45 volt B battery. No 
attempt was made to gang the condensers, as 
most of the operation has been on 50 to 50.5 
me. All the receiver filaments are shut off when 
transmitting. Even the local oscillator comes 
back in less than a second, as there is no tube 
heating to contend with. 

An excellent antenna for dry cell portable 
work has been the old faithful dipole. Five 
foot TV masts, (as many as you feel like 
carrying!) a piece of linen base bakelite 12 
inches long by 2 inches wide bolted on the 
top of one of the masts, with 4 banana jacks 
for the 4/4 foot dipole arms (on six meters) to 
plug into, and 72 ohm twin lead for the 
transmission line, completes the picture. If 
you cut the dipole to the handbook length, 
with about %" between the inner ends, for the 
frequency, and use the 72 ohm twin lead, 
(this twin lead is a must) it will work FB 
every time, anywhere, including the stair- 
landings of most hill or mountain top fire 
towers. (The cabins are often locked!) 

Two matching (matching the transmitter, 
that is) dry cell transmitters have been used. 
The easiest to build uses just one old reliable 
3A5, the two watt double triode, and features 
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crystal control and high level modulation in 
one dry cell tube. You have to hear it to believe 
what is sounds like. Fig. 2 shows the circuit. 
Taking the cue from several CB manufacturers 
(RCA for one) that were using a modulated 
crystal oscillator, it was soon found that 
excellent quality was obtained this way at 
some 75 to 80 percent modulation. (Its also 
legal!) The other half of the tube is the 
modulator. A carbon mike with a very high 
gain transformer, 30 ohms primary to 500,000 
ohms secondary drives the grid plenty hard. 
With the tube not lit, 30 volts of audio can 
be found on the grid when whistling in the 
mike. 

Another interesting item is the voltage 
rating of the 3A5. It will take 3 B batteries, or 
135 volts all day and like it. It will actually 
take more, but remember, there is a trans¬ 
mitter wattage level at which it starts to be 
uneconomical to use B batteries. This is be¬ 
tween 34 and one watt. The crystal in this rig 
is an item requiring attention, not only by the 
builder, but by the crystal manufacturers. Not 
all 50 me crystals are good ones. Some jump 
a little in frequency, others jump a little in 
amplitude. 

The second transmitter is a “regular” type, 
although it only uses three tubes. The 3V4, 
a “dry cell 6L6” type of tube works FB as an 
oscillator, final, and modulator on 50mc. Cau¬ 
tion; Do not use more than 90 volts on these 
tubes! The circuit is shown in Fig. 3. Again 


the high gain mike transformer is used to 
advantage. Feeding this audio to the beam 
power tube as the modulator, this little walking 
station sounds, on a hilltop, like a big ac rig 
anchored in the shack. 

There is a good plate dip on the meter, 
without load, and the semi-adjustable antenna 
link allows easy adjustment of the rf output, 
which is some 200 milliwatts. 

The tinned sockets are soldered on their 
sides directly to the copper-clad base plate. 
The whole assembly can be under 2 inches 
in height. The input power to the final has 
generally been kept to about 6 ma at 85 volts. 
This keeps down the B battery buying, and 
allows use of the small size B’s. One of the 
complete stations weighed only 4 lbs. 

A handy method of mounting this type of 
station is by the use of the multiple-shelf 
concept. You simply start with the batteries 
and speaker on the bottom, the transmitter on 
the next shelf, the receiver on the top shelf, 
and finally the handle, and/or shoulder strap 
on top. This also allows easy removal for ad¬ 
justment, tube testing, circuit changing, etc. 

This little rig has been used on many hills 
and mountain tops (at least, here in New 
England, they are named mountains) in the 
East and has worked consistently over 50 
miles, using only the dipole. 

If you really want a new experience on the 
VHF bands, try something like the following 
“Expedition” with dry cell 6 meter operation. 


3V4 


3V4 


j: —| .ooi 


^HNSON 8 TURNS 
9Nn 32T.PL 



50 OHMS 
CABLE 


CARBON 
MIKE 


TO REC. 


+ 90 


( T2 CAN BE AN AR-155 
WITH 5K SEC. R.F LOAD ) 


FIG. 3 


12 


73 MAGAZINE 
















The receiver shown in Fig. 1 and the 3 tube 
transmiter of Fig. 3 were used, mounted in a 
7X8X2 “inch carrying case, weighing about 5 
lbs. with batteries. The antenna was the “old 
faithful dipole” mentioned previously. 

First, though, a word of caution about moun¬ 
tains, especially the “walk-up” kind. (After all, 
we need all the mountain-topping VHFersI) 
Mount Washington here in New England has 
killed over 30 of these walker-uppers! On a 
bright, sunny, fall day, two people (example) 
start out; “Let's climb Mount Washington,” 
and the “fun” begins. With shorts, possibly a 
light sweater, Tve seen them in shirtsleeves!) 
up they go. Some time later, on the same 
afternoon, the sun disappears behind clouds, 
which begin to move right onto the mountain. 
The temperature starts to drop like a stone. 
Next, anyone not already in shelter, and I mean 
good, inhabited shelter, finds cold, wet clouds 
blowing against them and ihrotigh their clothes 
at some 20-40 miles per hour. This is very 
bad for the two in shorts, shirts, or light 
sweaters. The last time I closed down 2 meter 
operation on Mt Washington, two young 
persons were lying dead not more than half a 
mile away. So, that's enough from the “A word 
to the Wise” Dept. 

The bright side of the picture should be 
mentioned also. One August day, I started up 
the big Mount Monadnock, in New Hampshire, 
on foot with the dry cell receiver described 
within this article, the 320 milliwatt 3 tube 
transmitter, and a dipole antenna. There are 
three of these Monadnocks. “Little” Monad- 
nock has lots of rhododendrons, but that's it. 
Pack Monadnock is FB for cars. Macadam all 
the way up to the 2280 ft. top. The big 
Monadnock, some times called “Man's Monad¬ 
nock” just because you have to climb it, (I've 
seen swarms of ten year olds scrambling up) 
is 3,164 ft., and commands a “Royal Box” 
type of view (and VHF reach) over all of 
Massachusetts and Connecticut. It does take 
about an hour and a half, if you're the usual 
type of electronic engineer, but it is of course 
very well worth it. When I arrived at the 
bare, rocky top at 10 AM, a gentle breeze was 
blowing, and it was actually warm. The dipole 
was unfolded (not a “folded-dipole though) 
and with 10 feet of aluminum TV mast stuck 
in the rocks, on the air we went on six meters. 
Plenty of contacts were made with the Boston 
area, 45 miles away. The dipole was found, 
as usual, great for nulling against heavy QRM. 

After lunch, a surprising contact was made. 
W1HDQ, our good old friend Ed Tilton, long 
time VHF conductor in QST, was jamming the 


receiver AVC circuit down from Canton, Con¬ 
necticut, 90 miles airline. Not having a VFO, 
I could not raise him, but W1JRW did it for 
me. Note what happened then. Ed, with many 
years of mountain topping and portable rig 
experience, told JRW that “I don't think I will 
be able to hear a 300 milliwatt rig in New 
Hampshire, especially on 50.2 me in the middle 
of a good Sunday.” The results just go to show 
how a really portable rig in a superior location 
can surprise even the most experienced old- 
timer. He not only heard the little rig, but we 
had a solid half-hour QSO! Of course, the big 
Monadnock is particularly favorable, and I 
also took all possible advantage of the “favor¬ 
able slope” principle, by moving the dipole 
around a little down from the top on the 
Connecticut side. This has often added 10 db 
and did at least as much then. 

After signing with Ed, two more stations 
in West Hartford were contacted, and at QRT 
time around 2 PM, it was still warm up there. 
Don't forget, though, that was in August. 

Many requests have been received for the 
circuits used, so we are glad to have this 
opportunity to describe them. With luck, later 
notes will take up the 5 watt portable unit 
using really non-spillable, non-gassing portable 
storage batteries, that have been charged and 
discharged in the rig for over a year without 
trouble. (Actually, only dry gas comes out of 
them.) 

Also, with still more luck, low-cost, high 
gain, easy-to-build VHF transistor receivers 
will be written up to go with the 5 watt rigs. 

. . . K1CLL 


Dear Wayne . . . 

The “old time” radio shack has given way to 
a new idea—the Studio Suite. This is composed 
of a great front room, draped with layer on 
layer of Collins Goodies. All lighted and 
brightly shining—but with all the stand-by 
switches in. Through a small door hidden at 
the rear of this Great Show of Might, can be 
seen a glimmer of another kind. The soft light 
of a two tube regen, bread-board mounted. 
Next to this on the rough bench, a simple 
TNT whose center-tap christmas tree bulbs 
brighten and dim with the sounds from an old 
morse telegraph key. And the room is alive 
with CW which seems to be saying that the 
rig here is home brew—been enjoying it since 
1928. 

To my fellow Old Timer, “73 Green” from 
Lynn Wilson W4JXD 
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Noise 

Generator 

George Rubis K90NT 
6875 Van Buren Street 
Crown Point, Indiana 

As anyone knows that has done any work at 
all on receivers, whether it is a conversion or 
simply substituting a “hotter” tube in the front 
end, we get to the point where we begin to 
wonder if the adaptation was worth while or 
have we been fooling ourselves. 

A noise generator using one of the noise 
diodes (IN21 or IN23) can give an indication 
if any improvement has been made. 

The circuit is straight forward, but with one 
addition that others that I have seen do not 
have. The voltage is regulated by a Zener 
diode. 

The reason is obvious to anyone who has 
worked with the simpler type of noise gen¬ 
erator. The results are not always consistent 
from measurement to measurement and from 
day to day. The voltage and current vary with 
the setting of the variable resistance and due 
to the normal aging of the battery. 

The Zener Diode eliminates this by main¬ 
taining a constant line voltage. In our particular 
instrument it is six volts. Of course we must 
use a battery in excess of six volts. Nine volts 
is a good value. I have found that used 
transistor radio batteries still have enough life 
in most instances to last for many tests. 

One of the main requisites of a noise 
generator is that it must be shielded through¬ 
out. Therefore we must give some thought as 
to the placement of the various components. 

A Mini-box 2M x 2 % x 4 is an ideal size. As 
for a connector I used the SO-239 coaxial. I 
find that this connector allows more flexibility 



To ovoid excess wear and tear on the zener 
dtode and the battery o 200 ohm resistor 
should be inserted between the 9 v battery 
and SI. 

AUCUST 1963 



than any other. If a direct connection to the 
receiver is desired merely attach it through 
the double connector type DKF-2 made by 
Dow Key. On the other hand if it is desired to 
have the controls of the noise generator close 
at hand merely connect a length of Coax of 
eighteen inches or so. I haven't been able to 
discover that it has affected any measurements 
to any degree. 

In the construction of this noise generator 
just remember a few basic rules. Keep all 
connections as short as possible. The noise 
diode and bypass condenser and resistor (50 
or 75 ohms as the case may be) as close as 
possible to the output plug. Remember to use 
pliers to absorb the heat when soldering the 
leads of the diodes. 

To mount the silicon diode, which has one 
large end and one small, we must improvise to 
a certain extent. For the small end a lug from 
one of the old tube sockets will do. For the 
large end use a small fuse clip. 

Don't be too fussy about the variable re¬ 
sistor. For most purposes any value from 10M 
up to 50M can be used. 

The battery you choose will determine the 
manner of mounting. 

No need to give detailed instructions as to 
the use of this noise generator. There are 
ample instructions to be found in various 
magazines as well as handbooks. 

. . . KQONT 

Parts List 

2—J4 x 2*4 x 4 Minibox 

Bt—9 volt battery 

Crl—6 Volt Zener Diode 

Cr2—IN 21 or IN 23 Silicon Diode 

HI- —10M-50M Variable 

R2 -51 ohm or 75 ohm (according to your line) 

Cl—.001 to .005 disk ceramic 

Si— S.P.ST. this may be on your variable resistance 
pi —So-239 

Parts Kit Available 

The parts for noise generator are available as a 
complete package from 73, Peterboro, N. H, 
Order K90NT Kit . .$5.00 
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Video Modulation 


Robert Walker W8VC0 
1 849 Meadowlark 
Toledo 14, Ohio 


In recent issues of 73 I have read several 
articles on amateur television systems. I thought 
there might be some interest in video modu¬ 
lators. There are many systems in use today 
and the direct plate coupled modulator to be 
described is one of them. 

There are many conditions to be considered. 
The prime concern will be the final amplifier 
stage. In our shack we are operating on 432 
megacycles, and am using a 4X150-A in the 
final rf amplifier. To start with we had to know 
the operating characteristics of the 4X150-A. 
The curves given in the manuals that were 
available here in the shack were not accurate 
enough to be of any value. So we set about to 
run a set of curves for the final amplifier stage. 

TYPE 4XI50A E.F, 63 VOLTS 


GRID NUMBER 2 VOLTS AT 150 VOLTS tp Vs Ep 



FIGURE I 


We plotted Ip versus Ep with various values 
of Eg, the screen grid voltage being regulated 
at a positive 150 volts. The curves shown in 
Fig. 1 are typical for the 4X150-A. 

Actual operation of the final was run with 
580 volts on the plate; 150 volts on the screen 
grid; plate current was running 0.080 milliam- 
peres; and a bias on the grid of —8 volts. The 
cutoff point of this particular 4X150-A was 
with a grid voltage of negative 42.0 volts. 

Now in order to modulate the final 100% 
with the composite video the synch tips (black¬ 
er than black) must run the carrier to a maxi¬ 
mum value, in our case to 0.080ma of plate 
current; and the whites of the video to decrease 
the carrier to very nearly cutoff. This point 
being within 10% of the cutoff point of the 
carrier. 

The next condition to consider is the amount 
of video required to meet these conditions. 
Thus Fig. 2 was evolved. This curve plots Ip 
versus Eg with Ep being constant at 580 volts, 
the screen regulated a 150 volts. 

In actual practice we found that the best 
setting for the whites of the video was with a 
bias of —31.5 volts being developed. If this 
value is exceeded the whites will wash out, and 
cutoff the carrier between the blanking pulses. 

Referring to Fig. 2 it is evident that the com¬ 
posite video will have to have a peak to peak 
value of —8 volts to —31.5 volts swing on the 
grid in order to produce 100% modulation. This 
means that a peak to peak value of 23.5 volts 
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is required to drive the final amplifier from a 
maximum value to a minimum value for 100% 
modulation. 

The type of video modulator selected was 
the direct coupled, with a common load re¬ 
sistor for the plate of the modulator and the 
control grid of the final amplifier. The modu¬ 
lator having a condition of operating as a tri- 
ode. The 6L6 was selected for this particular 
function. 

Fig. 3 shows the family of curves for the 
6L6 triode operation. The load resistor is a 
1,200 ohm with a rating of 4 watts. The bias 
on the video modulator is adjustable and is 
normally set in the vicinity of —22 volts. 
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Theoretically the modulator should be oper¬ 
ating at cutoff, but due to the conditions of the 
existing amplifier a little fudging is necessary. 
After this fudging the the video modulator will 
draw some idle current. This value being in 
the order of 0.022 milliamperes. 

A 6AL6 was used to clamp the composite 
video signal on the control j*rid of the modu¬ 
lator tube. The ref-point of the synch tips must 
remain at a constant position and not drift. 

Fig. 4 is the schematic for the video mod¬ 
ulator. The average plate current of the 6L6 
video modulator is 20 milliamperes plus or 
minus 2 milliamperes with video information 
on the control grid and rf excitation. 
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S.W.R. BRIDGE and 
FIELD STRENGTH METER 



Allow 50£ for 
packing and 
shipping. 
California resi¬ 
dents include 
4% sales tax. 


THE BEST 
VALUE WE 
HAVE 
EVER 
OFFERED! 


An excellent combination unit for either home 
station or mobile use ... as an accurate Standing 
Wave Bridge and a sensitive Field Strength 
Meter. 52 ohm impedance. Will take a full kilo¬ 
watt and can remain in the line all of the time. 

Grey metal case, 514" H x 11 / 4 " W x 2V 4 " D, 
with standard fittings, 1%" Brighf-vue meter, 
and detachable, telescoping antenna which ex¬ 
tends to 1034".With instructions and schematic. 
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VIDEO MODULATOR 

FIGURE 4 


6GL6 6GL6 6L6 



In the process of putting video on the air, 

it will be necessary to monitor the video in the 

* 

transmission line. Fig. 5 illustrates a typical de¬ 
tector for the composite video information. The 
type UG tee connector was modified by re¬ 
moving the dielectric insert and installing a 
small loop. This which is placed in a plane 
parallel to the conductor, A 6AL5 is used to 
demodulate the video from the rf. 

An oscilloscope or TV monitor may be used 
to indicate wave form or picture. 

Normal procedure should be used when first 
tuning up the transmitter. Before applying 
video through the modulator, the bias on the 
6L6 should be adjusted to —22 volts. Note also 
that the plate current meter should be indi¬ 
cating a current of approximately 20 milli- 
amperes. Now begin to increase your video 
until you indicate video output. In doing this 
you will have to reduce grid drive, which may 
be accomplished by decoupling to the grid of 
the final amplifier. As the video is increased it 
is possible to overdrive with the same and the 



TRANSMISSION LINE DETECTOR 

FIGURE 5 


whites will begin to washout It will then be 
necessary to decrease video gain. At this time 
it may be necessary to readjust the value of the 
grid bias on the grid of the video modulator 
stage to improve picture quality. Actually what 
is needed is about three arms and hands. Once 
the operating point is pretty well adjusted on 
the transmitter, back the video off and then 
increase the video so that the synch tips give 
maximum current and video itself is within 
10% of carrier cutoff; usually when the video 
cuts off the carrier the whites will wash out. 

If after making several repeats the preceding 
adjustments are completed and you are satis¬ 
fied, then by merely adjusting video gain con¬ 
trol you will be able to adjust for various levels 
of video information with ease. 

So there it is, this our video modulator which 
we are at present using on our rig. 

We have a complete system for the trans¬ 
mission of TV. Observe the photograph that 
was taken at a receiving station 15 miles away. 
If the article is what some of you are looking 
for, let's hear from you. We have much more 
information we could put into the 73 Maga¬ 
zine. 

. . , W8VCO 


Letter 


Gentlemen: 

I’ve heard that the Heath Twoer can be converted to 
220 me by doubling in the final amplifier and reworking 
the super regen coils. Perhaps some 73 reader can provide a 
conversion. 

W. W. Warner K8RSC 
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The Magic 

T-R Switch 


Jim Kyle K5JKX 
1236 N. E. 44th Street 
Oklahoma City 11, Okla. 


Despite the multiplicity of circuits listed 
in the various handbooks, we still don't have a 
perfect T-R switch of the no-moving-parts 
variety to fill all needs. 

Granted, some pretty good designs have 
been described and are in use—but none of 
them yet has been fully applicable to all ham 
uses. In the VHF region particularly, the per¬ 
fectionist still insists on the relay, even if it is 
slower and clanks loudly in the background. 

The major objection to the conventional T-R 
switch at VHF, of course, is that it reduces 
receiver sensitivity. It hardly makes sense to 
beat the bushes for a device capable of 1% db 
noise figures, then put a 10 db T-R switch in 
front of it! And even if this could be overcome, 
there's still the question of transmitter noise 
showing up to hurt the S/N ratio. 

What we need, of course, is a devise which 
will completely disconnect the transmitter from 
the antenna while the receiver is in use (and 
vice versa) without introducing any noise of 
its own, and without moving parts. In addition, 
it would be nice if this gadget could be built 
inexpensively. 

Strangely enough, the microwave gang have 
had shuc a gadget around for 20 years (or 
more). It’s a mystery why no one has thought 
of adapting it to this use previously. 

We refer, of course, to the so-called “Magic 
Tee”. This, in its original form, is a rather com¬ 
plicated mass of waveguide, which has the 



“magic” property of routing signals from any 
port to both adjacent ports, while retaining 
almost total isolation of signals between alter¬ 
nate ports. 

The waveguide, of course, isn't much use 
at frequencies below the upper UHF range— 
but a coaxial analogy of the Magic Tee, known 
as the “hybrid junction” or hybrd rng,” was 
described on page 353 of the third edition of 
Reference Data for Radio Engineers in 1949! 

The basic circuit is shown in Fig. 1. Here's 
how it works: assume that you have connected 
a transmitter to input 1, and the other three 
ports are all terminated properly so that SWR 
on the lines leading away is 1.0 (this is impor¬ 
tant). 

The signal from input 1 to input 2 may go 
direct via the quarter-wave portion of the ring, 
or “long path” through the % wave leg, and 
two more quarter waves in series. The total 
length of the "long path” to input 2 is thus 5/4 
wavelength, or one full wave longer than the 
short path. Energy repeats itself in both ampli¬ 
tude and phase every full wavelength (the 
half-wave “repeater” is actually a phase in¬ 
verter) and so we can subtract one wavelength 
from the long path, which makes it exactly 
equal in length to the short path so far as the 
rf is concerned. And since the two paths are of 
equal length, they have no effect on the rf 
appearing at input 2 except to reinforce each 
other. 

However, at input 3, the picture is a bit 
different. Energy arriving there from input 1 
also comes through two paths; one is a half 
wave long while the other is a full wavelength. 
Thus the rf from one path is exactly 180 de¬ 
grees out of phase with that from the other 
path, and it cancels itself out. 

At input 4, the situation is he same as at 
input 2. The only difference is that both paths 
are now % wave long. 
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A bit earlier, we said that all lines must be 
terminated so as to have no standing waves on 
them. Here’s why: if the line away from any 
port on the ring has standing waves, some 
power will be reflected back into the ring at 
that point—and this reflected power will no 
longer have the proper phase relationship to 
permit complete cancellation. 

So here we have the ring and how it works; 
now what do we do with it? 

The suggested operational circuit is shown 
in Fig. 2. (As this is written the author is on 
a temporary assignment far from his equipment 
and has had no opportunity to prove the idea 
in practice. It ought to work nicely—but if you 
try it, remember that all is experimental and 
don’t use your 416B until you have tested with 
less exotic equipment!) Note that this has only 
three ports rather than four. The long path has 
been extended another quarter wavelength to 
preserve phase relations. 

Note also the various impedance levels of 
coax specified. The discerning reader familiar 
with quarter-wave transformer action may 
have been wondering what of this nature 
happens in such a circuit; maintaining the im¬ 
pedance of the ring itself at 1.4 times that of 
the various feedlines keeps the quarter-wave 
sections under control. If you are using 52 
ohm coax (as most of us seem to be) then 75 
ohm is a natural. If you’re using 75 ohm, you 
have troubles ahead since 100 ohm coax isn’t 
an over-the-counter item. Best suggestion: 
transform down to 52 ohms befor reaching the 

Construction of the ring should not be diffi¬ 
cult. When calculating length of each section, 
don’t forget coax velocity factor. In fact, we 
recommend trimming each to length with a 
grid-dipper at the center of the most-used 
part of the band, for increased precision—be¬ 
cause the cancellation will be total at only one 
frequency, and effective bandwidth of this 
device is one of its unknown quantities. It 
will certainly be sufficent for use, but may 
not permit much in the way of QSY. 

Once built and connected in your transmit- 
ter-receiver-feedline hookup, it may require 
some adjustment. The transmitter and receiver 
must both present 50 ohm input impedances 
when viewed through the antenna terminal 
for proper operation—and many of them don’t 
do this now. 

Best way of adjusting receiver input im¬ 
pedance is to modify the L-C ratio of the an¬ 
tenna coil, measuring with an Antennascope 
and GDO to get into the right region. Once 
there, fire up the transmitter at low power 


and continue adjusting until you have a min¬ 
imum of fed-through power from the transmit¬ 
ter showing up in the receiver. 

Only perfectionists need worry about the 
transmitter input impedance, since its only 
effect would be a very slight reduction of re¬ 
ceived signal—probably not enough to be 
noticed even on a marginal signal. Best way of 
modifying this would probably be to prune 
the line from transmitter to Magic Tee, which 
would change the effective impedance seen 
by the Tee even though i twould have little ac¬ 
tual effect on SWR. 

So there you have it—a T-R switch offering 
theoretically total isolation at any one fre¬ 
quency, introducing no noise, and in addition 
capable of being built at home for pennies. 
Try it, and let us know how it works out. 

FCCTFY 
. . . JV/V 


A Look 

at 

Antenna Gain 

Jim Kyle K5JKX 

It’s common belief among VHF/UHF mind¬ 
ed hams that the parabolic reflector is the 
ultimate in antenna design and that things such 
as the ancient collineararray are virtually 
obsolete. 

So maybe it’s time to do a little comparative 
checking into the relative gains of different 
types of antennas, and see just why some have 
better reputations than others. 

The accompanying chart shows a compari¬ 
son of db gain figures and effective aperture 
areas for several of the more popular types of 
antennas, as well as some unpopular types and 
one which is impossible. It leads to some in¬ 
teresting conclusions. 

For instance, we note that for the same 
physical size, the old-fashioned collinear leads 
the league when it comes to gain, with the 
corner reflector running a very close second. 
So why is the collinear losing ground, and the 
corner reflector almost ignored? 

A large part of the answer lies in the fact 
that the figures shown here are the maximum# 
which can be achieved, and many of the more 
popular versions of these antennas fail to meet 
this level of performance. 
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In addition, a collinear of any appreciable 
size almost always runs into feed-line and 
phasing problems which limit its attainable 
gain to something in the neighborhood of 20 

db. 

The corner reflector’s wide horizontal angle 
has helped keep it in the little-used stack— 
although K2TKN has employed this cnaracter- 
istic to good advantage in a beacon-antenna 
design* 

The biggest reason parabolic dishes have 
become so popular, however, is their inde¬ 
pendence of frequency. An 8-foot dish, for 
example, is equally adaptable to operation at 
100 me or 10,000 me. The difference is that 
it will have only 6 db gain and something like 
an 80-degree beam width at 100 me, while at 
10,000 me the gain has climbed to 46 db and 
the beam has narrowed down to about 4/5 of 
a degree wide—just wide enough to hit the 
moon! 

None of the other antenna designs listed in 
the chart, except the horn, have this charac¬ 
teristic. And the horn is not particularly ame¬ 
nable to changes of orientation, so necesary in 
ham work. 

Note that for those antennas in which size is 
not fixed precisely by the frequency of opera¬ 
tion, two standard sizes have been employed 
in preparing the chart. This is to give you some 
idea of the way in which gain varies with 
physical size, and also shows you approximate¬ 


ly how much space would be required for any 
of the designs. In the chart, the symbol A 
represents actual physical surface area, L 
represents total height, and N represents the 
number of elements employed in the array. 
Out of respect for the printer, wavelength is 
represented by W rather than the more usual 
Greek lambda! 

Lf EtTLf V 


Table I. Comparison of Antenna Gains 

and Apertures 


Type of Antenna 

Isotropic point 

db Gain 

Aperture 

source 

0 

0.07956W-' 

Small loop or halo 

1.761 

0.1193W 2 

Half-wave dipole 

2.148 

0.1305W 2 

Stacked haloes 

10 log(2L/W) 

LW/6.28 

4, V 2 wave apart 
Parabolic reflector 

4.77 

0.2387W 2 

1 wavelength dia. 

6.74 to 7.7 

0.5A to 0.6A 

2 wavelength dia. 
Optimum horn 

13.0 to 13.7 


1 wavelength 



square 

10 

0.81 A 

2 wavelengths 

16 


square 


Corner reflector 



1 wavelength 



square 

2 wave, 60° 

10 

0.71 A 

angle 

13 

0.5A 

Broadside array (collinear) 


1 wavelength 

1 1 (max) 

A (max) 

square 

2 wavelength 

17 (max) 


square 



Modification of the 

Saturn 6 


Ralph Bradford K5LPE 
Ernest Williams W5CWS 


The authors acquired a pair of Saturn 6 
halo antennas with the idea of using them in 



club and Mars nets. They were tuned to the de¬ 
sired frequency and the Q section prepared as 
recommended by the manufacturer. Results 
were very poor. In good weather a high swr 
was obtained and during rainy weather the swr 
was even higher. Experimentation followed 
resulting in a modification employing a Gamma 
match. Bud Minibox 5" 1 2-M” w 2-Ji" h was 
used as an enclosure for the variable condenser 
and coax connector. A l-M" hole and a 
%" hole were cut in the bottom of the U- 
shaped part of the box. A piece of 1/16" poly- 
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ORIGINAL 

Id 



ARRANGEMENT 


MINIBOX 


VARIABLE 
CONDENSER 

POLYSTYRENE 
INSULATION 


3/8 ALUMINUM TUBING 
GAMMA ARM 

SHORTING STRAP-LOWER RING 
TO GAMMA ARM-APPROXIMATELY 
15 FROM CONDENSER 



KILOWATT MOBILE 
(or fixed) 



LA-500M LINEAR AMPLIFIER 


* 1000 WATTS PEP POWER 

* SINGLE KNOB TUNING 

* BUILT IN ANTENNA SWITCHING 

* 6 TUBES IN GROUNDED GRID 

* LOW TUBE REPLACEMENT COST 

* CHROME PLATED CABINET 3"X12"X15" 

* REQUIRES 900 to 1200 VDC AT 
500 MA AVERAGE - 1 AMP PEAK 

* AIRCRAFT TYPE METER ILLUMINATION 


AS MODIFIED 

stvrene was attached to the box over the l-M" 

at 

hole using 4-40 volts and epoxy resin. A small 
50 mmfd variable condenser was mounted in 
the center of the polystyrene. The coax con¬ 
nector mounted in the Ss" hole. Two holes were 
drilled in the side of the same unit and con¬ 
nected across the two bolts holding the lower 
ring sections to the insulation material. The 
center bolt holding the insulation material to 
the mast must be grounded to the minibox. 
The coax connector is connected to one side 
of the condenser inside the minibox. A %" 
diameter piece of aluminum tubing is connect¬ 
ed to the condenser on the outside of the 
minibox. This tubing is extended to a position 
under the lower ring of the halo and then bent 
to follow the curvature of the halo. It is 15" 
long and is spaced %" below the lower ring of 
the halo. Closer spacing of the tubing will re¬ 
quire a different length of tubing. Do not allow 
this tubing to touch the minibox or mast. Using j 
this modification, the authors have obtained a 
1:1 swt and in rainy weather a 1.5:1 ratio. 

Famous 64ZU Minibeams Now Popularly Priced 

The World Famous Mtnlbeam 10-15-20 meters through mass 

purchases now available at the low, low price .. $49.95 j 

CB-10 Dual driven two element beam with T.S db gain on 10 

meters or CB Bands 

Weight 5 pounds — powerful — only ....$24.95 

Hottest Parks Converters that will not overload and need no 

preselector. 

Model 50-1 fully powered — no extras ..$34.50 

Model 144-1 fully powered 3 db noise ...$54.95 

Write for details 

GAIN, Inc., Dept. 73-8, 1209 West 74th, Chicago 36, Ill. 


PRICE $189.95 

Amateur Net 

Available NOW 

Thru Your Distributor 

Power Supplies For LA-500M 

Model PS-1000 115 V.A.C. For Fixed 
Station $119.95 
Model PS-1000B 12 V.D.C. For 
Mobile Station $179.95 



6 METER CONVERTER 
WITH NUVISTOR PRE-AMP 


Unbeatable performance at an unbeatable price. Only 
$10.00 ppd.l Complete with 6U8A, 6CW4 tubes and 
choice of 36 me. crystal for 14-18 me. output or 
49.4 me. crystal for broadcast band output. Fully as¬ 
sembled, tested and guaranteed. Sensitivity .1 micro¬ 
volt. Noise figure 2.5 db. 

Mail your order today, 

VANGUARD ELECTRONIC LABS Dept. H-8 
190-49—99th Ave. Hollis 23, N. Y. 
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Utopia Break-in 


George Thurston W4MLE 
3407 Prock Drive 
Tallahassee, Florida 


Ask any CW operator what he'd most like 
to have—all expense aside—and after he named 
his favorite dream receiver and a full KW to 
a stacked rotary 80-meter rhombic, he'd proba¬ 
bly name complete break-in (QSK) as his 
secret desire. 

The advantages of a system which will let 
you “hear through” your own sending to keep 
track of what's on the frequency are so obvious 
they don't need exposition. But for some rea¬ 
son, a superstition has grown up that this is 
next to impossible to achieve in practice. 

Perhaps one reason it seems too difficult is 
that there persists a popular illusion that QSK 
is something you ought to be able to have for 
10 minutes work and a couple of small resistors 
or diodes. 

It is simple. But it's not all that simple, and 
you might as well resign yourself to a circuit 
using a couple of tubes or transistors, a power 
supply, perhaps a relay or two and a handful 
of small parts. 

There are probably as many systems for 
QSK as there are operators using them. And 
one operator may regard as “complete” break- 
in what another operator may regard as semi- 
break-in. 

For our purposes, we'll consider a complete- 
break-in system as any lashup which will per¬ 
mit a CW operator to go from transmit to re¬ 
ceive and back again using only his key to do 
it—and which will permit him to hear signals 
in his receiver during brief pauses in his trans¬ 
missions. 

This includes even those systems which tend 
to blast the ears off the operator through re¬ 
ceiver overload, and those systems which turn 
off the receiver for whole characters and words 
at a time, opening it up only during the longer 
pauses between words or sentences. 


Actually, QSK demands of a station that it 
be a closely coordinated unit, with receiver, 
transmitter, monitor and antenna controls all 
operated automatically and at high speed by 
the key —and with no other controls or switches. 
This is the sine qua non of QSK operation. 

This requires that the transmitter oscillator 
(or mixer if its a heterodyne rig) be keyed, 
so that there's no signal to block the receiv¬ 
er during pauses in the transmission. 

The receiver must be keyed, so it will be 
“mute” during key-down, to avoid all kinds of 
squawks, grunts, clicks, screams, screeches and 
thumps which result from overloading it with 
the transmitter signal. 

It requires a means of monitoring the keying, 
so that the operator can tell what he's sending. 

And it demands some means of protecting 
the receiver from damage by the transmitter's 
rf. 

Receiver Protection 

This is one of the simplest demands to meet. 
Most receiver front ends are pretty rugged 
these days and there are many ways of pro¬ 
tecting them from rf damage. 

One of the most common, and one of the 
best, is the TR switch, which permits use of 
the transmitting antenna for receiving. There 
are a million circuits (more or less) for TR 
switches, so we'll just mention the method here 
and let it go at that. 

A method used in the popular surplus Com¬ 
mand Receivers is to put an NE-2 or NE-1 
across the antenna terminals of the receiver. 
Normally this has no effect on reception. But 
when the rf peak voltage is high enough to fire 
the tube, it appears as a dead short across the 
antenna, “clamping” the voltages which appear 
on the receiver antenna coil and first rf ampli¬ 
fier grid. The ARC-5 receivers had a high im- 
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pedence antenna connection. Most modern 
commercial receivers use 52 or 72-ohm inputs 
and rf voltages seldom get very high, even 
with a powerful local transmitter. The danger 
point is the secondary of the first rf transform¬ 
er—at the grid of the rf amplifier. Good prac¬ 
tice would be to install the neon lamp from 
grid to ground of the rf amplifier tube. (Fig. 
1 A & B) 

Another method is to use a pair of diodes 
(e.g. lN34s) connected in parallel, back to 
back, across the antenna terminals. These di¬ 
odes have no effect on reception because even 
their forward resistance is very high when 
measured at a few millivolts. However, when 
the transmitter goes on, rf potentials at the 
receiver antenna terminals get up to at least 
several volts—even on low impedence inputs. 
At these voltages, the diodes’ forward resis¬ 
tances are very low. They’re connected in re¬ 
verse polarity to each other, so they “clamp” 
the rf input to very low voltages. (Fig. 1 C) 

A very fast acting relay can be used to 
remove the receiver input from the antenna 


feedline and ground it. The relay handles no 
rf power, so any very light duty, fast acting 
relay, such as a keying relay, can be used. 
(Fig. 1 D) 

All of these methods (except the relay) are 
potentially capable of producing TVI because 
of the clipping of the rf signal, which occurs at 
the limiting device. The usual anti-TVI meas¬ 
ures should be effective. 

Keying the Transmitter 

Most modem transmitters interrupt the os¬ 
cillator signal when the key is up. If yours 
doesn’t do this, but keys a buffer or the final, 
you’ll have to modify it so that the oscillator 
can be keyed. This is a problem you’ll have to 
solve yourself, perhaps by referring to other 
articles on keying in the amateur magazines 
and handbooks. A word of advice, however. 
Grid-blocking keying methods are generally 
more easily adaptable to QSK systems than 
cathode or screen keyings. 

On the subject of oscillator keying, it is 
worthwhile to mention that other systems do 


12AX7 

I2AU7 



FIS. 2 SIMPLE KEYED StOETONE SENERATOR. 
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exist for keeping your oscillator from inter¬ 
fering with reception on the same frequency. 
It is possible, but very careful shielding and 
use of very low powered oscillators, to let 
the VFO run continuously, and to key the fol¬ 
lowing stages only. It is possible to make the 
oscillator inaudible in the receiver but the care 
and elaboration of mechanical detail is greater 
than most hams like to try. Heterodyne ex¬ 
citers, of course, may be keyed in the mixer, 
since both the oscillators are off the operating 
frequency and may be left running at all times. 
And frequency shift keying has been used by a 
few hardy experimenters with varying degrees 
of success. In this system, the oscillator is left 
running, but keying inserts inductance or ca¬ 
pacitance which shifts the frequency to the de¬ 
sired operating frequency. When key goes up, 
the VFO swoops back to its resting frequency. 
This system, of course, also requires that fol¬ 
lowing stages be keyed, and that time sequence 
keying be used to eliminate the chirp. I don't 
recommend the system (nor recommend 
against it). I mention it in the interest of 
completeness. 

Monitoring 

Two methods of monitoring are in common 
use in QSK stations. 

One uses the receiver (or a separate re¬ 
ceiver) to listen to the transmitted signal. 
This requires that the monitor be tuned to the 
operating frequency. 

While a receiver makes a perfectly satis¬ 
factory monitor—and superior in some respects 
to other monitors—it requires constant retun¬ 
ing if you QSY much. It's almost helpless un¬ 
less you constantly work directly on your own 
frequency, and when working DX this is often 
not desirable. A separate receiver, of course, 
permits working off your own frequency. But 
have you ever tried working a contest like 
FD or SS while tuning two receivers, plus your 
VFO, logging and hunting new territory at 
the same time? 


IF AMPL 



The alternative is the use of a sidetone 
generator (audio oscillator) whose output is 
either fed directly to a speaker or injected into 
the receiver audio amplifier so that it comes 
out where the rest of the audio comes out. 
(Fig. 2) 

The sidetone is keyed along with the trans¬ 
mitter by some means, such as an extra pair 
of contacts on the keying relay, a separate re¬ 
lay controlled by the keying relay, or block¬ 
ing grid bias controlled by the transmitter key¬ 
ing. Some sidetone oscillators use transistors 
which derive their power from rectified rf 
picked up from the final. * 

Muting the Receiver 

This is the aspect of QSK operation which 
has baffled so many operators who attempt 
break-in operation. 

Owners of Collins 75A and S-line receivers, 
Drake 2-Bs and some others with good CW 
AGC circuits have this problem practically 
licked. They just let the AGC handle the re¬ 
ceiver quieting and let it go at that. It works 
OK, if you use a sidetone when working off 
your own frequency. 

Another common (though not painless) 
method often used is the “let ’er grunt” meth¬ 
od in which the receiver is simply run at 
normal gain and the rf overload is relied on to 
do its own muting. This works with some re¬ 
ceivers which overload nicely. (I once used a 
Hammarlund HQ-110-C which did fine this 
way.) Of course, both this method and AGC 
method provide their own monitor signals. The 
disadvantage, of course, is the same for both— 
you have to listen on your own frequency. 
Some receivers don't take kindly to this treat¬ 
ment and the resulting screams from the loud 
speaker can be heard all over the block—until 
drowned by screams from outraged neighbors. 
Hammarlund crystal filter receivers old and 
new usually fall into this category, and so do 
many other makes and models. 

A third (and somewhat more sophisticated) 
means of receiver muting sharply reduces the 
rf and if gain of the receiver each time the 
key goes down. This is really a manual vari¬ 
ation of the A VC method, but it must be ac¬ 
complished externally by some device, such 
as switching diodes, or transistor or relay. 
There are a number of means of keying a re¬ 
ceiver's rf gain (or “sensitivity”) so let's look 
at a few circuits and methods. 

AYC Blocking 

On many receivers it is possible to lift the 
AVC bus from its ground return and inject a 
blocking bias voltage whenever the transmitter 
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is keyed. This, often, can be adjusted so as 
to reduce the sensitivity to any desired degree, 
from a slight reduction to complete cut-off. 

(Fig. 3) 

On some receivers, it is difficult or impos¬ 
sible to isolate the A VC bus in this way. In 
others, recovery time after the blocking bias 
is removed, may be too long for practical 
break-in. 

RF Gain Keying 

Many receivers use a pot on the cathode 
circuit of the rf and if amplifier tubes to vary 
the bias—and hence the gain—of the stages. 
With these receivers, a relay may be used to 
insert a high value of resistance in the cathodes 
when the key is down, thus reducing receiver 
sensitivity. (Fig. 4) This method has a ten¬ 
dency to be quite noisy, since it may respond 
loudly to the first few cycles and the last few 
cycles of the keyed characters from the trans¬ 
mitter. Some effort with timing circuits, how¬ 
ever, will usually remove these clicks. Timing 
circuits won't, however, remove clicks gener¬ 
ated within the receiver by the keying of its 
if amplifier strip. 

As with other if muting methods discussed 
so far, it is necessary to listen on your own 
frequency unless other monitor methods are 
used. 


With all methods of rf /if sensitivity keying, 
any clicks, thumps or spurious responses gen¬ 
erated in the receiver by the keying will be 
amplified by following receiver stages and a 
very small click at the origin can assume ear- 
splitting proportions before it emerges from 
the phones or speaker. 

T-R Switch 

The TR switch was mentioned earlier as a 
means of antenna protection. It can also be a 
good receiver muting device provided the re¬ 
ceiver is excellently shielded against pick-up of 
stray rf through anything but its antenna ter¬ 
minals. 

To test this, disconnect the antenna from 
the raceiver, replace it with a small composi¬ 
tion resistor of the proper value (usually 50 
to 75 ohms) and shield the resistor itself from 
rf by enclosing it in a small metal box or can. 

Turn on your transmitter, tune in your sig¬ 
nal and hold the key down (with antenna on 
the final and the rig tuned to a clear fre¬ 
quency or on top of a foreign broadcast or 
commercial station in an amateur band). (The 
chances are good that any output is going to 
QRM somebody. Why should that somebody 
be a ham when there are so many other handy 
signals around?) 

If you can hear your transmitted signal only 
faintly (S-5 or less) chances are that you can 
use T-R switch receiver muting. If it is more 
than about S-5, either plan another kind of 
muting or prepare to do some fancy modifying, 
shielding and by-passing of your receiver to 
get ride of stray pick-up. (This could be worth¬ 
while in itself, especially if you use a beam. 
Stray pick-up can play hob with your front- 
to-back ratio.) 
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If you plan to use TR switch muting, the 
best way is to grid-block key the tube(s) in 
the TR switch with a high negative voltage 
(150v or so). Naturally, this also takes care 
of receiver front end protection. 

Audio Muting 

It is quite possible, of course, to mute the 
audio portion of the receiver, thereby largely 
eliminating the problems of click and varying 
rf sensitivity of the receiver on various bands 
and with various antennas. 

Audio muting, naturally, means that you 
can't listen to your own signal in the receiver. 
So you must provide a monitor signal from 
a sidetone generator. This can be injected into 
the audio amplifier at a point following the 
muting cut-off, or it can simply be fed to a 
separ 4 


which will permit you to hear the band at all 
times when the key is up. 

(3) Some means of keying the receiver off 
when the transmitter is keyed on. 

(4) Some means of monitoring your own 
sending. 

There is a wide variety of choice in ways to 
accomplish each step. The over-all system must 
operate as a system and not as a melange of 
separate and disjointed units. 

The results are worth every bit of effort it 
takes to accomplish QSK. And the ability to 
work full break-in with no effort is a very 
large factor in enjoyment of all types of oper¬ 
ating—rag chewing, DX, traffic and contests. 

Rut a warning—once you get used to QSK, 
you never want to go back to cruder systems. 
You feel absolutely "‘blind” if you can’t hear 




Carlos Robertson KIMRK 
39 Gleason St, 
Framingham, Mass. 


A Practica 
Vee Beam 
Design 


How would you like to put a kilowatt on 
20 meters? “Great,” you say, “but too expen¬ 
sive.” Not necessarily. The following article 
will describe how to do just that. The amount 
of input power you will need to get an effec¬ 
tive radiated power of 1000 watts will depend 
on several factors including the space avail¬ 
able for an antenna. 

Described is a Vee antenna that will: 

1. Operate on all bands from 80 meters 

up, 

2. provide gain compared to a half wave 

dipole even on 80 meters, 

3. be easy to feed and load on all bands, 

4. be simple to construct and get on the 
air, 

5. be very inexpensive, 




PATTERN IN PLANE OF 
ANTENNA 


THREE-0 PATTERN 


ONE WAVELENGTH 
PATTERN 



FIGURE I 


6. provide for switching the direction of 
the beam without resorting to rotators, 

7. occupy no more space than an 80 meter 

half wave dipole. 

If this kind of antenna is what you have been 
looking for, read on. 

Depending on what you have available in 
the way of natural supports (trees, buildings, 
etc.) the materials for this antenna will cost 
less than $10.00. If you have to erect one or 
more supports the cost will, of course, increase. 
Even if you have to construct your Vee from 
scratch, the cost will be appreciably less than 
an equivalent store-bought beam, and you will 
have an all-band antenna in the bargain. 

Just to convince you of the capabilities of 
the Vee antenna let me briefly tell you of the 
incident that sold me. Not too long ago I had 
occasion to spend about six weeks in sunny 
Southern California. Naturally the rig went 
along. All sorts of antennas were tried, with 
varying degrees of success (mostly poor). Fi¬ 
nally, it was decided to try the little known 
Vee. One thousand feet of No. 26 enameled 
wire, one hundred feet of 300 ohm twin lead, a 
ball of twine, a couple of fish sinkers and a 
baseball pitcher completed the list of materials. 
Of course, the pitcher was only used to accur¬ 
ately throw the fish-sinkers over a tree limb. 
The sinkers were left attached so that they act¬ 
ed as automatic tension adjustment. The actual 
job of getting the wires up in the air was much 
more simple than trying to describe it. 

At any rate, the following day a phone con¬ 
tact was made on 15 meters with a W2 in 
upper New York State. He gave me a signal 
report of Q5-S9. My rig was running about 100 
watts inupt. We had a nice chat of 15 to 20 
minutes with absolutely no signal difficulties on 
either end. Immediately upon signing the W2 
was called by a K6 located about three miles 
from my QTH. The K6 said he was running 
the proverbial California kilowatt into a cur- 
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Antenna Length 

Power Gain 

0 of 

Max Radiation 

(wavelengths) 

1 

1.2 

54 degs 

2 

1.4 

36 

4 

2.1 

25 

6 

3.1 

20 

8 

4.3 

18 

10 

5.6 

17 

12 

7.2 

16 


Power Gain of Single Long Wire 
for Various Lengths 

Fig. 2 


rently popular tri-band beam (of the $200 
class) with an advertised gain of about 8 db. 
Well, you’ve probably guessed the result. The 
K6 received the identical signal report that 
I did—Q5-S9. If we can assume identical effi¬ 
ciency in the two finals you can see that my 
Vee was giving me an 18 db gain. This is 
equivalent the 10 db difference in iput power 
plus the 8 db gain the tri-band beam should 
have. This 18 db is the theoretical maximum 
gain figure for the Vee with 10 wavelength 
legs, which is exactly what my Vee was. That is 
not bad performance from a $4.00 antenna! 
(The pitcher was free.) 

Before you decide to rush out to the local 
hardware store for a handful of fish sinkers, it 
would be well to take stock of the amount of 
real estate under your control. A ten wave¬ 
length Vee for 15 meters is approximately 
450' long by 250' wide at the widest point. 
That is a considerable chunk of real estate and 
not every one will have two and one half 
acres for antenna farming. On the other hand, 
most everyone (except apartment dwellers) 
will have room for an 80 meter dipole. The 
last part of this article will describe in detail 
the construction of a Vee antenna that will fit 
into the space normally required for an 80 
meter dipole. 

Although the intent of this article is to in¬ 
spire you to build and enjoy the described Vee 
antenna, it is not recommended that you skip 
the following few paragraphs. These para- 
garphs deal with the theory of how a Vee 
works as it does and also list some alternate 
ways of squeezing the last db from the system. 

Single Long Wires 

A single long wire antena will exhibit 
“gain” compared to a half wave dipole. This 
is illustrated in Fig. 1. Note that the pat¬ 
tern in the plane of the one wavelength anten¬ 
na is not concentrated broadside as in the case 
of a half wave dipole. Instead, the lobes of 
maximum radiation are at an angle of 54 de¬ 
grees to the axis of the wire. Each of these 
lobes contain a greater concentration of energy 


than the lobes of the half wave dipole. Hence, 
the full wavelength antenna exhibits “gain” 
as compared to the dipole. The radiation pat¬ 
tern of a two wavelength antenna is shown in 
Fig. lb. Notice that as in Fig. la the lobes 
of maximum radiation are not at 90 degree 
angles to the antenna axis. In fact, the lobes 
are much closer to the wire axis than in the one 
wavelength example. You can see then, that as 
the wire is made longer, the axes of the lobes 
of maximum radiation lie closer to the axis of 
the antenna itself. The power gain and the 
angle of maximum radiation for various lengths 
of single long wire antennas is listed in Fig. 2. 

The Vee Antenna 

A Vee antenna is a bi-directional antenna 
consisting of two horizontal wires arranged to 
form a V. In its unterminated configuration it 
is bi-directional; however, by terminating each 
leg in a non-inductive resistance of the proper 
value, one lobe can be eliminated for all prac¬ 
tical purposes and the antenna will then radiate 
in only one general direction. 

The process by which a Vee antenna pro¬ 
vides gain is similar to that of a single long 
wire. The Vee will always provide more than 
two times the power gain of an equivalent 
length single wire. This is due to the interac¬ 
tion of the fields of each wire of the Vee upon 
the other wire. The method by which the Vee 
forms a bi-directional radiation pattern is illus¬ 
trated in Fig. 3. The lobes produced by each 
leg of the Vee are designated as follows: on 
wire AA', the lobes are numbered 1, 2, 3 and 
4; on wire BB', the lobes are numbered 5, 6, 7 
and 8. When the proper angle 0, called the 
apex angle, is chosen, lobes 1 and 4 have the 




FIGURE 3 

Lobe Patterns of a Vee Antenna 
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same direction and combine with lobes 6 and 
7. This combination forms two stronger lobes 
that lie along a line bisecting the enclosed 
angle <f>. Lobes 2, 3, 5 and 8 are largely can¬ 
celled since they are equal in amplitude, 
but opposite. There will be a certain amount 
of radiation broadside to the antenna due to 
minor lobes, but because of partial cancella¬ 
tion, these minor lobes will not be effective 
for long range communications. They are quite 
helpful however in short haul and local activ¬ 
ity. The resultant radiation pattern for the Vee 
antenna is illustrated in Fig. 4. 

As with other long wire type antennas the 
greater the leglength the greater will be the 
overall gain and directivity of the Vee antenna 
As mentioned previously the gain of the Vee is 
somewhat more than two times the gain of a 
single long wire of the same length due to the 
lobe combination and the interaction effects. 
The theoretical gain of the Vee for various leg- 
lengths is listed in Fig, 5. The actual length 
according to the published formula for deter¬ 
mining wavelength is not at all critical within 
reasonable limits. The longer the leglength 
the less critical the actual length will become. 
If you use a length that is within 5 % on a leg- 
length of three wave lengths or more, there 
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Power Gain 
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10.5 
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24.6 
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Introducing the TR-44, a high- 
performance rotor system for 
the Amateur on a budget who’s 
ready to upgrade his antenna 
installation. 

The TR-44 approaches the accuracy and 
ruggedness of the famous Cornell-Dubilier 
HAM-M but is designed specifically 
for intermediate loads. 

Check these features: 

• Control box contains the HAM-M meter. 

• Dimensionally identical to TV rotor types 
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using a TV rotor, the TR-44 is for you! 
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will be no noticeable difference. Although the 
general broad statement that “the longer the 
length the better” is valid, there is a point of 
diminishing return. Practically speaking, leg- 
lengths of more than 15 to 20 wavelengths 
will not provide a significant increase in gain. 
This is because of losses incurred in the longer 
lengths. Eventually a length will be reached 
where the losses will cancel any gain, result¬ 
ing in nothing more than wasted wire. Al¬ 
though the author has not done any conclusive 
work in the VHF-UHF regions, it is possible 
that by counteracting certain types of losses, 
greater leglengths than mentioned above 
can be used . This will have to wait for the 
future. 

Apex Angle and Vertical 
Radiation Angle 

The optimum apex angle for the Vee is 
usually chosen as twice the angle between the 
lobes of maximum radiation and the wire axis. 
In practice a slightly smaller apex angle is used 
when the leglength is less than about three 
wavelengths. When the Vee is to be operated 
over a wide range of frequencies, the apex 
angle to be used is found by averaging the op¬ 
timum angles for the frequencies involved. 
Reasonably good results are obtained if the 
optimum apex angles for the highest and low¬ 
est frequencies to be used are averaged. The 
optimum apex angle for various leglengths is 
shown in Fig. 6. 

The Vee does not radiate the major portion 
of its energy along the surface of the earth. 
The maximum angle of vertical radiation de¬ 
pends on the length of the legs and the anten¬ 
na height above the earth. Generally, as the 
height is increased or the leglength increased, 
the vertical angle of radiation becomes less. 
The effective vertical angle of radiation can be 
changed to practically any angle desired by 
tilting the antenna properly. For example, if 
you want a lower angle of vertical radiation 
than obtainable with your particular height 
and leglength combination, simply increase 
the height of the apex until the desired angle 


Antenna 


Vertical 

Leglength 

Optimum Apex 

Radiation 

(wavelengths) 

Angle (degs) 

Angle (deg 

1 

90 

31 

2 

70 

27 

3 

58 

23 

4 

50 

20 

6 

40 

16 

8 

35 

14 

10 

33 

13 

12 

30 

12 


Optimum Apex and Vertical Radiation 
Angles for Vee Antenna 

Fig. 6 



Figure 7 


For Apex angle see Fig. 6 


Radiation Pattern of Unterminated 
Vee Antenna 


Band 

Gain 

Vert. Rad. 0 

SOM 

1 db 

40 deg 

40M 

3 db 

31 deg 

20M 

5 db 

27 deg 

15M 

6 db 

23 deg 

10M 

8 db 

20 deg 

6M 

1 1 db 

19 deg 


is obtained. This trick is more useful with the 
shorter leglengths since the apex height for 
a 10 wavelength Vee would have to be in¬ 
creased appreciably to make much of a change 
in the vertical radiation angle. However, this 
is not too troublesome since a 10 wavelength 
Vee will give you a vertical angle of approx¬ 
imately 13 degrees with the antenna horizon¬ 
tal. This angle is admittedly somewhat greater 
than optimum for one-hop DX, but usually 
will be more than adequate. The approximate 
angle of vertical radiation for various leg- 
lengths is also listed in Fig. 6. These angles 
are valid for an antenna height of one-half 
wavelength. 

Feeding the Vee Antenna 

It is necessary to feed the two legs of the 
Vee antenna 180 degrees out of phase in order 
to set up the lobes as illustrated in Fig. 3. 
Balanced feedline should be used and if a 
wide frequency range is to be covered provi¬ 
sion should be made to tune the feeders to the 
frequency in use. 

Probably the simplest method of feeding the 
Vee is a 600 ohm resonant line which is at¬ 
tached to the apex of the Vee. If a non-reson¬ 
ant line must be used, a quarter wave match¬ 
ing stub is required. The Vee can also be fed 
at any point along either leg that is an odd 
number of quarter wavelengths from the open 
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end of the antenna. In this case a quarter wave 
stub must be connected to the apex and a %i Q” 
bar matching section should be used at the 
feedpoint. It's obvious that frequency cover¬ 
age will be limited in these cases. 

Radiation Pattern and 
Directional Characteristics 

In its unterminated configuration the Vee is 
bi-directional. It can be made uni-directional 
by properly terminating the free end of each 
leg in a non-inductive resistance. The actual 
value of the resistance will depend on too 
many variables to state an exact value here. 
Each individual installation will require a 
slightly different value somewhere between 
400 and 800 ohms. Theoretically the value 
is 600 ohms, but due to ground conductivity, 
wire size, apex angle, height, frequency, and 
several other factors, it will change. The exact 
value required for your installation can be 
found by the trial and error method. Use the 
value that produces the lowest SWR for the 
frequencies involved. The resistance finally 
chosen should be capable of dissipating at 
least one third of the input power. A good 
ground consisting of 6-8 feet of one-quarter 
inch copper rod driven into the ground directly 
under the terminating resistors is very impor¬ 
tant. There are several other methods of mak¬ 
ing the Vee uni-directional, but limited fre¬ 
quency coverage and increased constructional 
difficulties limit the usefulness of these meth¬ 
ods. 

Practical Design for an 
Ail-Band Vee Beam 

Now let's consider a practical design for an 
all-band Vee Beam. The first order of business 
should be a listing of the characteristics the 
antena will have. The following are considered 
to be minimum requirements: 

1. It must be an all-band antenna. 

2. It should exhibit as much gain as 
practicable. 

3. It should be easy to feed and load on 
all bands. 

4. It should be relatively easy to con¬ 
struct. 

5. It should be as small as possible, con¬ 
sistent with good gain characteristics. 

6. It should be as inexpensive as practi¬ 
cable. 

An additional feature, although not required, 
is the capability to switch the beam directions, 
or, more properly, to attenuate signals from 
one direction. This feature will allow the QRM 
reduction so often wished for in working DX. 

Once the features of our antenna are de¬ 
fined, we need to make several arbitrary de- 
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cisions, If DX is the major activity we will 
want to erect the Vee pointing the open end 
toward the DX areas. This will allow the beam 
to be switched to attenuate signals from direc¬ 
tions opposite to the desired DX signals. This 
is true because the beam direction in the ter¬ 
minated configuration is toward the terminated 
ends. If, on the other hand, you are not partic¬ 
ularly interested in DX, point the open end 
in the opposite direction. This way, if you 
should ever want to work DX, you need only 
to remove the terminating resistors and go to it. 
Remember, the unterminated Vee is bi-direc¬ 
tional. Most hams (except apartment dwellers) 
will have the room required for an 80 meter 
dipole; therefore, this design is based on a leg- 
length that will fit into that space. As mention¬ 
ed before, the half wavelength Vee theoretical¬ 
ly is no better than a half wave dipole. In 
practice you will find that you will get better 
reports on 80 with a half wave Vee than with 
a half wave dipole. This is due to the partial 
combination of the major lobes even at this 
short leglength. 

The pertinent dimensions and layout of the 
Vee are illustrated in Fig. 7. Before anyone 


notices, let me hasten to say that the apex 
angle indicated is not the same as the one that 
will result by averaging the highest and lowest 
frequencies. The angle indicated was chosen 

bv the author to favor the 40 and 20 meter 

* 

bands. If you have a different preference, by 
all means choose the apex angle that favors 
that band. To be sure, the other bands will not 
be optimum, but no all-band design will give 
perfect results on all bands. 

The length indicated is calculated for 3.5 
me as the lowest frequency and, as stated, is 
not overly critical. The relays for switching 
the terminating resistors in and out are not re¬ 
quired unless you want the luxury of beam 
switching from the operating position. If you 
do include them, be sure to adequately protect 
them from the elements and choose a relay that 
can handle at least 50% of the input power. 

This is not an exhaustive treatise on Vee 
antennas. Unfortunately, space does not per¬ 
mit going into all the details of Vee design. 
Suffice to sav that the author has a first-hand 
working knowledge of the Vee and as long as 
the real estate is large enough, there will never 
be a different kind at this QTH. 


Coax Cable Losses 


Most every serious or would-be serious 
VIIFer knows by now that loss in the coax 
feedline to the antenna is one of the most 
insidious causes of poor station performance. 
But not so well-known are the maximum 
lengths of various kinds of cable usable to stay 
within specified loss figures on each of the 
VHF bands. 

The accompanying chart shows the lengths, 
in feet, of the three most popular types of 
coax which produce the specified loss figures 
on the various VHF bands. For instance, on 
144 1c the chart tells you that you will get 
I db of loss every 40 feet with the lowest- 
loss cable listed, which is RG-11. You get near¬ 
ly 20 percent greater loss with RG-8, which 
gives 1 db of loss every feet. 

Not listed are the newer “polyfoam” type 
of cables, since accurate loss information on 
them is slow in becoming available for calcula¬ 
tions. One manufacturer has advertised his as 


having 35 percent less loss than RG-8; a bit 
of figuring shows that this probably means the 
losses are 65 percent as great, so you should 
be safe in using 1M times as long a run of this 
cable as the listing shows for RG-8 on any 
given band. 

. . . K5JKX 


TabJe I—Lengths of Coax for Specified 
Cable Losses (in feet) 


FREQUENCY 

TYPE 


LOSS 



In Me 

of cable 

1 db 

2 db 

3 db 

4 db 

5 db 

50 

RG-1 1 

80 

160 

240 

320 

400 

50 

RG-8 

67 

133 

200 

267 

333 

H4 

RG-1 1 

40 

80 

120 

160 

200 

50 

RG-58 

33 

67 

100 

133 

167 

144 

RG-8 

33 

67 

100 

133 

167 

220 

RG-1 1 

31 

62 

93 

124 

155 

220 

RG-8 

27 

54 

81 

108 

135 

432 

RG-1 1 

21 

42 

63 

84 

105 

144 

RG-58 

18 

36 

54 

72 

90 

432 

RG-8 

17 

34 

51 

68 

85 

220 

RG-58 

13 

27 

40 

54 

67 

432 

RG-58 

9 

18 

27 

36 

45 
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The ON5 and PA9 

Operation 


How it All Began 

Ever since my wartime experience of Mobile 
operation in the Army, I have always been in¬ 
terested in Mobile operation. Thus, when early 
in 1962 1 heard ON4PL Mobile on 80-metres, 
I naturally wanted to contact him and we had 
a pleasant QSO, 

In May of that year I had to go to Belgium 
on a business trip, and so I decided to spend 
the weekend visiting ON4PL—Leon Peters. 
I had a very, very pleasant reception from him 
and his family who entertained me with a 
magnificent dinner well into the night after 
showing me all round the district, particularly 
the Barrage of Eupen where he had been 
operating Mobile when I worked him. 

During the course of the evening we natur¬ 
ally discussed Mobile operation and he asked 
me what I though of the idea of organising 
a Mobile Rally at Verviers. He pointed out that 
Venders was only a few miles from the Ger¬ 
man frontier and also from the Dutch fron¬ 
tier, so he felt that one could really organise 
an International Mobile Rally—certainly it was 
no distance for the Dutch stations to come, or 
for the Germans* 

‘Did I think any British stations would come 
to such a Rally?” I am afraid I replied emphat¬ 
ically o :: as * I pointed out, I thought it 
very unlikely that we would be able to get a 
license to operate in Belgium because we do 
not grant reciprocal licensing facilities to other 
countries. The Dutch and Germans would 
probably be allowed to operate in Belgium, 
but I could not see the fun for a lot of English 
stations to come over merely to watch* 

After a little pause, Leon replied—“But sup¬ 
posing I could get you licenses to operate, do 
you think the British would come then?” 


Edgar Wagner 638ID 
5, Ferncroft Avenue 
London, N.W.3. 

This changed the picture entirely and I 
enthusiastically replied—“In those circum¬ 
stances I cetrainly think British stations would 

* 

come.” 

And Here the Matter Rested 

In the autumn of 1962, I got a letter from 
Leon saying that he was pretty confident that 
he could arrange for the British stations to be 
permitted to operate on the day of the Rally. 
I am afraid that I replied that I doubted if 
many British stations would go to the expense 
and trouble of taking their cars across to Bel¬ 
gium to operate for one day only. Naturally, 
Leon thought I was being very greedy but, 
nevertheless, with his typical indefatigable 
spirit he plunged once more into the fray and 
asked what would be the minimum period 
which I thought would attract British partic¬ 
ipants to the Rally. I suggested a week. 

Towards the end of 1962, Leon again wrote 
that he was now confident that he could get 
us the licenses to operate in Belgium for about 
a week, that the date of the Rally had been 
fixed for the 28th April and that he anticipated 
that he would get the licenses from the 26th 
April until the 3rd May. This was highly satis¬ 
factory. I wrote back enthusiastically welcom¬ 
ing the idea, and said I would do my best to 
encourage a British contingent to go to the 
Rally. 

At this stage I felt safe in telling the 
R.S.G.B., the Amateur Radio Mobile Society*, 
ARRL and various magazines, with a view to 
giving the matter some publicity. 

Although no firm details were yet available 
A.R.M.S. published the onnouncement in “Mo¬ 
bile News” and said they would give further 
details when they were available: other jour¬ 
nals also mentioned it. 
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ON4PL co-operating closely with ON4VY, 
President of U.B.A. and SWL Julian Coun- 
haye, then put in some magnificent work and 
the whole matter was finalised, so that appli¬ 
cants from any country could get a Mobile 
Belgian License for this period on application 
being made to—ON4VY, Calls issued being in 
the ON5 series. 

We are indeed indebted to the tremendous 
work and energy which these gentlemen put in 
to the operation. 

I then did all I could to give the operation 
the maximum publicity. I naturally informed 
the R.S.G.B., through the Editor of their Mo¬ 
bile Column: I informed the Short Wave 
Magazine, and I wrote to the ARRL, CQ Mag¬ 
azine and 73 Magazine. 

At this stage no exact detailed information 
was available but I wanted to get this first 
International Mobile Rally as much publicity I 
as possible. 

Later on I received copies of the full details 1 
of the Rallv from ON4PL in French. I had a j 
quick translation made and forwarded the 
original French version with the translation to 
the Mobile Column of R.S.G.B., A.R.M.S., 
Short Wave Magazine, CQ Magazine, 73 
Magazine, the Irish Radio Transmitters So¬ 
ciety, A.R.R.L. and as many other people as 
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I could think of, while also discussing it freely 
over the air. 

As soon as it became clear that our opera¬ 
tions in Belgium would be permitted, we de¬ 
cided to try and get Licenses in other coun¬ 
tries also. 

I wrote to Austria and received a very polite 
letter informing me that the Austrian regula¬ 
tions only permitted the issue of temporary 
Austrian licences to citizens of countries who 
granted similar facilities to Austrian nationals. 
They pointed out that no reciprocal agreement 
had been signed with Britain but added that 
if I could show in practice this facility was 
available even without an official agreement 
being in existence they would still be prepared 
to grant me a temporary licence. Unfortu¬ 
nately, of course, this facility is not available 
and, therefore, no Austrian licence was ob¬ 
tained. 

Others made application for German licences 
and these were also not forthcoming. 

I wrote to the Secretary-General of R.E.F. 
in France on the same basis and received again 
a very polite reply that since no agreement 
existed between Britain and France no licence 
could be granted to a British Subject. He 
added, that in the event of such a proposal 
being put forward by Britain he had little 
doubt that the French Government would be 
prepared to grant licences to British Subjects 
on a reciprocal basis. 

Meanwhile, the Secretary of A.R.M.S.. 
G3FPK, had got into contact with PA0ZD 
and discussed the question of obtaining a 
Dutch licence in connection with the Venders 
Rally. The suggestion was made that a block 
application should be made officially by 
A.R.M.S., through PA0ZD, to the Dutch 
authorities. This, accordingly, was undertaken 
bv A.R.M.S. who submitted the names, Gall 
signs, etc. of all British Amateurs who wished 
to try and obtain Dutch licences, together with 
photostatic copies of the British licences. 

This was the first time that A.R.M.S. has 
dealt officially with a Government Department, 
and all Members of the A.R.M.S. were natur¬ 
ally very interested to see whether this new 
departure of a joint application made by 
A.R.M.S. would bear fruit. 

W e are much indebted to Dr. Ten Herkek 
PA0ZD, for his efforts in this connection which 
resulted in our obtaining temporary Mobile 
licences to operate in the Netherlands from 
the 20th April until the 5th May. 

We were allotted the special Call Sign of 

PA9 followed bv the same letters as those 

* 

which follow the figure in our own Call Sign. 



One of the 80 metre capacity hats 


So, all was set for the Operation ON5 and 
PA9! ! 

The Event Itself 

Now that we had licences to operate in Bel¬ 
gium and Holland, I was not going to waste 
any time. 

On the evening of the 20th April I flew over 
to Holland, using the air ferry service from 
Southend to Rotterdam. Unfortunately, I 
could not get an earlier plane and we landed 
in Rotterdam in the evening. I had selected a 
quiet hotel in the North of Holland—The Hotel 
Bellevue at Egmond-Aan-Zee, and had re¬ 
served rooms in advance. This was important 
because normallv this is the Dutch Bulb Sea- 
son and the hotels in Holland, particularly 
Rotterdam and Amsterdam, are very full at 
this time of year. 

We arrived on the evening of the 20th April 
and went on the air, but without much success 
that evening. We operated intermittently from 
then on throughout the period. 

The first weekend, the 20th and 21st, was 
very difficult because of the R.E.F. Contest. 
Nevertheless, we did achieve some entertain¬ 
ing contacts; On Monday I worked a couple 
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DL1 KN with hot 


of VKs. We operated around northern Holland, 
drove over the dyke which has been built 
across the north of what was once the Zuider 
Zee, and now called the “Ijselmeer.” 

The operation was interrupted for a couple 
of days while we went to Brussels on a busi¬ 
ness visit and the Belgium licence had not yet 
become effective. 

We had the opportunity while in Brussels 
of making the acquaintance of ON4VY, the 
President of U.B.A. (the Belgian National As¬ 
sociation) who had put in such tremendous 
work to obtain the Belgian Licenses for us. I 
was delighted to have the opportunity to meet 
Rene and his wife. Unfortunately, they could 
not dine with me that evening as they Lad 
other arrangements but they showed us a de¬ 
lightful little restaurant in Brussels where we 
had one of the most outstanding meals of the 
trip. Rene also showed us the official Station 
of U.B.A. which is situated in the headquarters 
of the Red Cross Society, with a magnificent 
view from the roof of the building. 

On the morning of Friday, the 26th April, 
we moved off from Brussels and made a num¬ 
ber of contacts, including some very enter¬ 
taining ones while moving fast down the road 
from Brussels to Namur. I knew of a spot with 
a magnificent view over the River Meuse 
which I had visited the year before and which 
seemed to me to be a very good location to do 
some more transmitting. This spot is about 
half way between Namur and Dinant high up 
on a ridge above the little town of Profonde- 
ville. 

The weather was now somewhat misty and 
we did not have much of a view “optically” 
but we did have quite a good view from a 
radio point of view, and work 9Q5 and 5N2 
as well as a number of European stations. 
From here we went on to Verviers. We wanted 
to arrive early in order to meet everyone on the 
day before the Rally. 


On Saturday, the 27th, we worked a bit of 
DX before breakfast, and were very glad to 
hook up with my very good friend, CN8BB, 
Roger Davize of Marrakech. He had, by the 
way, been my first contact with a Call of 
PA9BID/M, so I was very glad to work him 
from ON5ZE/Mobile. 

We joined Leon Peters, ON4PL, during the 
morning, went for a tour of the town and ar¬ 
ranged to lunch with his XYL, but just as we 
were returning to lunch we gave a CQ Call 
and another ON5/Mobile in Verviers came 
back to us. He was one of the American con¬ 
tingent from Germany who had arrived early. 
We found his QTH and immediately drove to 
meet him. He was DL4HU; he was on his 
own and we took him along to the house of 
ON4PL. Unfortunately, he had already had 
lunch but he sat and watched us consume an 
excellent lunch with ON4PL and his wife. 

In the afternoon we went for a run and met 
all the local radio amateurs in the Verviers 
area as well as the SWLs who had put in a 
tremendous amount of work organising the 
Rally. 

Saturday had been brillantly fine and sunny, 
and we all listened with interest to the weather 
forecast which promised the same weather for 
the Sunday, after clearance of early morning 
mist. The only part of this forecast which 
proved accurate was the early morning mist. 
We woke on the Sunday to find the mist cov¬ 
ering the whole countryside; it never cleared. 
The mist developed into a drizzle, and the 
drizzle became a downpour; the weather got 
worse and worse. 

The actual Contest for the Rally took place 
from 8-11 o’clock in the morning when all the 
Mobile stations worked the static stations in 
the Verviers area as well as any other Mobile 
stations. One was allowed to contact each of 
the fixed stations once every 25 kilometres. 
Activity took place on 80-meters and 2-metres. 
I myself operated on 80-metres. Soon the 80- 
metre Band was fairly crowded, particularly 
at the low end around 3.6 megacycles which, 
by the way, is where the Belgian 80-metre 
operators congregate. The Mobiles were either 
approaching Verviers from a distance or, in 
most cases, cruising round and round Verviers 
in circles, making the maximum number of 
contacts, and at 11 o’clock all the Mobiles con¬ 
centrated at the Park de la Tourelle in Verviers. 

Many countries were represented besides 
the Belgians. There were representatives from 
France, Germany (both German nationals and 
Americans and British operators from Ger¬ 
many), Holland and Britain. The British con- 
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tingent was quite numerous, numbering be¬ 
tween 17 and 20 Mobile vehicles. 

The amazing array of 2-metre Antennas 
which were seen was one of the features. 3 
and 4-element 2-metre beams were quite usual 
amongst the 2-metre Mobile contingent usually 
mounted on the roofs of their cars, while the 
80-metre Mobiles had all sizes of capacity hats, 
loading coils, etc. 

The instructions for the Rally had suggested 
a picnic lunch, and this we had prepared but, 
unfortunately, the drizzle had by now become 
a downpour making the picnic somewhat diffi¬ 
cult, and most of the operators decided to eat 
in the Verviers Hotels and Restaurants. 

After lunch, the Rally organisers had pre¬ 
pared a tour of the district starting at Verviers 
and ending at the Barrage of Eupen. A detailed 
route card in the form of a questionnaire, ask¬ 
ing such questions as the type of Antennas 
seen on various houses, the lengths of certain 
long wires which were passed, the age of var¬ 
ious village pumps, was designed to show us 
the most attractive parts of the district. Un¬ 
fortunately, the weather was so much against 
this, the visibility was becoming worse and 
the rain continued, that many operators in¬ 
cluding myself, got lost early in the route and 
decided to make straight for the Barrage ol 
Eupen. Here a large restaurant with magnifi¬ 
cent parking accommodation was available, 
and we used the refreshment facilities. The 
Rally organisers had arranged a seperate room 
and here we all assembled for the prize-giving. 
The people of Verviers had been most gener¬ 
ous and an enormous number of magnificent 
prizes were offered by the people of Verviers 
and the Rally organisers. 

One prize was offered from America—a Mo- 
biliers Microphone—by W80VJ. 

So ended the Rally itself which had been 
a most enjoyable experience despite the efforts 
of the weather to spoil it. 

I had the pleasure that evening of having 



One of the cars with 2 and 80 metre 

antennas 


AUGUST 1963 


6 FOR 6 

ELEMENTS METERS 

Another outstanding 6 meter beam by Cush Craft. 
Elements are full size *k” .058 wall aluminum 

tubing. Boom is 20' x IV 2 " .058 wall aluminum 
tubing. Mast support is 6" x 6" formed aluminum 
plate with 2 ” ubolts. All parts are marked for 
quick, neat assembly, without special tools. Weighs 
only 17 lbs. Preassembled "Reddi Match" provides 
direct 52 ohm feed, and 1 to 1 SWR. FORWARD 
GAIN 11.2 db FRONT TO BACK RATIO 20 db. 
Buy CUSH CRAFT for more Solid Value and 
Performance. 


FULL SIZE 



MODEL NO. A50-6 $32.50 net 


THE BIG WHEEL 

Horizontally polarized, omnidirectional gain antenna fea¬ 
tures low-Q, large capture area, ease of matching and 

improved band width. 2 and 4 stack models available. 
Model ABW-420—1 bay, meter $8.95 

Model ABW-220—1 bay, V/4 meter 10.95 

Model ABW-144—1 bay, 2 meter 12.95 

VHF BEAMS f 

Rugged, lightweight, and real performers. Booms, V f 
diameter aluminum tubing elements 3/16" diameter alu¬ 

minum rod preassembled on booms. Transformer dipole 
or Reddi Match. Dual and Quad Arrays available. 

Model A144-11—11 element, 2 meter, boom 12' $12.75 

Model A144- 7— 7 element, 2 meter, boom 8' 8.85; 

Model A220-11—11 element, VA meter, boom 8.S' 9.95 
Model A430-11—11 element, meter, boom 5' 7.75 

6 METER BEAMS 

Full size, wide spaced, booms VA ,f and 1 V2" diameter, 
elements diameter aluminum tubing. Reddi Match for 

direct 52 ohm feed 1:1 SWR. 

Model A50-3—5 element, 6 meter, boom 6' $13.95 

Model A50-5-—5 element, 6 meter, boom 12' $19.60 

Model A50-6—6 element, 6 meter, boom 20' 32.50 

Model A50-10—10 element, 6 meter, boom 24' 49.50 

Model A50-3P—Portable 3 element, 50" x 4" folded 10.95 

VHF MOBILE HALOS 

Aluminum construction; machined hardware; Reddi Match 
for 52 or 72 ohm direct feed. 2 meter. Dual halo two 


bands one 52 ohm feed line. 

Model AM-2M—2 meter, with mast. $8.70 

Model AM-22—2 meter, stacked Complete 14.95 

Model AM-6M—6 meter, with mast. 12.50 

Model AM-26—6 and 2 dual halo, with mast 17,45 


VHF COUNEAR ARRAYS 

Lightweight mechanically balanced VHF antenna systems, j 
Extremly high power gain, major front lobe, low SWR, 
and broad band coverage; low angle of radiation and 
large capture area. 32 and 64 element arrays available. 


Model CL-116—2 meter, 16 element colinear. $16.00 

Model CL-216—1 'S/a. meter, 16 element colinear. 12.85 
Model Cl-416—% meter, 16 element colinear, 9.85 

Model CL-MS—Universal matching stub matches 
300 ohm 16 element antennas fo 200, 52, or 
72 ohm feed lines. 4,75 
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0N4PL at the mike with 0N4VY behind 


Mr. Rene Vanmuysen, ON4VY, and his XYL, 
Leon Peters, ON4PL, and liis wife, Vic Fris- 
bee, G3KVF, (who also had an ON5 Call) 
and his wife and daughter, to dinner at Tiege- 
lez-Spa, and we were able once again to thank 
ON4PL and ON4VY for their tremendous as- 
sistance in this matter. I am glad to say both 
have been made Honorary Members of the 
A.R.M.S. 

We sincerely hope that the Rally organisers 
will see fit to repeat this performance on an¬ 
other year. 

Although the Rally itself was now over, the 
Licenses, thanks to the generosity of the Bel¬ 
gian and Dutch postal administrations, still 
continued, and these I did not intend to waste. 

I had a business visit to make in Luxem¬ 
bourg but, unfortunately, the authorities in 
Luxembourg had not prepared to grant Mobile 
Licences. We, therefore, made our visit to 
Luxembourg as short as possible, and returned 
to Belgium to continue our operations. We con¬ 
tinued to Northern Belgium and then into Hol¬ 
land, and the operations from ON5ZE/Mobile 
and PAQBID/Mobile did not finish until the 
evening of the 5th May when I got the car air 
ferry back from Rotterdam to Southend. 

Not only did we enjoy working from a dif¬ 
ferent country and also working some quite 
entertaining DX, including PY7AKW in Fer¬ 
nando Noronha, and an aeronautical Mobile, 
K1SDS/AM, but perhaps one of the most 
pleasurable parts of the whole operation was 
contacting and meeting personally the radio 
amateurs of Belgium and Holland. 

Besides the Belgian amateurs whom I have 
mentioned earlier, we also had the pleasure 
of meeting a number of amateurs from the 
Netherlands, PA0CS talked me in to his QTH 


in the Hague from Lisse on 80-metres, and we 
very much enjoyed the visit to his shack where 
we met his family and went to lunch at 
Seheveningen. 

Dr. Hans Ten Herkel who had succeeded 
in obtaining the Licences for us in the Nether¬ 
lands was not in the Hague himself at that 
time, but, fortunately, we were able to meet 
him later when he joined us in Rotterdam, and 
we very much enjoyed the visit. 

Both PA0CS, Kees de Bruijn, and PA0ZD, 
Hans Ten Herkel, are coming to the Sideband 
Dinner. I am glad to say that Dr, Hans Ten 
Herkel has also been made an Honorary Mem¬ 
ber of the A.R.M.S. 

To round off my visit I returned to Egmond- 
Aan-Zee, and here again I met more local 
amateurs. 

PA0JKO who only works on 2-metres saw 
my aerial and invited me to his shack where 

1 met his wife and saw his charming home. 

I also heard PA0UX who lives in Allan aar, 
and I also had the pleasure of visiting him and 
his wife. 

So ended a memorable and most enjoyable 

2 weeks operation with new Call Signs in 
countries where we had never operated before. 

. . . G3BID 


Letters 


Dear Wayne: 

Being a new reader of 73, I just ran across this Double 
Sideband article. Without getting into personalities and it 
is a little hard not to do, I would like to point out just 
one discrepancy. As a writer you know how easily it is to 
slant the arguments the way the writer feels, quote out of 
context and etc. A good portion of the “gain” of DSB 
over SSB was supposed to be obtained by processing the 
speech input, i.e. clipping, compressors and etc., some¬ 
thing the supposedly can not be done with SSB ! Bell Labs 
apparently never heard of this *Taet” as there are thou¬ 
sands of phone calls going on over compressed SSB this 
minute! Wes Schum, W9DYV told me a number of 
years ago he had heard of this “fact” but that it was 
like the bumble bee who didn't know he wasn’t able to 
fly. So Wes put a very nice clipper-limiter in his 100 V- 
200V transmitters. I could also mention the thousands of 
Collins SSB transmitters in amateur, commercial and mili¬ 
tary service with their ALC which gives 10-15 DB of 
compression or adds that much to the signal however you 
want to look at it. I always like to advocate ALC when 
I get a chance because I know how easy it is to drive 
the average ham SSB transmitter into flat topping and 
distortion without it. It is very easy to add to many 
transmitters in use with only a few parts and no adjust¬ 
ments. This would be a good kit for you to handle. Speak¬ 
ing of your kits, I think it is a most excellent idea. It is 
impossible to find all the parts to build even the simplest 
project except in maybe 3 or 4 major centers in the coun¬ 
try. Maybe this will promote a little more home construc¬ 
tion. There are too many plug-in appliance operators now. 
I wish you lots of success. And don’t let me forget to con¬ 
gratulate you and the XYL on the new arrival. 

Wayne W. Cooper, K4ZZV/W6EWC 
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a cardboard mailing-tube 

R F Wattmeter 

Bob Boird W7CSD 


Hams since the year one have been con¬ 
necting light bulbs up to the transmitter and 
giving them the old eye-ball. “Yup it looks 
like the rig is puting out about 100 watts” you’ll 
hear them say. When you get right down to it 
the light bulb isn’t such a bad idea. But the 
eye-balling leaves much to be desired unless 
you just like to kid yourself. Here’s a way to 
get a little bit of accuracy out of the old 
light bulb. 

All you need is a light bulb, a photographic 
exposure meter, and something to cover the 
two up with. The illustrations show what this 
writer came up with. In our case we used a 
200 watt light bulb and a very old exposure 
meter that had been lying around a long 
time. If your rig is smaller and you have a 
brand new exposure meter, possibly a 50 watt 
light bulb and a shoe box will do as well. A 
little bit of trial and error is in order. 

Once you have the right combination of 
light bulb and length to go with your rig and 
exposure meter the meter can be calibrated in 
watts. This is done simply by connecting the 
bulb thru a wattmeter (or volt and ammeter) 
to a variac or other adjustable voltage source. 
Adjust the voltage to minimum reading on the 
exposure meter and read the wattmeter. Ad¬ 
just again for slightly greater readings and so 
on until you arrive at full voltage. Plot watts 
vs. exposure meter reading on a piece of graph 
paper and you are in business. When the light 
bulb is connected to the transmitter the de¬ 
gree of brilliance will now register on the ex¬ 
posure meter and you can transpose on your 




graph and get a resonably accurate reading 
in watts. 

The model pictured uses a 22 inch mailing 
tube about three inches in diameter inside. 
The light socket is mounted on a piece of wood 
jigsawed to just fit inside the mailing tube. This 
assembly is backed up with a rectangular piece 
of masonite on the end. The next problem was 
to find a satisfactory end that could have a 
windowfor the exposure meter cut in it. It just 
happened that the oil can appearing in the 
illustration made a perfect fit after the rim 
was removed with a pair of tin snips. It might 
be in order to note that Royal Triton oil cans 
are made of aluminum, in case you have need 
for aluminum shielding for other purposes. In 
this case a fruit can of the proper size would 
have done just as well. The standard support¬ 
ing the assembly was strictly an afterthought. 
You could use a stack of books or anything 
else convenient. Sloping the tube does make 
for easier reading of the meter and in our case 
the meter would stay in place due to its own 
weight when the tube was in the sloped posi¬ 
tion. 

...W7CSD 

Transceiving 

Complicated 

Larry Levy WA2INM/1 

Marlboro College 

Marlboro, Vermont 

I have just finished reading an article bv 
Dean Cupp W4JKL (73, Nov. 1962, p. 65) 
about transceiving, and would like to expand 
somewhat upon some of his ideas. To start 
with, most transceivers in use use a 4 pdt 
switch or relay for function switching. One 
pole switches the audio, another the speaker, 
another the B supply, and the fourth the 
antenna. This ean be simplified somewhat, 
so the function switching can be accomplished 
with a dpdt switch. With the proper circuitry, 
B supply switching can be eliminated, as well 
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11240 West Olympic Blvd. 

Los Angeles 64 
PH. |213) BR 2-0861, GR 7-6701 


Butler 1, Missouri 93 ! N. Euclid Ave, ( 

Anoheim, Calif. 

ORchard 9 3127 PR 2-9200 


Order the Fabulous 

National 

NCX-3 

For IMMEDIATE Delivery!! 


Best Terms arid Trades and our 
Famous PERSONAL SERVICE 


NCX-3 $36900 


NCX-A $110 00 


NCX-D $119 9 * 


as antenna switching, leaving speaker and au¬ 
dio input. Referring to Figl, the antenna is 
connected to the transmitter tank circuit only. 
A small condenser is connected between the 
plate side of the final tank circuit and the re¬ 
ceiver input, on the assumption that if the 
tank is tuned to match impedance to the trans¬ 
mitter, it will also do a reasonably good job 


ANTENNA 



T! - TRANSCEIVER TYPE MODULATION TRANSFORMER 

FIGURE I 


for the receiver. In practice, this works quite 
well. We have now eliminated one pole of the 
switch. Read on, and you will see what other 
foul and devious means are used to eliminate 
the other. The negative bias of the final ampli¬ 
fier is used to bias the rf amplifier and mixer 
to cutoff during transmit, as described in 
W4JKL s article. The cathodes of the trans¬ 
mitter tubes are connected together and wired 
to one side of one of the poles on the switch. 
The center contact is grounded, and the other 
side is connected to the speaker return. At 
this point, all of the necessary control functions 
are accounted for, with the exception of the 
audio input switching, for which the other 
pole of the switch is used. Rv using these 
methods, the number of switch poles has 
been reduced from 4 to 2 while performing 
the same functions. This should make it pos¬ 
sible to use inexpensive dpdt relays for PIT 
control of compact transceivers, where two of 
these relays occupy too much space, and a 
4pdt relay is too expensive. If PTT is not de¬ 
sired, the TR switch can be a dpdt switch 
mounted on the front panel. Alright, you've 
wasted enough time reading eacography like 
this, so drag out your soldering gun and 
start building. * ... WA2INM 
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Transmitting Tube Guide 
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TERRY W9DIA 


ONLY » 13 » 

a month — with 

just $500 DOWN 

delivers a NEW 


NATIONAL 


NCX-3 

Transceiver 

for 

80-40-20 




3 Years to pay! 


Get Terry's Terrific Trade-In Deal! 


Model Type 

NCX-3 Transceiver 
NCXA AC Supply 
NCXD DC Supply 


Monthly 
Payments 
after $5.00 down 
Price (3 years) 
$369.95 $13.17 

110.00 3.79 

119.95 4.15 


All other National equipment also in stock—same 
EZ terms apply. 

We have Complete National Line in Stock at 
A.E.S. Any item can be purchased for $5 down; 
up to S years to pay. Order today—Just send 
$5.00—tell us how much time you need to pay. 

STAY ON THE AIR PLAN—I will give you a good trade-in allow¬ 
ance for your old equipment* and you can use it until you get my 
shipment. Then send me yottr trade-in. 



AMATEUR 

ELECTRONIC 


SUPPLY 


3832 West Lisbon Avenue 
MILWAUKEE 8, WISCONSIN - WEst 3-3262 

VISIT OR PHONE-do not write—our branch stores 
(they have no mail order facilities) 

CHICAGO 3i. ILL. I ORLANDO, FLORIDA 

6450 Milwaukee Ave. I 23 Azalea Park Sh. Center 
ROdney 3-1030 I Phone 227-8231 


Dept. 7 


IMPORTANT! Be sure to send all mail orders 
and inquiries to MILWAUKEE STORE 

3832 WEST LISBON AVENUE* MILWAUKEE 8* WISC. 


me .. 

I enclose $. 

O C O D. 

I want to buy 

Xante . 

Address . 

City. 


□ 1 year 


.; I will pay the balance 

□ 2 years □ 3 years 

... and want to trade 

. What's your deal t 


....... Zone. State. 


] Send reconditioned equipment and sale bulletin 
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Propagation 


EASTERN UNITED STATES TO: 


GMT - 00 02 04 06 08 10 12 14 16 18 20 22 


Alaska 

14 

7 

7 

7 

7 

7 

7 

7 

7 

7 

14 

14 

Argentina 

21 

14 

7 

7 

7 

7 

14 

14 

21 

21 

21 

21 

Australia 

14 

14 

14 

7 

7 

7 

7 

7 

7 

7 

14 

14 

Cara! Zone 

21 

14 

14 

7 

7 

7 

14 

14 

14 

21 

21 

21 

England 

T 

7 

7 

7 

7 

14 

14 

14 

14 

14 

14 

14 

Hawaii 

14 

14 

14 

7 

7 

7 

7 

7 

14 

14 

14 

14 

India 

7 

7 

7 

7 

7 

14 , 

14 

14 

14 

14 

14 

7 

Japan 

14 

14 

7 

7 

7 

7 

7 

7 

7 

7 

14 

14 

Mexico 

21 

14 

14 

7 

7 

7 

14 

14 

14 

14 

14 

21 

Philippines 

14 

14 

7 

7 

7 

7 

7 

7 

7 

7 

14 

14 

Puerto Pico 

14 

7 

7 

7 

7 

7 

14 

14 

14* 

14 

14 

21 

South Africa 

14 

7 

7 

7 

7 

14 

14 

14 

14 

21 

21 

14 

U.S S. R. 

7 

7 

7 

7 

7 

7 

14 

14 

14 

14 

14 

14 


CENTRAL UNITED STATES TO: 


GMT - 00 02 04 06 08 10 12 14 16 18 20 22 


Alaska 

14 

14 

14 

7 

7 

7 

7 

7 

7 

7 

7 

14 

Argentina 

21 

14 

14 

7 

7 

7 

14 

14 

14 

21 

21 

2i 

Australia 

21 

21 

14 

14 

7 

7 

7 

7 

7 
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14 

21 

Canal Zone 

21 

14 

14 

14 

7 

7 

14 

14 

14 

14 

21 

21 

England 

7 
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14 

14 

14 
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14 
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21 

14 

14 
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7 

7 

7 

14 

14 

14 

14 
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14 
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7 

7 
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7 
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14 
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7 
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14 

14 

Mexico 

14 

14 

14 
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7 
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14 

14 

14 

14 

14 

Philippines 

14 

14 

14 

7 

7 

7 

7 

7 

7 

7 

14 

14 

Puerto Rico 

21 

14 

14 

7 

7 

7 

14 

14 

14 

14 

21 

21 

South Africa 

14 

7 

7 

7 

7 

7 

14 

14 

14 

14 

14 

14 

U.S S R. 

7 

7 

7 

7 

7 

_ 

7 

7 

14 

14 

14 

14 
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WESTERN UNITED STATES TO: 


GMT - 00 02 04 06 08 10 12 14 16 18 20 22 


Alaska 

14 

14 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

Argentina 

2i 

14 

14 
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7 

7 
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14 

14 

21 

21 

21 

Australia 

21 

21 

2 i 

14 

14 

7 
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14 

14 

Canal Zone 

21 

2i 

14 

14 

7 

7 

7 

1 4 

14 

14 

21 

21 

England 

7 

7 

7 

7 

7 

7 

7 

14 

14 

14 

1 4 

14 

Hawaii 

21 

21 

21 

14 

14 

7 

7 

7 

14 

14 

14 

14 

India 

14 

14 

14 

7 

7 

7 

7 

7 

7 

14 

14 

14 

Japan 

14 

14 

14 

14 

7 
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14 
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Mexico 

14 

14 

14 

7 
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14 

14 

14 

14 

14 

Philippines 

14 

14 

14 

14 

14 
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7 

7 

7 

14 

14 

14 

Puerto Rico 

21 

14 

14 

7 

7 

7 

7 

14 

14 

14 

14 

14 

South Africa 

14 

7 

7 

7 

7 

7 

7 

14 

14 

14 

14 

14 

USSR 

7 

7 

7 

7 

7 

7 

7 

7 

14 

14 

14 

14 


August Forecast 

Good: 1-5, 13-19, 23-25 

Fair: 6-9, 12, 20, 22, 27-28, 31 

Bod: 10-11, 21, 28-30 

Es: 1-2, 13-15, 18-19, 25-26 

Es means the possibility of a high 
MUF and/or freak conditions. 

Items of Interest 

1. We are presently about one year 
from the minimum portion of the 
11 year sunspot cycle. Monthly 
average sunspot numbers this 
year have been January 19, Feb¬ 
ruary 23, March 17, 'April 30. 
May is also showing an increase 
over March but this is temporary 
and the numbers should fall 
again. The last year comparable 
to the present was 1953 preced¬ 
ing the low of 1954. In 1954 the 
sun was nearly bare of spots for 
the first six months. 

2. The useful frequencies of 1963 
ai e almost identical to what they 
were in 1953 and signal qualities 
also show the same pattern. At 
this portion of the 11 year cycle, 
the Winters are bad and the Sum¬ 
mers are quite good. 

J. H. Nelson 
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A Tubeless, General Purpose 

Power Supply 

Howard S. Pyle W70E 
3434-74th Ave., S.E. 

Mercer Island, Wash. 


How often have you wished for a source of 
ac/dc voltage on your work bench for tube 
filaments, relays, vacuum tube plate circuits 
and similar applications? Many times, no doubt. 
And if such a supply is adapted to powering 
ham transmitters, VFO’s, receivers, modulator 
units and such as well as having various appli¬ 
cations in hi-fi/stereo work, audio amplifiers for 
sound systems and a variety of electronic 
devices, you have a pretty flexible and con¬ 
venient “power-house.” 

Conventionally, any versatile power supply 
unit which provides voltages as above, will 
pretty well fill the bill; maybe you already 
have one which is satisfactory. On the other 
hand the radio ham generally takes what he 
can from the “power plug” on the back of his 
transmitter or receiver which may or may not 
be adequate nor convenient for the use he has 
in mind. Why not build a supply which is 
portable and immediately available when you 



Front view of the Power Supply Unit. Appli¬ 
cation of the small decals contribute to a 
professional appearance for home-made gear. 


are building, testing or trouble shooting a 
piece of gear? Such a construction project is 
simple, is moderate in cost and of untold con¬ 
venience around the ham shack. Let’s build 
one; here’s how. 

For the unit described and illustrated here, I 
chose the various components shown, based 
on what I wanted the little power-box to 
deliver and making use of what my “junk-box” 
would produce, insofar as possible. If your 
voltage requirements differ or you want to 
make use of other items of comparable ratings 
which you may have on hand, adjust your 
values and your physical dimensions to con¬ 
form. For the purpose of this article we will 
stick strictly to the unit which I assembled and 
which has proven to be one of the handiest 
pieces of gear in my shop. 

In the initial design, I shied away from a 
vacuum tube as the rectifier for several rea¬ 
sons. I wanted as compact a unit as I could 
achieve (and a tube rectifier takes considerable 
space). Next, I wanted something without a 
filament to burn out at an inconvenient time 
and with no spare tube on hand. Last, while 
not too important with proper venting, I gave 
consideration to the heat generated by a tube. 
With these factors in mind, I came up with the 
relatively recent idea of using silicon rectifiers 
rather than a vacuum tube. After figuring the 
voltage and current values I wanted (600 volts 
at 200 milliamperes), a couple of 500 ma 
rectifiers in series (for adequate voltage capac¬ 
ity) seemed to offer adequate voltage and 
current carrying ability with a generous safety 
factor. Connection of these rectifiers is plainly 
detailed in the schematic wiring of Fig. 2. Be 
sure that the polarities of your rectifiers are 
exactly as shown or you could ruin one or 
more ... I lost two the first time around by 
“missing the boat” on polarities. The balance 
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“BEAMED-POWER” ANTENNAS 
and ANTENNA SYSTEMS 


The Choice of the Discriminating 
Communication Engineer... the 
Man who Never Settles for Any¬ 
thing Less than THE-VERY-BEST! 


with a 

MATERIAL DIFFERENCE!” 


You too — can enjoy World renowned Telrex 
performance and value! 

Send for PL77 condensed data and pricing cata¬ 
log, Describing the World’s most popular anten¬ 
nas from $6.95 to $999.00. Expanded data sheets 
—Your favorite band, also available. 


Communication and TV Antennas 

f *#? V laboratories 

ASBURY PARK 40, NEW JERSEY, U.S.A. 



of the wiring is conventional embodying the 
usual filter choke, filter condensers, bleeder 
resistor, fuses, terminal block, etc. 

In duplicating the unit I built, the first step 
is to form a small sub-chassis to fit within the 
metal cabinet and provide a mounting for the 
transformer, choke, rectifiers, etc. I bent up 
this sub-chassis from a flat sheet of #16 gauge 
aluminum, 6" x 8", first cutting off all four 
comers at an angle of 45 degrees as shown 
in Fig. 1. Next, the transformer and choke 
were mounted, passing the wires from each 
down through grommet-bushed holes in the 
sub-chassis, then back up through similar 
grommetted holes at the proper points to reach 
their eventual terminations. This served to con¬ 
ceal a large portion of the wiring below the 
sub-chassis making for more professional ap¬ 
pearance. 

The mounting bases for the two pair of 
rectifiers can now be placed in position, using 
a short spacer between them and the sub¬ 
chassis. Mount the two filter condensers next 
. . . I used metal “wrap-around” clamps se¬ 
curing them through existing holes in the 
frame and core of the transformer. The bleeder 
resistor can then be mounted and with this 
the mechanical assembly of the sub-chassis is 
now complete and it can be set aside while 
you go to work on the cabinet. 

The LMB chassis box which I used is an 
“L” shaped affair as shown in the photo. This 
shape makes it most convenient for mounting 
the terminal block, switches and panel lights 
on the end which is turned up from the base. 
By so doing, the cover and one end of the 


cabinet are readily removable with no wiring 
to trail between the two halves. Position your 
switches, fuses and indicator lights so that 
they will clear the transformer and mount the 
terminal block. Use small grommetted holes 
above the block through which to bring the 
wires to the terminal strip. 

If you use terminal tie-points as I did, for 
the positive and negative leads of the filter 
condensers, mount them in appropriate posi¬ 
tions now. You are then ready to assemble 
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The "business end" of the complete power 
supply unit using silicon rectifiers. 


the sub-chassis to the cabinet base. Use 8-32 
machine screws through the bottom of the 
cabinet and each of the four corners of the 
sub-chassis. Place the screw head on the 
bottom, first running it through one of the 
conventional small rubber cabinet feet and use 
a lock washer and nut on top of the sub-chassis 
to secure both the chassis and the feet. You 
can now pick up the loose ends of the wiring 
and connect them to their proper terminals. 

After completing your wiring, test out your 
circuits, first with a volt-ohmmeter and finally 
by actually connecting the unit to a 115v ac 
source and measuring the various voltages at 
the terminal block. If you’re satisfied that all 
is well, mount a handle of some sort on top 



Internal view. The two silicon rectifiers con¬ 
ceal two identical rectifiers, one behind each 
of the two shown. The second filter con¬ 
denser is located directly behind the one 
shown. 

of the “L” shaped cover; you’ll find the unit 
much easier to move around if you do so. I 
used a handle I happened to have on hand 
from a piece of surplus military gear but you 
can pick up a satisfactory handle from your 
local hardware, building supply or variety 
store. Finish off the assembly by application 
of the neat little decal transfers available at 
all ham stores or electronic mail order houses, 
for professional appearance as well as ready 
identification of all external terminals, switches, 
fuses and indicator lights. Be generous with 
your decals; knoiv what everything is and avoid 
the guess work when hooking various items to 
the unit. 

If you prefer a variable dc output voltage, 
the internal bleeder resistor can be eliminated 
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and a voltage divider resistor of suitable 
physical size and electrical capacity can be 
mounted externally directly on top of the 
terminal block, supporting it slightly above the 
block by suitable spacers. Flexible leads from 
the voltage divider can then be led to a three 
or four point terminal block, appropriately 
marked, mounting it directly below the main 
terminal block, where the word DANGER now 
appears in the photo. 

You'll find this little “power-house” a mighty 
handy and versatile piece of gear for your 
many experimental and testing operations 
around your shack or shop. Your cost can run 
anywhere from about five to twenty five dollars, 
dependent on your voltage and current re¬ 
quirements, how much equipment you'll have 
to buy and what your “junk-box” will produce. 
You have a wide leeway in choice of com¬ 


ponents and your physical dimensions can be 
adjusted to suit, but be sure and follow the 
circuit wiring shown in Fig. 2. ... W70E 

Parts List 

TS1 —Cinch-Jones #10-141 Terminal strip 
T —Chicago Transformer Company, PC-8414 Power trans¬ 
former 

F-l, F-2 —-Buss type HKP insert fuse holders 
S-l —Cutler-Hammer #8280 SPST toggle switch-K16 
IL-1, IL-2 —General Cement #7908 panel light brackets 
SR-1, 2, 3, 4— Sarkes-Tarzian silicon rectifiers type M-500 
S-2 —Cutler-Hammer #8300 DPST toggle switch-K7 
CH —Chicago Transformer Company #C-1646 Filter choke 
C-l, C-2 —Sprague TVA-1611 40 mfd 350 volt electrolytic 
capacitors 

R-l —IRC type 2D, 25 watt, SOM ohm, wire-wound fixed 
resistor 

R-2 (A & B) —IRC type 2DA, 25 watt adjustable resistor 
and IRC type 2-*D 20 watt 25M ohm fixed resistor 
in series 

TP-1, TP-2 —Cinch-Jones type 51 single terminal tie- 
points 

Cabinet —LMB Chassis Box type 865-EL 


Confessions of an 
Electronic Genius 

and how to become one yourself 


Fred Blechman K6UGT 
23958 Archwood St. 
Canoga Park, California 


Have you ever been asked to fix a single¬ 
sideband transmitter, even though you weren’t 
really sure how a simple oscillator works? Well, 
I have. In fact, I’m always being asked ques¬ 
tions I shouldn’t be asked. Why? Because in 
the minds of some around me, despite my 
claims to the contrary, I am an electronic 
genius! 

How did I achieve this status? How can you 
attain for yourself the dubious distinction of 
being an “electronic genius?” Well, if you 
promise not to blab it around, here’s the 
story . . . 

The Genius Is Bom 

I suppose it all started when I decided to 
build my own radio-control equipment for a 
model airplane. The fact that I knew nothing 
about electronics didn’t stop me; I was sur¬ 
rounded at work by electronic geniuses who 
could solve virtually any problem involving 
the lowly electron. Or so I thought. Anyhow, 
the kit T bought was a real collection of 


mysterious goodies; wire, coils, tubes, phenolic, 
and those cute little cylindrical things with the 
pretty colored bands. I meticulously followed 
the instructions and sketches in the assembly 
of the receiver, a simple “single-tube super- 
regenerative receiver,” according to the descrip¬ 
tion. Since I had no equipment to check out 
its operation, I took it to work for the elec¬ 
tronic geniuses to fire-up. They performed their 
usual mystical rites with strange looking de¬ 
vices. The receiver refused to be impressed by 
the display . . . and just did not work! 

The next two weeks were almost too painful 
to describe. Complete lunch hours were con¬ 
sumed in discussion, theory and testing by the 
geniuses. My greatest contribution was keeping 
my fingers crossed. The geniuses, individually 
and collectively, all had their chance at trying 
to seduce “Fred’s Folly” into operation. Words 
like superheterodyne, intermediate frequency, 
converter and mixer were generously sprinkled 
throughout their discussions. “But,” I kept re¬ 
peating, “this is a mpexregenerative receiver!” 
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The geniuses thought I had flipped. “Regenera¬ 
tive receivers went out with the Model T” they 
said, patting me on the head sympathetically. 

Well, they finally gave up, and I was about 
to take up basket weaving as a new endeavor, 
when a hot spell proved fortunate; I noticed 
one of the silver-colored cartridge-shaped 
things in the receiver was leaking at one end, 
apparently from the heat. Could this be a bad 
part? It was marked “.01 MFD 100V.” When 
this unit was replaced, the receiver worked. I 
had fixed it! The geniuses just shook their 
heads. “You are truly an electronic genius” 

thev confided . . . 

✓ 

The Genius Grows 

The bug had bitten. More receivers, more 
transmitters . . . and many more problems. 
Somehow, never really knowing how or why, 
I always managed to stumble on a solution. 
Pretty soon I found myself fixing other guys" 
equipment; youVe heard the expression “the 
blind leading the blind” . . . 

About this time I decided to really find out 
what electronics was all about. Somehow I 
was not able to find anyone who was willing to 
sit down with me for twenty minutes and 
tell me all there is to know about electronics. 
So I attended night classes at the local high 
school, where I got to twirl knobs in the lab. 
I bought test equipment with knobs of my own 
to twirl. I repaired every radio the neighbors 
found in their attics. And, most important of 
all, I subscribed to “73.” 

My reputation grew. Radio repairing is, after 
all, mostly tube changing, dial-cord restringing, 
replacement of obviously cooked parts, and a 
generous seasoning of good luck. (Knowing 
what you’re doing can replace the good luck; 
in my case the good luck was the essential 
ingredient.) “You,” they would tell me, “are 
an electronic genius!” By this time I was able 
to identify at least three different kinds of 
parts. 

The Genius and the Theory 

I found myself more and more becoming a 
victim of the never expressed, but universally 
accepted, theory of the masses: “He who knows 
anything about electronics knows everything 
about electronics.” There is, however, a lesser 
known corollary to this theory: “He who knows 
anything about any particular branch of elec¬ 
tronics knows practically nothing about any 
other branch of electronics.” I couldn’t con¬ 
vince anyone that the latter theory more ex¬ 
pressed my capabilities, “If it plugs into the 
wall, or uses a battery, Fred knows all about 
it,” they insisted. 


i. - - - - 
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$1595 




POSTPAID! 


ALL BAND 
VERTICAL 





WVG MARK IT 


New low cost vertical an¬ 
tenna which can be tuned to 
any amateur band 10—80 
meters by simple adjustment 
of feed point on matching 
base inductor. Efficient 
radiator on 10, 15, 20, 40, 75 
and 80 meters. Designed to 
be fed with 52 ohm coaxial 
cable. 

Conveniently used when in¬ 
stalled on a short 1-5/8" 
mast driven into the ground. 
Simple additional grounding 
wire completes the instal¬ 
lation. Roof top or tower in¬ 
stallation. Single band oper¬ 
ation ideal for installations 
of this type. Amazing ef¬ 
ficiency for DX or local con¬ 
tacts. Installed in minutes 
and can be used as a port¬ 
able antenna. 

Mechanical Specifications: 

Overall height — 18' As¬ 
sembled (5' Knocked down) 
Tubing diameter — l 1 /" to 
7/16". Maximum Wind Un¬ 
guyed Survival — 50 MPH. 
Matching Inductor — Air 
Wound Coil 3/>" dia. Mount¬ 
ing bracket designed for 1- 
5/8" mast. Steel parts irri- 
dite treated to Mils Specs. 
Base Insulator material — 
Fiberglas impregnated sty¬ 


rene. 

Electrical Specifications: 

Multi-band operation — 10- 
80 meters. Manual tap on 
matching inductor. Feed 
point impedance — 52 ohms 
(unbalanced). Maximum power 
- 1000 watts AM or CW-2KW 
PEP. Omni-directional. Verti¬ 
cally Polarized. 


WRL 


WORLD RADIO 
LABORATORIES 


□ Check enclosed, □ Ship 
one WVG MK. II @ $15.95 
Postpaid. 


Name, 

Call- 


Address, 

City_ 

State——. 


3415 West* Broadway, Council Bluffs, Iowa 
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The Genius Takes to the Air 

Then I got my ham ticket. That really did 
it! When my roof began sprouting weird an¬ 
tennas, and the neighbors' TV sets began act¬ 
ing in a strange manner, they were more 
convinced than ever that another Steinmetz 
was their private electronic consulting en¬ 
gineer. I was asked about everything from 
ailing TV sets (I carry service insurance on my 
own set) to improperly operating electric 
blankets (when mine quit recently, I bought 
a new one). And it doesn't end there; I've 
even found myself answering questions on the 
air about how to plate-modulate a transmitter, 
or how to eliminate chirp on CW. Sometimes 
I have some idea what I'm talking about, but 
certainly not always. However, if I tell them 
I don't know what I'm talking about then I am 
considered overly modest; if I offer no sug¬ 
gestions, the conclusion is that I don't care 
enough to even think about the problem. A 
dilemma. I have found it easier to give them 
an answer they don't understand than to try 
to convince them that I'm talking through my 
chapeau. 


The Genius Goes Stereo 

Take the other night, for instance. Andy, 
who has known me long enough to know bet¬ 
ter, brought over a stereo tape recorder he had 
just built from a kit . . . his first tussle with 
electronics. He said that the left channel was 
dead. Not being a tape recorder specialist, or 
any other kind of specialist, I did the only 
thing I could think of at the moment; I 
plugged in the “kluge" and turned it on. Music 
poured forth from both channels, loud and 
clear. “What did you do to it?" Andy asked. 

“Nothing," I replied. 

“There you go being modest again," he 
said. “All you electronic geniuses are alike." 

Then we tried to record. No erase. So I 
unbuttoned the whole works and looked at 
the maze of wire and stuff and things inside 
the chassis. I noticed two shielded cables 
from the erase head terminating in two plugs 
on the chassis. On a wild hunch (my usual 
method) I swapped the two plugs in their 
sockets. This cured the trouble. To Andy this 
was sheer wizardry. When I tried to explain 
the four-track stereo tape system, and the 
operation of the record and erase oscillator, he 
absorbed about as much as a third grader 
trying to learn the Pythagorian Theorem. 

That's about the time the left-channel play¬ 
back went dead. I had no recourse but to 
resort to the scientific approach. Using the 
dirty wooden handle of a small, dirty paint¬ 


brush that happened to be laying on my dirty 
workbench, I pushed and shoved everything 
in sight under the chassis. Responding to this 
precision trouble-shooting technique, the left- 
channel burst forth in full bloom. More prob¬ 
ing disclosed that a single strand of shielding 
had lodged itself against the grid of the left- 
channel pre-amp tube! 

Now the left-channel magic-eye record level 
indicator tube was acting oddly. Andy was 
obviously rsgfct-handedi No amount of pushing 
and shoving with the paintbrush handle did 
any good. This exhausted my supply of magic 
tricks, so I suggested that we put the whole 
works back in the case and be glad that it 
hadn't gone up in smoke. All buttoned up, we 
gave it the final check. No one was more sur¬ 
prised than I when everything worked, in¬ 
cluding the left-channel magic-eye indicator! 
“You did something when I wasn't looking," 
accused Andy. 

With a knowing expression, I replied, “The 
hand is quicker than the 'eye,' my friend . . .” 

. . . K6UGT 


Squelch for 
Twoer 
and 
Sixer 



Richard Koenig W0TWP 
3 Ladue Ridge Road 
St. Louis 24, Mo. 


The amazing litle “Benton Harbor Lunch 
Bucket" is a very popular transceiver and is 
found in practically every ham shack for com¬ 
munications of one type or another. 

Although their performance is excellent, the 
characteristic hiss noise from the super regen¬ 
erative receiver can be somewhat annoying 
while monitoring for any length of time. A 
good squelch, all will agree, would make the 
little beasts much more enjoyable during stand¬ 
by, while awaiting a signal. 

This sensitive and 100% effective squelch 
has been used by the author and several 
friends with great satisfaction, both mobile and 
fixed. If you have a TWOER or a SIXER, we 
would like to share our enthusiasm with you. 
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tl HOT SPECIALS! 


BRAND NEW GONSET 
SUPER-12 SIX BAND 
CONVERTERS 


(Reg. $89.50) 


SINCE 1933 


BRAND NEW d 
GONSET GC-105 * 
TWO METER 
COMMUNICATORS 

ONE DAY SERVICE • 


*199 


(Reg. 272.95) 
Phone CY 4-0464 


QUEMENT ELECTRONICS 


1000 SOUTH BASCOM AVENUE 


'Northern California's Most Complete Ham Store 4 


SAN JOSE, CALIFORNIA 


Here is how it works. The annoying hiss 
noise, which has its main components above 
8000 cycles per second, is considerably higher 
in audio frequency than the audio modulation 
frequencies of an incoming signal. This hiss, 
which drops in level when an incoming signal 
appears, is used to actuate the speaker killing 
circuit. 

The receiver audio signal, taken from the 
audio output trasnformer primary tap, is pass¬ 
ed thru a high pass filter, rectified and applied 
as a negative control grid voltage to a 6AY6 
dc amplifier. With no signal present the high 
negative grid voltage, created by the high hiss 
level, reduces the plate current of the 6AV6, 
which opens the plate relay, killing the speak¬ 
er. When a signal appears, the hiss level of the 
receiver decreases and lowers the negative grid 
voltage to the 6AV6. This causes it to draw 
higher plate current and closes the plate re¬ 
lay, actuating the speaker. 

The squelch threshold control, Rl, is adjust¬ 
ed to bias the grid circuit of the 6AV6 to hold 
the relay just open, with no signal present. For 
any chosen volume control setting, there is 
a point on Rl which will set the squelch at 
the edge of the threshold. 



APPROXIMATELY 3 Mo. ACTIVATES Ry I 

RY. —spdt relay 10,000 ohm P.B. type RS5D 
CH.~~.250 hy rt choke Suprex Varichoke V-70 
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Although very suitable for outboard arrange¬ 
ment, since only power and three leads are in¬ 
volved from the transceiver, the squelch has 
proved so satisfactory that it has been installed 
on the chassis of each set used in the pioneer¬ 
ing and tests. The threshold control mounts 
on upper front panel, the relay on a piece of 
plastic mounted on speaker bracket and the 
6AV6 on the chassis between the filter can 
and the 6AQ5. Well worth the effort. 

The use of a Vector lug type socket for the 
6AV6 enables all small components to be 
mounted and wired directly on the socket prior 
to mounting. A reminder may be in order to 
leave some length on the diode leads to pro¬ 
tect them from heat while soldering. The 250 
mh choke should have its ajustable core fully 
engaged. This allows the filter network to pass 


8000 cps and higher. The dc output of the 
diode bridge rectifier, as measured at the -)~ — 
signs on the schematic, should read approxi¬ 
mately 12 volts with the volume high and no 
signal tuned in. (20,000 ohms per volt meter 
used) 

For the best stability, the regeneration 
control of the transciever, Rll, should be ad¬ 
vanced to near maximum. L5 and L6 can be 
adjusted, with the meter connected, to make 
the no signal control voltage constant across the 
entire dial. 

Due to its unique principle of operation, 
this squelch is not triggered by normal noise 
or automoble ignition, which proves to be 
a pleasant feature while mobiling or operating 
in a noisy area. 

. . . W0TWP 


$25 Cheap 


it was a bargain at any price! Thirty feet 
tall, three-legged, solid steel, and all mine for 
twenty-five dollars cheap. It was the best 
darned windmill turned radio tower I had 
seen in a long time. How did I get this gem? 
Well, it seems that one of the local boys had 
gotten orders to paint his tower, or his XIL 
swore she would plant a petunia and clinging 
vine jungle all over it. Since he didn’t have 
money for paint (he’d sunk his allowance into 
a pair of 813’s) and couldn’t stand the hu¬ 
miliation of trying to prune Morning Glories 
to fourteen megacycles, he decided to get rid 
of it . . . and li’l old me was standing right 
beside him when he did. 

A bargaining period over a bottle of brew 
brought the price to the aforementioned twen¬ 
ty-five dollars, along with a fifteen meter beam 
thrown in with the tower for chuckles. Now 
came the problem of moving the thing. 

Getting this cargo clear across town to the 
QTH was not going to be an easy matter, 
but a quick call to a friend in the concrete 
block business brought the loan of a twenty- 
foot open truck. Block and tackles, ropes, 


Leonard Tamulonis W1MEL 
73 Staff 

chains, cases of beer, and whatnot were all 
assembled, and we waited for the following 
Saturday morning when we’d rise bright and 
early to face the task of moving said tower 
to Fulton Street. 

There were six of us that fateful morning 
. . . the other three had shown up to kibitz, 
watch, and generally make trouble. It was im¬ 
mediately decided to hook a block and tackle 
to the top of the tower, and string it to the top 
of a nearby tree. In this way all we had to do 
was tip the tower and slowly let out the line 
until the tower was gently set on the ground. 
But of course it never happened that way. 
After getting all set, the tower was tipped, 
and the block and tackle slowly let out. By 
some miscalculation Joe Gooberduck was sta¬ 
tioned at the pulley rope. Now Joe is not the 
type to be put in such a position, because 
he’s only five feet three, 113 pounds and un¬ 
derfed. So down came the tower, and up went 
Joe. 

After the dust had cleared, Joe was no¬ 
where in sight. He was stuck high up in the 
nether regions of the tree, with the pulley rope 
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wrapped around his head. Someone eventually 
got up enough courage to get a ladder and let 
Joe down. We all stood back when he reached 
the ground, but since he was so small, all he 
did was go behind the garage and kick the 
fence a few times. 

When the fun was over, everyone silently 
stood around and surveyed the situation. For¬ 
tunately the tower was not damaged to the 
extent that a little whanging with a sledge 
hammer wouldn’t fix, so once more we all 
hitched up our belts and prepared to move 
the monster* onto the truck. After backing 
the truck into the yard,* * two leverage poles 
were forced under the tower legs, and every¬ 
body strained . . . nothing happened. We all 
tried again, and this time we accomplished 
something . . . two backs were sprained. We 
gave up until the next morning. 

We started again early the next day, and this 
time we succeeded in only crushing two fin¬ 
gers, and spraining one wrist. * * * It was worth 
it though, we finally got the thing on the 
truck. All this was accomplished, mind you, 
in the fantastically short time of six and a half 
hours. We backed out of the yard,**** and 
started up the street. We didn’t get to the 
corner, when a jar shook the truck. Low hang¬ 
ing telephone wires had done us wrong. The 
monster was sticking up over the roof of the 
cab, and had caught on some nice, expensive 
looking cables. A call to the telephone com¬ 
pany, an explanation, and a flattening of the 
wallet soon set things straight. 

We couldn’t pull the tower much lower on 
the truck, so a man was put on the tower top 
to call warning of any coming obstructions. 
We started up again, and had not gotten as 
far as the next corner when I heard a scream. 
Our man on the tower got caught on a phone 
pole, and was hanging onto a cross member 
for dear life. He got down by himself, but he 
spent the rest of the day pulling splinters out 
of his legs, and nursing his newly flattened 
feet. This put a stop to riding on the tower . . . 
it didn’t look very cute anyway. 

We got the rest of the way across town 
without too much trouble, although we sure 
got stares from startled pedestrians. After all, 
it isn’t every day you see a windmill covered 
with radio hams grinding down a busy street. 
We got stopped by a gendarme who wanted 
to know what a windmill was doing on a truck 
with all kindsa funny people crawling over 

# We had come to the point of giving it an affectionate 
handle. 

** Being careful to drive in the flower beds. 

***■ All mine 

**** Again making sure to drive in the flower beds. 
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THE LARGEST INVENTORY 

of USED EQUIPMENT in the 
NORTHEAST. SEE SAMPLES BELOW. 

Collins 32V1 $189.95 

Collins 32V2 249.00 

Collins NEW 75S-1 w/NB, Filter & BFO 
Xtal. Display Unit. Reg. Net 712.50 599.00 

Hallicrafters SX-96 149.95 

Hallicrafters SX-100 199.00 

Hallicrafters SX-101 Mk 1A 239.00 

Hall icrafters SX-110 119.00 

Hammarlund HQ-110C 189.95 

Hammarlund HQ-160 259.00 

Hammarlund PR0-310 354.00 

Johnson Invader 495.00 

Johnson Pacemaker 255.00 

National NC-173 119.95 

National NC-300 224.95 

“AUGUST SPECIAL” 

Johnson Challenger $90.00 

National NC-98 89.95 
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SELF-SUPPORTING 
3 SIZES 32', 40', 48' 

All self-supporting with large tribander 
or other beams. May be extended to 
120 ft. with proper guying. 

3 MOUNTING BASES 

(a) Rigid concrete mount, (b) Concrete 
mount with hinge base, (c) Earth an¬ 
chor with hinge base {no concrete). 

★ Fully galvanized 

★ Aircraft riveted 

it Streamlined appearance 

★ Includes rotor mount for Ham-M. 
AR22. etc. 



32 FOOT 
85 RIGID 
° CONCRETE 
MOUNT 


All shipments are 
via truck, collect, 
with $5.00 frt. 
allowance. 


M By Demand —Most Popular Tower In the USA M 


WRL World Radio Laboratories, Inc 


3415 W BROADWAY 

council Biurrs. iowa 


PH0N£ 328 1851 
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it. We started to explain, but when we told 
him we were radio hams, he just mumbled and 
went back to his beat. The ham faction is well 
known in this town. 

Approximately five hours after blast-off we 
arrived at Fulton Street, where we thought 
we’d be safe. But, our haven was short-lived, 
because the neighborhood kids had their scouts 
out, and they all were waiting for us when 
we turned the corner. This isn’t the safest 
way to travel ... I mean with tykes gamboling 
in front of a ten-ton truck you are driving. 
Asking them to desist brought nil results, so all 
the neighborhood parents were put on alert, 
and that got results! In fact one of our win¬ 
dows still gets broken now and then by one 
tyke who still remembers, even though he’s 
in his twenties now. 

After some jockeying to line it up with the 
driveway, the truck was backed into the yard. 
Five minutes later someone remembered to 
open the gate. This was a silly thing to think 
of now, because the gate had been sort of 
opened by the truck. Anyhow, we backed the 
whole shebang into the yard, and uncere¬ 
moniously slid the tower, beam and all into 
the nearest rosebush. After everything was un¬ 
loaded, the truck was driven out of the yard 
and over the gate, leaving some nice big ruts 
in the lawn for the kids to play in. 

We quickly fell to work in getting the block 
and tackle hopelessly tangled in the tower 
struts, and seeing how long it would take to 
get the beam bent beyond recognition (it 
didn’t take too long). One of the kibitzers 
suggested reversing procedure in putting the 
tower up as opposed to the way we took it 
down. Who ever heard of something falling 
up? The tower was maneuvered so the base 
pointed to the foot of an old Oak, and a block 
and tackle was fastened to the mast-hole. One 
of the more nimble-footed members of our 
lot volunteered to climb the tree and tie the 
other end to a sturdy looking branch near the 
top. Of course something had to go wrong. 
No matter how sound our ideas may be, some¬ 
thing always happened. This time, we found 
that the sturdy looking branch was stuck to 
the tree with a little bit of rotten bark. You 
can guess what happened . . , we spent the 
next few minutes picking pieces of rotten 
wood out of our noggins. 

The rope was re-tied further up around the 
trunk and the tower was hoisted up and set¬ 
tled into position without any more trouble. 
Our tree climber untied the rope and shinnied 
down to join us. We all stood in a group and 


watched the beam swing merrily in the wind. 
I forgot about the co-ax. 

Nobody noticed this little oversight, and I 
wasn’t about to mention it, or I would have 
been hung from the elements. I prudently sug¬ 
gested we all go and open some cases of brew 
to cap off this little tower raising bee. The 
motion was seconded and passed, and we all 
adjourned to consume some light special. 

The tower had been up for two hours when 
the telephone rang. “You’re messing up Law¬ 
rence Welk. Get you’re radio station off the 
air or I’ll call the police!” My protests were 
given to a dead phone . . . the caller had 
hung up. Three more calls followed almost im¬ 
mediately, and they were all about TVI. I 
wasn’t even on the air! I didn’t have any co-ax 
on the beam! The mere presence of the tower 
revealed the fact that I was a radio ham. The 
calls continued all night long, and every night 
for the next week. I got so disgusted with the 
whole thing, I never put co-ax on the beam. 
I’ve been trying to get rid of my little ad¬ 
vertiser ever since. 

So there she sits today. Rusting away in 
the rear of the house with a free-wheeling 15 
meter beam spinning away with the wind. 
There’s a dandy squirrel’s nest on the rotor 
platform, and a sagging 40 meter doublet 
hanging from the mast-hole. I still get an oc¬ 
casional phone call about TVI, but it’s usually 
from some new neighbor who saw the tower, 
and mistook ignition interference for me on 
channel five. Anybody want to buy a tower , . . 
cheap? . . . WIMEL 


Letters 

Dear Wayne, 

What are you going to do about the slanderous state¬ 
ments made by W4HMK/1 in June QST? I realize that 
he will be excommunicated, but shouldn’t we retaliate? 

Harvey Rock WA2BWQ 

The QST financed Miner "survey” is a great promotion 
idea, Vm now making plans for 73 to finance a similar 
survey and have been guaranteed that our impartial survey 
will show that 73 is almost entirely responsible for all sales 
of ham equipment. 

Dear Wayne, 

Regarding the ARC-3 transmitter conversion, June 1963: 
This article may cause some readers to assume that the 
automatic tuning equipment is useful primarily for com¬ 
mercial remote control service. Actually, it is very handy 
for ham operation, particularly when you consider that it 
comes installed, ready for use. Unlike the 522 or ART13, 
there are no preset channels, and as a result, no problems 
regarding VFO operation. Before removing the autotune, 
try it out. 

James S. Hill W61VW 
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Incentive Licensing 
and the 

Institute of Amateur Radio 


Membership applications for the Institute of 
Amateur Radio have taken a sudden leap up¬ 
ward following the ARRL’s decision to try to 
get the FCC to return to the old principle of 
restricted voice bands for the few. It has been 
slowly dawning upon tens of thousands of 
General Class licensees that this means that 
thev will be virtuallv thrown off phone unless 
they decide to stand up and fight for their 
interests. The only other organization we have 
in ham radio is the Institute and they are 
turning to it in increasing numbers. 

Now though the Institute was formed for 
peaceful purposes, the extent of the approach¬ 
ing disaster seems to call for drastic measures. 
Before the Institute can take a stand it must 
know the desires of the members so it can 
express these desires to the best advantage and 
coordinate the group effort for maximum effect. 

Membership in the Institute is one dollar 
per year. There are at present somewhat over 
2000 paid members. Members will receive an 
attractive membership card and may use the 
Institute insignia on their QSL cards. 


Membership Application: Institute of Amateur 
Radio 

Name .. .. Call . 

Address ........ . 

Citv.Zone . . State. 

td 

Class License. Licensed since. 

— I am opposed to restricted voice bands. 

— I am not opposed to restricted voice bands. 

(All present members of the IoAR are re¬ 
quested to send in this form so we can count 
your vote too.) Mark here if you are a mem¬ 
ber . , 


% 



ZERO BIAS 
TRIODE 


I 


The UE572A is a zero 
bias triode and has been 
specifically designed for 
Single Side Band appli¬ 
cations. 

The UE572A will serve 
as a direct replacement 
for the 811A and with 
its plate dissipation of 
160W, it is capable of 
handling twice the 
power of the 811 A. Two 
UE752A's in parallel will 
permit a total power in¬ 
put of one kilowatt. 

O.C. Plate Voltage...2750V 
D.C. Plate Current...350 ma 
Filament: Bonded Thoria 

Voltage.6.3 volts 

Current ..4 amperes 


j For a technical imltetin, write to section 361 


I UNITED ELECTRONICS 

COMPANY a subsidiary of 


.General 

E LECTRONICS 




42 Spring Street * Newark 4, New Jersey • HU 4-6300 


* 

! 


ASSURANCE OF RELIABILITY 


TRANSISTORIZED 


IGNITION SYSTEM 

for Cars - Trucks & Boats 



□ Boosts Engine Performance 

□ Reduces Fuel Consumption 

□ Increases Spark Plug Life 

□ Eliminates Engine Tune-ups 

□ Ends Bluing of Points 

□ Easily Converts to Conventional System 

□ More Efficient 2 Transistor Circuit 

□ Simple to Install & Service 

□ Fully Guaranteed 

6-12V Neg Gnd. Only $ 39 95 NET 

DISTRIBUTOR INQUIRIES INVITED 

ALCO ELECTRONIC PRODUCTS INC. 

LAWRENCE 3, MASS. 
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International Crystal's 

Add On Circuit 


When the ads for the International Crystal 
Add On Circuits came out a few weeks ago 
our eyes lit up. Something new! We sent 
immediately for the spec sheet to see what 
was involved. We were skeptical of the idea, 
we have to admit, fearing that a unit built 
up out of individual circuits would be far 
more costly and poorer performing than regular 
commercial units. 

We should have known better. International 
Crystal has been putting out circuits for quite 
a few years now and they have all been just 
about unbelievable in their performance and 
low cost. They must be using wetbacks or 
something on their assembly lines to keep costs 
down so far. 

When the poop-sheet arrived we all poured 
over it and decided that we'd try a cascode 
grounded grid two meter converter. This 
seemed like the best test we could make since 
we had a Tapetone 417A converter and a new 
Amplidyne nuvistor converter on hand for 
comparison. We made out the list of circuits 
we needed and sent it down. 

Within an amazingly few days a carton of 
small boxes arrived. About three hours later 
these had resolved themselves into a good 
looking two meter converter. The assembly 
was quite simple and the wiring could easily 
have been done by a female Novice. 

It doesn't really make any difference how 
reasonable a converter is in price or how 
beautiful in looks if it doesn't do a good job 
of converting. We took the converter to our 
new VHF shack and set up a comparison test 
using a Waters coaxial transfer switch so we 
could get S-meter readings on the AOC con¬ 
verter and the Tapetone converter or the 
Amplidyne converter. In theory the 417A 
Tapetone converter should have been a little 


better than either of the others, but in direct 
comparison we found that the International 
Crystal Add On Circuit converter and the 
Amplidyne were about equal and both better 
than the Tapetone. This tells us two things; 
the AOC converter is indeed a hot one and 
our Tapetone converter needs some work. 

After looking over the data sheets on the 
AOC’s we discovered that merely by changing 
the crystal and retuning the slug-tuned coils 
we would have a 220 me. converter. Since 
we're planning on using 220 soon the con¬ 
verter is back on the workbench being retuned 
and a new crystal is on order. 

The basic idea of the Add On Circuits is 
that you can buy just the circuits you need 
to build the equipment you desire. Later, if 
you want to change it to something else or 
add an extra stage of amplification, it is very 
simple to do. 

For instance, on the two meter converter 
we start out with a slug-tuned coil for the 
input, a 6DS4 nuvistor grounded grid stage, 
a double slug-tuned coil unit, a 6BII6 mixer 
unit, a crystal local oscillator unit, a coil unit, 
a 6DS4 multiplier unit, another coil unit and 
a power connection unit. Goes together like 
building blocks. 

Just one use of these new circuits convinces 
us that International Crystal has a great idea 
there. We might expect a lot of imitators if 
they hadn't shrewdly kept their prices so low 
as to discourage competition. The bill on the 
complete two meter nuvistor grounded grid 
nuvistor cascode converter, including all tubes, 
hardware, chassis, etc., was only $68.35! 

Drop a card to International Crystal, 18 
North Lee, Oklahoma City 1, Oklahoma and 
ask for their spec sheets on the AOC’s. 

. . . Wayne 
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Crystals in Hermetically Sealed HC-6/U Holders. Crystals Sell at 

$1.05 Each Postpaid USA. Fully Guaranteed. 

The first listed group is available in quantity. 

9000.000 10400.000 10666.67 11618.520 11717.41 15000.000 20.53333 22.15556 26.12083 26.16250 

26.66667 27.120 27.78333 27.72500 28.620 35.55555 37.40741 37.77770 37.0000 38.53700 

42.33333 42.59259 42.96296 46.10000 46.30000 47.90000 47.93750 54.8500 82.33333 83.33333 

Same as above except in limited quantities of 20 or less in stock. 

Please give second choice when ordering. 

10441.67 12000.000 12.3000 12600.000 15.7775 17.055 17.255 17.855 20.0060 26.235 

28845.00 28.88889 29025.00 29475.00 29600.00 29.62500 30000.00 30.0000 30725.00 30875.00 

30925.00 31.0000 32.22222 33.33333 33.90000 33.950 34.00000 34.050 34.10000 34.150 

34.20000 32.250 34.3000 34.4000 35.0000 35-62963 35.66667 35.70370 35.74074 35.77778 

35.81481 35.85185 35.88889 35.92593 35.96296 36.03704 36.07407 36.11111 36.14818 36.18519 

36.22222 36.25926 36.29630 36.33333 36.37037 36.40741 36.44444 36.48148 36.51852 36.55556 

36.59259 36.62963 36.66667 36.70370 36.74074 36.77778 36.81481 36.85185 36.88889 36.92593 

36.96296 37.0000 37.03704 37.07407 37.11111 37.14815 37.18519 37.22222 37.25926 37.29630 

37.33333 37.37037 37.44444 37.48148 37.51852 37.55556 37.59259 37.62963 37.66667 37.6958 

37.70370 37.74074 37.77770 37.77778 37.81481 37.85185 37.8625 37.88889 37.92593 38.14815 

38.537 39.51850 39.518519 39.55550 39.555556 39.592593 39.59620 39.629630 39.62960 39.66670 

39.666667 39.70370 39.703704 39.74070 39.740741 39.77780 39.777778 39.81480 39.814815 39.851852 

39.85190 39.88890 39.888889 39.92590 39.92526 39.96300 39.962963 40.03700 40.037037 40.07400 

40.074074 40.1110 40.11111 40.1481 40.148148 40.185185 40.18520 40.22220 40.22222 40.259259 

40.25930 40.296296 40.29630 40.33330 40.33333 40.370370 40.40740 40.44440 40.44444 40.481481 

40.44583 40.48150 40.51850 40.55550 40.555556 40.59260 40.592593 40.62960 40.62963 40.666667 

40.66670 40.70770 40.703704 40.74070 40.740741 40.77780 40.777778 40.81480 40.814815 40.851852 

40.85190 40.88890 40.888889 40.92590 40.925926 40.962963 40.9630 41.0000 41.03700 41.037037 

42.0000 42.62963 42.66667 42.7000 42.70370 42.74074 42.77778 42.81481 42.85185 42.8500 

42.88889 42.92593 42.96296 43.03704 43.07407 43.11111 43.14815 43.18519 43.22222 43.25926 

43.29630 43.33333 43.37037 43.40741 43.44444 43.48148 43.51852 43.55556 43.59259 43.62963 

43.66667 43.70370 43.74074 43.77778 43.81481 43.85185 43.88889 43.92593 43.96296 44.00000 

44.03704 44.07407 44.11111 44.14815 44.18519 44.22222 44.25926 44.29630 44.33333 44.37037 

44.40741 44.44444 44.48148 44.51852 44.555556 44.59259 44.62963 44.66667 44.70370 44.74074 

44.77778 44.81481 44.85185 44.88889 44.92593 45.1000 45.90000 47.00350 47.81250 47.92700 

48.30000 48.312500 48.7000 49.9000 50.1000 57.27500 61.33300 67.5 69.000 69.5000 

Watch future issues of 73 for complete listings of crystals in all categories. 
Be sure to include 2nd choice selections. Additional lists available for a stamp. 

QUAKER ELECTRONICS po box 215, hunlock creek, penna. 


Knight-Kit Code Oscillator 



Knights-Kits for all sorts of ham gear have 
been springing up in profusion. Allied Radio 
has been consistent in their program to pro¬ 
duce low cost equipment in kit form which 
performs well. The new LC-1 code practice 
oscillator kit priced at only $7.95 is a good il¬ 
lustration. This kit includes a complete osclla- 
tor, cabinet, loudspeaker, hand key, plus a 
jack for earphones and a flashing light. The 
kit assembles easily, giving confidence to any 
neophte that he need not be frightened by 
the mysteries of electronics. 

The oscillator is LOUD. This unit can be 
used for any size group that you will probably 


be able to gather for practice. Around the 73 
Hq we not only use the LC-1 to pry our one 
lazy Technician into the General ranks, but it 
also serves to warn of impending meals and to 
wake everyone up in the morning. We get a 
lot of mileage out of things here. 

You can patch the LC-1 into your rig for 
MCW transmission up on two meters if you 
go for that sort of thing. There is a label with 
the morse code on it for the case which is 
handy for phone men. Heh, heh. 

$7.95, Knight-Kit (Allied Radio). Works. 
Two transistors, built-in battery (included in 
kit), profusely illustrated instruction book, etc. 
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More on the use of 


The SWR. Meter 


Richard Williams W8JWP 
3327 13 Street S.W. 
Canton 1 0, Ohio 


On a low loss transmission line which is 
perfectly matched at the antenna termination 
the rf voltage along the line is just that of the 
incident wave and is nearly constant along the 
full length of the line. However, if the antenna 
termination is not perfectly matched, a wave 
will be reflected back from the antenna end of 
the line and this reflected wave will have a 
voltage whose magnitude is something less 
than that of the incident wave. We now have 
two waves traveling on the line. In the case of 
an unmatch at the transmitter end we will have 
multiple reflections and will have many indi¬ 
vidual waves. However, all of the waves travel¬ 
ing in one direction can be added together to 
form a single wave traveling in that direction. 
Thus, we need only consider two waves, one 
traveling from the transmitter to the antenna 
end of the line and one traveling in the oppo¬ 
site direction. Both of these waves, when con¬ 
sidered individually, have a magnitude which 
is relatively independent of the position on the 
line at which they are measured. However, 
when we add the two waves together to get 
the total rf voltage, we find that because the 
phase relationship which exists between the 
two waves is a function of the position on the 
line, that the total voltage is also a function of 
the position on the line (this is the voltage one 
would measure with a simple rf voltmeter 
inserted across the line). If the magnitude of 



LX 


the reflected wave is equal to that of the 
incident wave, there will be points one-half 
wavelength apart on the line where the total 
voltage is zero, even though the voltages of 
both the incident and the reflected waves at 
this point are not zero, and are, in fact, the 
same as they are at every other position on 
the line. 

Mr. Wilds, in his article on p. 42 of the 
October 1962 issue of 73 makes the statement 
that since most of the inexpensive SWR bridges 
are voltage operated devices, that locating the 
SWR bridge at a voltage null point on the line 
will cause the SWR to appear to be deceptively 
low. This is not correct for a correctly adjusted 
bridge because the SWR reading which is 
obtained is proportional to the ratio between 
the voltage of the outgoing wave and the 
reflected wave and not to the total voltage 
existing on the line at the point where the 
SWR meter is inserted. If the SWR meter is 
operating correctly and if the length of the 
feed line between the transmitter and the 
receiver is not changed, the reading obtained 
on the SWR meter should not vary with its 
position in the feed line, assuming that the 
SWR meter itself does not introduce any 
discontinuities. 

Mr. Wilds suggests the using of an extra 
piece of coax to determine whether the indi¬ 
cated SWR is different from the actual SWR. 
This is somewhat misleading, since if there 
is a mismatch between the transmitter and line 
as well as between the line and the antenna, 
changing the length of the transmission line 
between the antenna and the transmitter may 
very well change the actual SWR on the line. 
However, the extra—coax method is quite 
valuable as a test of not only the matching of 
the antenna to the line, but also of a test of 
whether the SWR meter is operating correctly, 
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and of the match between the transmitter and 
the line. 

The following procedure can be used to 
determine whether the fault lies in the SWR 
bridge or in the match between the trans¬ 
mitter and the line. For the most dependable 
results, it would be a good idea to try the 
experiment twice with two different lengths of 
coax, 1, neither of which is a multiple of A 
at the operating frequency. 

First connect the circuit as shown in (1) and 
measure the SWR, then connect it as shown in 
(2) and (3) and get SWR measurements in 
both cases. If all three SWR measurements are 
unity, the line is well matched at the antenna 
termination, but no information is obtained 
on either the SWR meter or the transmitter- 
line match. If this is the case, and if it is 
desired to check the latter two items, a delib¬ 
erate mismatch may be introduced at the 
antenna end and the measurements repeated 
again. Assuming now that SWR measurements 
other than unity are obtained, we can list the 
following conditions and their causes: 

A. If the SWR obtained in all three cases is 
the same, the SWR meter is operating properly 
and the transmitter is matched to the line, but 
the antenna is unmatched. 

R. If the readings obtained in (1) and (3) 
are the same and different from that obtained 
in (2), then the transmitter is properly 
matched to the line, but the antenna is un¬ 
matched and the SWR meter is not operating 
properly. 

C. If the readings obtained in (2) and (3) 
are the same, but different from that obtained 
in (1), then the SWR meter is operating 
properly, but neither the antenna nor the 
transmitter is matched to the line. 

D. If none of the readings agree within a 
few percent, then the SWR meter is not oper¬ 
ating properly, the antenna is not matched to 
the line, and the transmitter is not matched to 
the line. 

If the above tests indicate that the SWR 
meter is not operating correctly, then it should 
be adjusted according to the manufacturer's 
instructions, using a good dummy load and 
operating at the same frequency at which it is 
desired to make the transmission line measure¬ 
ments. After the SWR meter is adjusted cor¬ 
rectly, if trouble is still encountered getting 
either an (A) or a (C) condition, the trouble 
may be in the introduction of discontinuities at 
the coax connectors which are used in inserting 
the short length, 1, of coax into the transmission 
line, or the SWR meter itself may be disturb¬ 
ing the line. Once these problems are elimi- 
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nated, the above procedure may be used to 
match both the antenna and the transmitter 
to the transmission line. 

Mr. Wilds also makes the statement that by 
using the proper length of line it is easier to 
load up the transmitter. This is true insofar 
as getting the maximum power out of the 
transmitter is concerned, but the very fact that 
the line still is not flat means that an excess 
amount of power is being lost on the line due 
to the waves which are being reflected back 


and forth, and/or that power reflected back 
along the line is being dissipated in the trans¬ 
mitter tank circuit. The only way to get rid 
of these losses or to reduce them to a tolerable 
level is to have a reasonably good match on 
both ends of the transmission line. This is the 
only method of getting the most transmitter 
power into the antenna, and it has the added 
advantage of reducing TVI (either directly or 
by permitting the use of a low-pass filter in 
the line). . . . W8JWP 


Vertical Antennas 


Herbert Brier W9EGQ 
385 Johnson Street 
Gary 3, Indiana 


Apparently an increasing number of new 
hams getting on the lower-frequency ham 
bands are putting up vertical antennas, but 
most old timers still prefer the horizontal an¬ 
tenna. Does this mean that the newcomers 
are being oversold on the vertical through 
lack of theoretical and practical knowledge, or 
are the old timers overlooking a good thing by 
passing up the vertical antenna? Let’s try to 
find out. 

What Makes a Good Antenna 

Obviously, how well an antenna performs 
is determined by the percentage of the power 
fed into it when it radiates in the desired 
direction. Direction in this connection means 
both the compass direction and the angle above 
the horizon at which the radiation takes place. 
The latter is important, because practically all 
radio communications over distances much 
in excess of 50 miles on the frequencies be¬ 
tween 1.5 and 30 me are accomplished by 
signals radiated by transmitting antennas at 
angles above the horizon striking the ionos¬ 
phere between 65 and 250 miles above the 
earth and being refracted back to the earth 
miles away. 

For example, between the US. A. and 
Europe, signals arrive at angles between 10 and 
35 degrees on 7 me 99% of the time. On 14 me. 


the arrival angle is between 6 and 17 degrees 
99% of the time. Nine degrees is the median 
angle for DX signals on 10 meters. Higher 
angles of radiation are, of course, useful over 
shorter distances, particularly on the lower- 
frequency amateur bands. 

With these facts in mind, let’s look at the 
vertical radiation patterns of the simple hori¬ 
zontal and vertical antennas shown in Fig. 1A 
to ID and 2A to 2D. From these patterns, 
it is easy to see that a horizontal antenna re¬ 
quires a height of 65 to 70 feet (%, wave on 
7 me, 1 wave on 14 me) to achieve the low 
angles of radiation most desirable for DX work. 
But a vertical antenna M to % wavelengths 
long is a powerful low-angle radiator. (Even a 
M wave vertical is a low-angle radiator, but the 
losses introduced by the necessary loading 
coil and other factors touched on later de¬ 
crease the efficiency of such short antennas. 

Incidentally, Fig, 2A to 2D apply to vertical 
antennas operated against an artifical “ground 
plane.” In its simplest form, a ground plane 
consists of three or more (usually four) M- 
wave wires arranged like spokes of a wheel 
under the base of the antenna. Strictly speak¬ 
ing, the artificial ground must be at least M 
wavelength above the earth to function as a 
true ground plane. At lower heights, the effec¬ 
tive ground establishes itself somewhere be- 
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Hey OM — It’s Mobile Time 


VERTICAL AXIS 


HORIZONTAL ANTENNA 1/4 WAVELENGTH HIGH 

VERTICAL PATTERN OF HORIZONTAL ANTENNA 1/8 WAVE- 
LENGTH HIGH IS SIMILAR, EXCEPT LESS POWER IS 
RADIATED BELOW 45°. 

FIGURE IA 

Figures IA, 18, 1C and ID. Radiation patterns in vertical 
plane of horizontal antennas 1/4, 1/2, 3>4 and I wavelengtn 
high respectively. Perfect ground assumed 


'VERTICAL AVIS 



HORIZONTAL ANTENNA 1/2 WAVELENGTH HIGH 

FIGURE IB 



HORIZONTAL ANTENNA 3/4 WAVELENGTH HIGH 
FIGURE 1C 


vertical AXIS 



HORIZONTAL ANTENNA I WAVELENGTH HIGH 
FIGURE ID 


KfHG | 


jam-; far ! 


TERRY W9DIA 




and nobody, but nobody 
gives you a better deal 
on Hallicrafters new 

SR-150 Transceiver 


Only 
$23.29 
a month 
— 3 years 
to pay — 
Only 
$5.00 
DOWN 
Terrific 
Trades 



LOW MONTHLY PAYMENTS! 

MODEL 


Amateur 


Monthly 

Payments 


Net Price (3 Years) 


SR-150 Fixed/Mobile Transceiver . 650.00 23.29 

P-150AC Supply for SR-150 .. 99.50 3.41 

P-150DC Supply for SR-150 .. 109.50 3.77 

MR-150 Mobile Mount for SR-150 . 39.95 1.26 

Two More Hot Hallicrafters Items! 


S X 117 Receiver . . 
H T 37 SSB Xmltter 


$379.95 $13.54 

495.00 17.69 


Complete Hallicrafters line in stock at A E S! 
Any item $5 down and 36 months to pay. 

Just send $5 and tell us how long you need to 
pay balance. 

STAY ON THE AIR PLAN—I will give you a good trade-in allow¬ 
ance for your old equipment, and you can use it until you get my 
shipment. Then send me yobr trade-in. 



AMATEUR 

ELECTRONIC 

SUPPLY 


3832 West Lisbon Avenue 
MILWAUKEE 8, WISCONSIN - WEst 3-3262 

VISIT OR PHONE-do not write-our branch stores 
(they have no mail order facilities) 

CHICAGO 31, ILL. j ORLANDO. FLORIDA 

6450 Milwaukee Ave. I 23 Azalea Park Sh. Center 
ROdney 3-1030 I Phone 227-8231 


IMPORTANT! Be sure to send all mail orders 

and inquiries to MILWAUKEE STORE Dept. 

3632 WEST LISBON AVENUE, MILWAUKEE 8, WISC. 


Ship me ......... 

I enclose $.. 

O C.O.D. 

1 want to buy 

Name ............... 

Address ........... 


..; I will pay the balance 

O 1 year Q 2 years □ 3 years 

....... and want to trade 

.. What's your deal I 


City............................................. Zone ......... State. 

O Send reconditioned equipment and sale bulletin 
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FIGURE 2A 

Figures 2A, 3B, 2C and 2D. Radiotion patterns in vertical plane 
and oil compass directions of vertical antennas 1/8, 1/4, 1/2 and 
5/8 wovelengths tong, respectively. Antennas mounted a few 
inches above earth or ground plane. Power at angles below 
dotted lines absorbed by ground losses. 



VERTICAL ANTENNA 1/4 WAVELENGTH LONG. 
FIGURE 2B 



FIGURE 2C 



VERTICAL ANTENNA 5/8 WAVELENGTH LONG 
FIGURE 2D 


tween the earth and the artificial ground; 
nevertheless, these lower quasi-ground planes 
usually work quite well. 

From the above information, it is easy to 
see why the vertical antenna has the reputation 
of being a good DX antenna. But how does it 
live up to its promise? 

The ARRL Radio Amateurs Handbook says, 
"If it were not for its ground losses, the omni¬ 
directional radiation pattern and its low angles 
of radiation would make a vertical antenna an 
ideal high-frequency antenna.” 1 Dr. Terman, 
in Radio Engineers Handbook says that when 
proper precautions are taken to reduce ground 
losses, the vertical antenna is an efficient radia¬ 
tor. 2 

What Amateur Users Say 

In the following paragraphs, the opinions ex¬ 
pressed are based upon personal experience 
and observation and conversations with hams 
who had taken some pains to achieve reason¬ 
able results from their antennas, whether 


they were vertical or horizontal, as well as on 
the footnoted and other articles. 

On the 3.5 to 4-mc band, one WS reported, 
"The vertical worked fine on DX—I got S9 
reports from South Africa, but my reports from 
U.S. stations were definitely weaker than with 
the old horizontal antenna. As I work the U.S. 
every day and South Africa about twice a 
year, I put the horizontal back up.” Another 
ham questioned said, "after trying a vertical, 

I can say that the worst horizontal antenna I 
ever used will outperform any vertical antenna 
made.” A third ham said, "I must be satisfied 
with my vertical; I took down all my other 
antennas.” On the average, a 3.5-mc vertical 
antenna is superior to a horizontal antenna over 
distances in excess of 850 miles, especially if 
the horizontal is less than 60 feet high. Con¬ 
versely, the horizontal may be several S units 
better over shorter distances. 

On 7 me there is little to choose between 
a good vertical antenna and a good horizontal 
antenna for working long-haul DX—provided 
that the horizontal is 67 feet high. 3 But com¬ 
pared to lower horizontal antennas, the vertical 
is a better DX antenna. On the other hand, the 
horizontal usually works rings around a ver¬ 
tical over shorter distances. In fact, it was 
practically a waste of time to call stations with¬ 
in 500 miles or so with my vertical antenna, al¬ 
though the 23-foot high horizontal usually did 
very well over these distances. But as soon 
as "skip” lengthened out, results with the 
two antennas was just reversed. 

Even on 14 me, a low horizontal antenna 
usually outperforms a vertical over "short-skip” 
distances. But, once again, the vertical usually 
forges ahead of the horizontal over distances 
beyond 1,000 miles, at least until the horizon¬ 
tal antenna is a minimum of 50 feet high. And 
occasionally, the vertical will even outperform 
a horizontal beam on DX—just often enough 
to thrill the vertical owner and shake up the 
beam owner. On the 21 and 28 me bands, 
there is little to choose between the two types 
—if the horizontal is at least 45 feet high. 

Incidentally, a vertical antenna is fine for 
working mobile stations within ground-wave 
range. Conversely, cross polarization effects 
between horizontal and vertical antennas can 
reduce signal strengths as much as 23 db over 
these distances, although the difference is sel¬ 
dom this great. Don’t worry, however, about 
cross polarization effects on signals that travel 
through the ionosphere. The trip so mixes 
up the polarization that there are equal 
amounts of both in received signals, without re¬ 
gard to their original polarization. 
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Installing a Vertical Antenna 

According to some ads, a vertical antenna 
and a few square inches of space will solve 
most ham antenna problems. True enough, a 
vertical antenna installed in a crowded space 
will accept rf power and radiate part of it, the 
exact percentage depending largely on the 
ground losses under and near the base of the 
antenna. In addition, a M-wave or shorter ver¬ 
tical antenna radiates its strongest signal from 
the bottom third of its length; consequently, 
objects such as trees, buildings, and utility 
wires within a wavelength or more of the an¬ 
tenna will absorb part of the power radiated. 
They will also distort the theoretical circular 
radiation pattern of the antenna. 

In this connection, the possibility of get¬ 
ting the antenna above some of the “crud” is 
the main advantage to a ground-plane antenna 
on frequencies where line-of-sight communica¬ 
tions are unimportant. On the VHF bands, 
however, antenna height is a major factor in 
determining the communication range. 

Unfortunately, a ground plane antenna is 
not easy to erect on frequencies below 14 me. 
Even if you can stand a radiator of the appro¬ 
priate height on your roof, where are you going 
to find room for the necessary ground-plane 
radials? You can reduce their length by install¬ 
ing loading coils in them, or you can zig zag 
them around in the available space—at the ex¬ 
pense of lowered antenna efficiency. 

“But what about mobile antennas,” you 
may reasonably ask. “They use the car body 
as the ground system, and there are lots of 
mobiles on 75 meters.” Passing over the 3% 
efficiency of the average 75-meter mobile an¬ 
tenna, 4 it is certainly possible to put a wire 
mattress the size of an automobile under a 
vertical antenna to serve as the ground system. 
In fact, one well-known antenna manufacturer 



TO 

ANTENNA 



TAP APPROXIMATELY 1/3-0F TURNS FROM BOTTOM 

AO JUST FOR MINIMUM SWR. 

Fig. 4 

will sell you the “mattress.” 5 Its efficiency as a 
ground plane is proportional to its size compar¬ 
ed to a full-size ground plane; therefore, its 
efficiency is high on 14 me and above, and 
relatively low on 3.5 and 7 me. 

Lowering Ground Resistance 

Returning to earth-mounted verticals, you 
could obtain a good ground connection 
in the center of a salt marsh by dropping a 
length of wire in the water. In rich, permanent- 
ly-moist soil, driving an eight to 12 foot pipe 
about an inch in diameter into the earth will 
produce a fairly low-resistance dc or low-fre¬ 
quency ac ground return. In dry, sandy, or 
rocky soil four additional pipes in a 10 foot 
square around the first one, all five connected 
together with heavy wire is recommended. 
Such an installation is good for lightning pro¬ 
tection, but it isn't a particularly effective rf 
ground. 

Actually, rf currents are introduced into 
the earth for many feet around an antenna. As 
a result, these currents must travel long dis¬ 
tances through the earth to reach the ground- 
return point of the antenna system. Further¬ 
more, because of rf “skin” effects, the effective 
ground resistance increases with frquenev. 

To obtain a low-resistance, rf ground, in 
addition to the ground rods, you can bury 
four or more heavy wires a few inches in the 
ground like spokes of a wheel around the base 
of the antenna and tie them together at the 
center. For the best results, each buried radial 
should be at least M wavelength long at the 
lowest operating frequency of the antenna. 
Also, the more radials you bury, the better the 
results, although the rate of improvement goes 
down after about 12 are installed. 

Before treatment, the rf resistance of an 
average earth ground will be 50 ohms higher. 
With the installation of a buried radial system, 
this resistance can be reduced to less than 
five ohms. As a M wave vertical antenna has an 
effective radiation resistance of approximately 
32 ohms, lowering the ground resistance from 
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F * HIGHEST OPERATING FREQUENCY 

Fig. 5. Simple 3 to 5 band vertical antenna. 

50 ohms to five ohms will increase the radiating 
efficiency of the antenna from 39% to 86%. 

An even more dramatic improvement is ob¬ 
tained by reducing ground losses when a short¬ 
ened antenna is used. For example, a % wave, 
loaded vertical (33 feet long on 80 meters) 
has a radiation resistance of 10 ohms or so. 
With such an antenna, reducing the ground 
resistance from 50 ohms to five ohms will 
raise the antenna efficiency from an anemic 17% 
to a respectable 67%. 

By the way, if you don’t have room for & 
wave radials, shorter ones will still bring down 
the ground resistance. Increasing their number 
will help compensate for their lack of length. 
In one installation, sixteen 25 to 40 foot radials 
decreased the ground resistance from 50 ohms 
to 7.6 ohms at 4 me. 6 

To give you all the bad news at once, even 
if all the local losses resulting from an imper¬ 
fect ground were eliminated, this doesn’t 
mean that the resulting antenna would neces¬ 
sarily be as good as one located where natural 
ground losses were less. Actually, the charac¬ 
teristics of the earth for miles around an anten¬ 
na can affect its radiation characteristics. 

Signals radiated at very low angles from an 
antenna graze the earth’s surface, and over the 
best posible earth, energy radiated at angles 
below 3/2 degrees is absorbed within a few 
miles. Over a lossy earth, energy at angles up 
to 10 degrees can be absorbed in this manner. 
The dotted lines at the bottom of the curves in 
Figs. 2A to 2D show the effects of this at¬ 
tenuation over an average ground. Fortunately, 
the power loss in this manner is not too high, 
simply because practical antennas just don’t 
radiate a very great percentage of their power 
at very low angles. Nevertheless, the effect is 
present. 


No dotted lines are shown in Fig. 1A to ID, 
because, at the heights shown, horizontal an¬ 
tennas just don’t radiate any appreciable power 
at angles below five degrees. 

Practical Vertical Antennas 

If you have stuck with me so far, you now 
have a pretty fair idea of the good and bad 
points of vertical antennas; so let’s put up a 
few on paper. 

Probably the simplest effective vertical an¬ 
tenna is the Ya wave coaxial-fed one illustrated 
in Fig. 3. Fed with 50 ohm coaxial cable, the 
feedline swr will be approximately 1% to 1 at 
the antenna’s resonant frequency. If the anten¬ 
na is being operated as a “ground plane,” 
dropping the ends of the radials to produce a 
30 degree angle below the horizontal (eight 
feet for a 16M foot radial) should bring the 
line swr down to near 1 to 1. 

Connecting a tuned circuit between the base 
of the antenna and ground as detailed in Fig. 4 
will permit using the antenna on twice the fre¬ 
quency, also with low feedline swr. However, 
if the antenna is a ground plane type, you will 
probably have to add at least one pair of 
radials % wave long at the new frequency to 
obtain mimimum swr there. In fact, this is 
one of the secrets of obtaing best results from 
a multiband vertical ground plane antenna—use 
a full set of four & wave radials for the lowest 
frequency band and at least a pair of them 

wave long at each additional frequency band 
being covered. 

Referring to Fig. 5, an antenna % wave¬ 
lengths long at the highest frequency you wish 
to operate will perform efficiently over a 4 to 
1 frequency range and fairly efficiently over 
an 8 to 1 range. 

Careful positioning of the taps on the load¬ 
ing coil will produce minimum swr on all ex¬ 
cept the second highest frequency range of 
the antenna. At this frequency, the series 
capacitor will produce a lower feedline swr 
than taps on the coil. Incidentally, at 1,000 
watts transmitter input, a current of five to 
eight amperes (depending on the frequency) 
will flow at the base of the antenna. Therefore, 
don’t skimp on the switch, if you run high 
power. 

An obvious disadvantage of a multiband an¬ 
tenna such as shown in Fig. 5 for quick-change 
artists, who like to flit from band to band, is 
the necessity of visiting the antenna for each 
band change. A more convenient method of 
covering several bands with a single antenna 
is to use a “trap” antenna. The “traps” are 
actually lumped circuits connected in series 
with the antenna at strategic points. They auto- 
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matieally change the electrical length of the 
antenna as the operating band of frequencies 
is changed. 

While you can get into a debate over how 
efficient a multifrequency trap is, its operating 
convenience can t be disputed. The “trap” ver¬ 
tical is available from several manufacturers, as 
are the raw materials for the other antennas 
mentioned. 

Conclusions 

A properly installed vertical antenna is an 
excellent ham antenna. However, its low-angle 
radiation characteristics make it somewhat a 
DX antenna. As a result, its operating perform¬ 
ance may not please 3.5 and 7 me operators 
who prefer to make solid contacts over short 
and moderate distances to squeezing out the 
last mile from every call. But with the predict¬ 
ed course of the sunspot cycle, for the next 
several years, low-angle radiators are going to 
be at a premium for night-time operation on 
both 3.5 and 7 me. 

If you are unable to take the extra steps to 
reduce ground losses and to get a vertical an¬ 
tenna away from power-absorbing objects, ex¬ 
perience indicates that you might do better 
with a horizontal antenna. But bear in mind 
that a low-loss ground under it never hurt 
a horizontal antenna, nor does stringing it 
amidst utility lines and metal-frame buildings 
help a horizontal. 

. . . W9EGQ 


Fig. 5 Notes 

L 40 turns #12 wire 6 tpi, 2Vi dia. taps 
adjusted for min. feedline SWR. 

C used on 2nd highest freq.—250 mmfd 
variable for 7 me, 150 mmfd for 21 or 14 
me (may be omitted and coil tapped on 
these bands at cost of somewhat higher 
swr). 
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BANDIT 1000A 

LINEAR AMPLIFIER 
1000 WATT P.E.P. 
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and pending 


The Only Single Feed Line 

6 and 2 METER 
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18 Elements 

1 — Folded Dipole Plus 
Special Phasing Stub 
1 — 3 Element Colmear Reflector 
4 — 3 Element Colmear Directors 
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Full 4 Elements 
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2 — Directors 


Say you saw it in 
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even if you didn't. 


See your FINCO Distributor 
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Further on 

The Windom 


In the past few months the old single-wire- 
fed Hertz antenna, so popular in the early 
'SO’s, has become an object of fresh interest* 123 
The Europeans have appreciated it right along. 
The English, I believe, named it “Windom” 
after Loren G. Windom W8GZ, who introduc¬ 
ed the design to the amateur fraternity in his 
famous 1929 QST article. 4 

Like the most recent author, Drayton Coop¬ 
er W4WXY, 1 I have an affection for this ele¬ 
gantly simple way of radiating electromagnetic 
energy* The article left openings for further 
contributions in the following areas: 

1) How to find the fundamental frequency of 
the antenna 

2) How to find the correct point of feed 

3) How to couple to a push-pull PA 

4) A more complete bibliography 

These topics are easily disposed of to complete 
the record. 

At almost exactly the same time as Loren 
Windom’s article in QST, Everitt and Byrne 
published a description of the single-wire-fed 
Hertz in Proceedings of the IRE. 5 This article 
does an excellent job of explaining topics (1) 
and (2) above. 
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FEEDER- #14 COPPERCLAD" 
FIGURE I 
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ANTENNA TOO SHORT ANTENNA TOO LONG ANTENNA RESONANT 

FIGURE Z 


There is a very simple way to tune a single¬ 
wire-fed Hertz antenna. The practical tech¬ 
nique was shown to me by Charles W. Sum¬ 
ner W4EJ in 1932. The technique as then em¬ 
ployed was as follows for a 7-mc-fundamental 
antenna. 

First, several Christmas-tree lamps were 
stripped of their paint, A matched pair was 
found by running them with a battery or a 
filament transformer. The glow was matched 
in dim light at an orange-red temperature. A 
lead 4 inches long was soldered to each ter¬ 
minal of each of the two bulbs selected. The 
bulbs were then attached across a small length 
of the antenna, with their common point at the 
attachment of feeder to antenna, as shown in 
Fig. 1. The antenna was then raised, prefer¬ 
ably at dusk or at night, by means of rope and 
pulleys. Power in the order of 50 watts was 
applied. One bulb would usually be found to 
glow more brightly than the other. This indi¬ 
cated incorrect resonance, in accordance with 
Fig. 2. It was customary to leave about two 
feet of wire excess twisted at the insulator at 
each end of the antenna. A few inches of this 
added or subtracted at either end of the an¬ 
tenna (it makes no difference which end) 
tended to equalize glow of the lamps. Note 
that the feeder has not yet been matched and 
that this is unimportant at this point in the pro¬ 
cedure. The length of the antenna was tailored 
in increments eventually down to about two 
inches until an equal lamp glow resulted. Fas¬ 
tidious operators would then interchange the 
lamp positions as a check that rf sensitivity 
was identical. Of course, the natural resonance 
of an antenna depends to some extent on its 
mutual couplings with other objects, including 
the earth and the feeder. Therefore the reso¬ 
nance as found by this method was often a few 
inches different from that given in the custom¬ 
ary tables and formulas. 

The bulbs should be removed when pruning 
has been completed. If you have meters and 
perhaps a transit—they’re better. See the liter¬ 
ature formulas. 4 ’ 5 
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Having resonated the antenna, the correct 
point of attachment of the feeder could be 
found. This was done by first dipping the plate 
current of the transmitter final amplifier with 
no load. The feeder was then coupled to the 
tank at some point, say 15 percent from the 
ground end of the plate tank circuit. The PA 
was redipped. It was carefully noted in which 
direction the dip had moved. The antenna was 
lowered and raised with new trial feeder po¬ 
sitions until a point of attachment for the 
feeder was found which resulted in no change 
between tuning of the loaded and unloaded 
dip. If the transmitter happened to be a self 
excited oscillator such as the then popular 
TPTG or TNT circuits, then frequency of the 
oscillator output could be watched rather than 
tuning of the dip. 

For a thorough job, another step is necessary 
to assure a fiat” line. There is always a remote 
chance that by the method above, a fortuitous 
resistive characteristic, dependent on feeder 
length, has been found. The proving-out step 
might be either of the following, (a) Carefully 
shunt three matched lamps at A/8 intervals 
along the feeder. They should light with equal 
brilliance, (b) Temporarily add a A/4 length of ! 
feeder. The tank tuning and loading should j 
not change markedly. When you consider how 
many of these antennas have been put up by 
measurements from tables alone, “forced in” 
by matching networks at the transmitter, and 
with happy end-results, this last step may 
seem a gilding of the lily. 

As W4WXY has already mentioned, it was 
important to have a good ground. Without it, 
rf might appear on nearly all the hardware | 
connected to the ac Line in the shack. It was 
very annoying to receive small skin burns from 
metal receiver-tuning dials, for example. The 
best ground rods were, and still are, available 
from Graybar. One good type is 8' x %” diame¬ 
ter, copperclad. If nearby, the home water pipe 
at its point of emergence from the ground is 
probably a better ground. A length of RG-8, 
or almost any coaxial cable, makes a good, low 
inductance ground lead. Only the outer con¬ 
ductor is used. 

The wire for the antenna was usually No. 
14. I made the mistake, one time, of using 
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PHONE PATCH 
Use on AM or SSB. Built- 
in R.F. Filters. Gain con¬ 
trols, null controls. VU- 
meter. 

$27.95 


PAUSAN COMPANY • SAN RAFAEL, CALIF. 


FOREIGN JOBS 

Foreign employment offers men and women choice of 
19 countries — free transportation — special tax bene¬ 
fits — bonuses — liberal vacations — And a most 
unique way of life in government careers or with 
American companies, their subsidiaries. Over half a 
million Americans work and live exceptionally well out¬ 
side the U.S.A. You can earn up to $1,600 per month 
paid in U.S. currency. For complete information send 
$2 to Foreign Projects, P. O. Box 1945, Beverly Hills, 
Calif. 

CALIFORNIA JOBS 

Thousands of new job openings now in Southern 
California in all fields. Permanent job security. Send 
$2 for job information, names and addresses to Cali¬ 
fornia Jobs, P. O. Box 1944, Beverly Hills, Calif. 


CONVERTER SALE 


New model series 300 with 3 VHF transistors, crystal, and 
more than 30 high quality parts. Carefully assembled and 
tested. Measures only 3" x x 2*. Low noise and better 

than 1 microvolt sensitivity. Made in USA and guaranteed. 
Available in the following models: 

Model Input me. Output me. Price 

300-A 26.965-27.255 1.0-1.255 $8.50 ppd. 

300-H 50-51 .6-1.6 $8.50 ppd. 

300-0 50-54 14-18 $8.50 ppd. 

300-D 144-148 50-54 $10.50 ppd. 

Supply limited at these low prices—order now. 

All above converters are supplied with Motorola type connectors. 
For two SO-239 connectors instead, add 75c. N.Y.C. residents 
add 4% sales tax. 


VANGUARD ELECTRONIC LABS Dept. H-8 
190-48—99th Ave. Hollis 23, N. Y. 



































soft-drawn (magnet) wire* It just kept stretch¬ 
ing and stretching. The best kind is copperclad. 
If you have a kink, scrap it and start over. 

One seldom-mentioned advantage of the 
single-wire feed Hertz is that it is not imme¬ 
diately apparent to the public as a transmitting 
antenna. That is, the amateur is less liable to 
harassment from TV viewers who may mis¬ 
takenly attribute their troubles tq his activities. 

Now as to topic (3) above—there is nothing 
to it. For coupling to a push-pull PA, just tap 
the single wire up, either way, from the cen¬ 
ter tap of the plate tank. Mutual couplings in 
the coil and the tank circulating current will do 
the rest. It may look a little strange on the dia¬ 
gram, but there is no problem. 

Incidentally, it is not proper to couple direct 
from the plate tank to the antenna. For one 
thing, this may make the antenna a lethal 
structure. In the early ’30’s it was common to 
put a 0.001-mfd capacitor in series with the 



IOOOA BANDIT 2000A 

Linear Amplifiers 

2000 watt power supply available separately 

Ask Ole for lowest price 

OLE'S HAM SALES 

2916 Teak wood Nashville, Tenn. 


J. J. Glass 

SPECIAL 

Variable Crystal Oscillator, this Is a very late model, beauti¬ 
fully engineered unit. Contains 18 overtone crystals mounted 
on a turret with a precision geared switching arrangement 
that simultaneously selects the proper crystal and coil and 
thus selects the proper frequency with one operation, comes 
complete with a thermostatically controlled crystal oven and 
the following crytsals: 38.888, 37.777, 36.666, 35.555, 34.444, 
33,333. 32.222, 31.111, 30.000, 28.888, 27.777, 26.666, 38.333, 
36.666, 35.000, 33.333* 31.666, 30.000. The unit originally 
was designed to select over 500 frequencies. New condition. 

$14.95 ea. 


SPECIAL 

Mobile wonder, 12 volts to 24 volts inverter, to run surplus 
gear without rewiring, this inverter operates on 12 volt input 
ami produces 24 volts DC at 4 amps. Rotary type* in water¬ 
proof case, 10x4x6 in. Full price. $9.95 ea. 


SPECIAL, SPECIAL 

Mobile Power Supply, 12 VDC trans¬ 
ceiver power supply. Consists of duel 
dynamotor, mounted on completely fil¬ 
tered base, with choke and starting 
solenoid, transmitting dynamotor output 
420 V at 200 MA* Receiving dynamotor 
—220V at 100 MA. This supply can he 
easily attached to ARC-5. ARC-3. 522, 
etc. Diagram showing hookup included. 

brand new..,... ... $9.95 ea. 

Spare part kit for above consisting of enough parts to build 
another power supply. .... ... $4.95 ea. 



WE PAY OR TRADE GRC. PRC LAB AND TEST 
EQUIPMENT. 


25% DEPOSIT REQUIRED ON ALL ORDERS 

ALL PRICES FOR LOS ANGELES, CALIF. AND 
SUBJECTS TO CHANGE WITHOUT NOTICE. 
ALL ITEMS SUBJECT TO PRIOR SALE 

1624 SOUTH MAIN STREET 
LOS ANGELES 15, CALIFORNIA 
TELEPHONES: PRospect 1179-1170 


lead. The tank was often made of M-inch cop¬ 
per tubing. Coupling adjustments were easily 
made by moving a small battery clip, attached 
through the 0.001-mfd capacitor to the single- 
wire-feed. Probably persons other than myself 
have made the mistake of holding a metal key 
down with one hand and reaching with the 
other to this tap to increase coupling. It is a 
mistake not soon forgotten. 

Resonance is not precisely the same for har¬ 
monic operation of the antenna as for funda¬ 
mental operation. The reasons for this are 
mainly that end-effect and mutual couplings to 
external objects, including the earth, are dif¬ 
ferent. Therefore, adjustments are optimized 
for the band of most interest. 

Tap adjustment is considerably different 
for harmonic operation from that for funda¬ 
mental (half-wave) resonance. This is because 
current distribution, and impedances along the 
radiator, vary in a different way. While ortho¬ 
dox operation, with “flat” feeder, does not gen¬ 
erally occur when harmonic operation is em¬ 
ployed on an antenna system which has been 
optimized for fundamental-frequency opera¬ 
tion, it has been possible to load these antennas 
at harmonics in somewhat the same fashion 
that random lengths of wire can be loaded. 
Although such operation is not as tidy as at 
fundamental resonance of the antenna, there 
have nonetheless been numerous satisfied users. 
At frequencies below half-wave resonance, 
the antenna can be worked against ground as 
a top-loaded Marconi. 

The long-wire directionality features of 
harmonic operation of the single-wire-fed Hertz 
are doubtful, because of feeder radiation and 
attendant pattern distortion. If realized, some 
idea of magnitude of these effects is given by 
the following table, which is for radiators in 
free space. 



Angle of main 
lobe with re¬ 
spect to an¬ 
tenna axis 

Gain relative 
to isotropic 
radiator 

Gain relative 
to X/2 
antenna 

Fundamental 

90° 

2.1 db 

0 db 

2nd harmonic 

54° 

2.5 db 

0.4 db 

3rd harmonic 

42° 

3.0 db 

0.9 db 

4th harmonic 

o 

3.4 db 

1.3 db 

6th harmonic 

30° 

4.3 db 

2,2 db 

8th harmonic 

27° 

5.2 db 

3.1 db 


These characteristics assume that the feed 
does not radiate. They are listed because 
W4WXY mentions long-wire features of har- 
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monic operation. There are references in the 
ARRL Handbook, and other literature. 6 

When H. H. Washburn W3MTE was think¬ 
ing about the Gamma match, prior to publish¬ 
ing his article, 7 he asked "Why not let the 
antenna balance itself?” He was referred to 
the single-wire-feed literature. No doubt he 
would have introduced his Gamma-match 
anyhow—but he probably felt encouraged. 

I am indebted to Dr. Everitt and Mr. Byrne 
and also to Mr. Windom, for their correspon¬ 
dence in connection with the preparation of 
this article. 

A bibliography for those who wish to read 
further completes this effort. No doubt some 
reader could add more from the archives of the 
old faithful single-wire-fed Hertz. 

. . . W3AFM 
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The Topa* UNIVERTER 300XL 
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ALL BAND TRAP ANTENNA ! 




Reduces Interference and 
Noise on All Makes Short 
Wave Receivers. Makes World 
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Clearer on All Bands I 


For ALL Amateur Trans¬ 
mitters. Guaranteed for 
500 Watts Power for Pi- 
Net or Link Direct Feed, 
Light, Neat, Weatherproof 


Complete as shown total length 102 ft. with 8i ft. ?f ohm 
balanced feedline. Hl-impact molded resonant traps. (Wt. 3 ox. 
1* x 5* long). You just tune to desired band for beamlike re¬ 
sults. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA* 
TEtTRSt NO EXTRA TUNERS OR GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
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BADGES 

One of the big problems at hamfests and club 
meetings is to have everyone plainly enough 
marked with their first name and call. All sorts 
of stickers and pieces of cardboard have been 
tried, plus little cards which can be typed up 
and stuck in holders ... all have the same 
problem: they are hard to read from any dis¬ 
tance. 

The best answers to date are these engraved 
laminated plastic name badges which can be 
read by Cousin Weakeyes from seventeen paces. 
You are in luck. We've arranged to make these 
darbs available at a real low price, all per¬ 
sonally engraved. The badges are 3" x %” and 
come complete with a pin and safety lock. 
Please give your first name, call and specify 
whether you want the badge to be bright red 
with white letters or jet black with white letters. 

$1.00 each. 

Order from 

73 Peterborough, N. H. 


(W2NSD from page 6) 

could come up with better reasons than in¬ 
dividual amateurs in their comments. 

The reaction, as reflected in QST, seemed 
to me to be one of hush-hush, hoping that the 
membership wouldn't notice what had happen¬ 
ed. The docket was printed in the usual mice 
type and the editorials stepped up the stress 
on the ARRL being the representative of the 
amateur. Behind the scenes the policy seemed 
to be for the ARRL to oppose each and every 
rule change proposed by any individual or 
group. This had the result of dragging on rule 
making processes for unbelievable lengths of 
time. 

There may have been some exceptions that 
escaped me, for I still was very loosely connect¬ 
ed with the internal doings of our hobby at 
the time, but I got the distinct impression that 
for quite a few years the ARRL struck out just 
about 100% of the time. Every time they op¬ 
posed legislation it went through, and every 
time they proposed changes they were defeat¬ 
ed. The pendulum had indeed swung the other 
way for them. They lost on such matters as the 
forty meter phone band, RTTY on the lower 
frequencies, the forty meter Novice band, etc. 


In view of these events I was rather sur¬ 
prised to find so little on the subject in CQ, 
the only other voice in the hobby. After talking 
with Perry I began to understand. He had 
tried time and time again to bring out some 
of the information , but had ben met by an un¬ 
believable wall of emotional reaction from 
thousands of staunch ARRL believers who 
didn't want to know what was going on. To 
them it was as if God had been attacked. And 
among these thousands of fierce believers there 
were quite a few advertisers. The handwriting 
couldn't be clearer . . . shut up. This is why 
you have read virtually nothing about the 
ARRL in the amateur press, unless you hap¬ 
pened to subscribe to W3NL's Autocall out of 
Washington . . . Andy didn't have to worry 
about advertising. 

Aha, you say, now Wayne Green has re¬ 
vealed himself, he is really anti-ARRL. We 
knew it all along. Well, I'm not anti-ARRL, 
whether you want to believe this or not. De¬ 
spite errors and biases on their part, our hobby 
would not have flourished as it has without 
their efforts. 

Without their direction I doubt if we would 
have the thousands of amateurs eagerly send¬ 
ing messages through the immense traffic net¬ 
works which we hear from 3600 to 3700 kc 
(and elsewhere). The whole framework of 
DX'ing and DXpeditions is founded upon the 
ARRL DXCC. Without this incentive we 
might throw thousands of DX hunters out of 
work. The ARRL QSL bureau has made it 
possible for thousands of DX stations to send 
QSL's to U. S. stations that otherwise surely 
couldn't possibly have afforded the tremendous 
postage expense involved. And so on . . . down 
through the long list of ARRL services. 

And most important of all, ARRL is a gigan¬ 
tic publishing house, taking in well over a mil¬ 
lion dollars a year. Where would we be with¬ 
out the Handbook, How to Become an Ama¬ 
teur, etc.? Where would ham radio be with¬ 
out QST? Nothing like we have today, I sus¬ 
pect. 

It is of course possible that I have misinter¬ 
preted some things down through the years. 
Perhaps you have some facts which will throw 
some light onto matters that I have either 
missed entirely or have not been fully informed 
on. I am much more interested in having all 
amateurs enlightened than I am in foisting off 
my own opinions on things. 

The Trip 

We've got about 80 signed up for the trip 
so far and have room for about six more. We'll 
all be leaving from Idlewild on Sunday October 
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6th in the evening and flying via Manchester 
to London by Sabena Airlines, arriving Mon¬ 
day morning. After four days of sightseeing 
and visiting the British amateurs we will zip 
on over to Paris (Thursday the 11th) for four 
days there. On the 16th we fly to Geneva 
(4U11TU now can make phone patches) and 
the 19th to Rome. If you pay a visit to Smon 
and the Vatican you can count this as three 
countries. We fly up to Berlin on the 24th via 
Frankfort. Included here will be a tour of East 
Berlin (another country!) and then back to 
Idlewild on the 28th for a magnificent three 
week vacation. 

The cost of the whole trip, including all 
fares is less than the usual round trip fare to 
Europe, which shows why it pays to travel in 
groups. Our group will be all hams and we’ll 
visit as many amateurs as we can in Europe. 
If you’re interested in going please let me 
know as soon as possible. You can cancel your 
reservation up to 30 days before the trip for a 
full refund of your $550. 

No National Convention 

An announcement came in the other day 
from the Cleveland Convention committee 
stating simply that due to unsolvable problems 
the ARRL National Convention would not be 
held there this year. 

In QST (July page 16) we find that “insur¬ 
mountable difficulties in compiling a program 
schedual adequate to meet the requirements 
for approval of the League” was responsible. 
This means that the committee was adament 
about some part of their program and the 
League refuser to approve the convention as 
an ARRL function as a result. The League 
insists on having the final say on convention 
programs as I have discovered in the past 
when I had been invited to speak by conven¬ 
tions and then, sometimes after I had traveled 
coast-to-coast, I would be uninvited because 
the League wouldn’t permit it. 

My recent mail has, I suspect, brought out 
the explanation of the difficulty QST was re¬ 
ferring to. It apparently has to do with that 
purveyor of emotional trivia and manufacturer 
of certificates for sale: K6BX. Apparently the 
brutal and senseless assasinations of the ARRL 
in his columns have gotten far under the 
League’s skin. Frankly I am surprised and dis¬ 
appointed if it is true that the Cleveland 
gang put this testy old man on their program. 
It is a shame if this was really the factor that 
broke up the National Convention. CQ can be 
proud. 

(Turn to page 82) 


UE-I LORAN MASTER TIMER. US Cost-$20,000. 3689 lbs. 

LIKE NEW $640.00 

ATI4I/ARC27 Broadband Antenna, 225-440mc. ...NEW 10.50 

RADIOPHONE TRANSFER PANEL w/Patcb Cords 

NEW 6.50 

SPRAGUE FI LTERAL-2, 150VAC at 10A NEW l.lOea. 2/1.95 
Same stock number but made by Potter Co. NEW 2/1.75 

RT7/APNI X’ceivr 420mc w/tubes, Dyna, Wobui ... EX 4.50 

EE65 Telephone Test Set w/Leads .EX 12.00 

LEACH LATCHING RELAY, 26VDC, 26 Pole DT ..EX 1.50 

P-l Tester, Auto Pilot, w/Cords & Connectors . EX 5.50 

Tester, Flux Gate Compass w/Cords & Conn.EX 6.50 

MT68 SHOCK MOUNT for one ARCS X'mittr . NEW .65 

MTI276 Mounting for R224/ARR36 Receiver . NEW 2.50 

TSI02/AP Calibrator w/IIOV 60cy supply GOOD 9.25 

INVERTER, 28VDC-110V400cy, 6OVA-10, 1OOVA-30 EX 3.00 
INVERTER, 28VDC-110V400cy, I5OVA-10, 25OVA-30 EX 6.00 
INVERT. 28VDC-110V400cy, 225OVA-10, 25OOVA-30 Ex 18.00 
BC433 Reevr 200-1750kc. Similar to ARN7 .GOOD 15.00 


APN1 


GOOD 6.25 
. . EX 1.00 
. EX 20.00 
. . LN 1,50 
. NEW 1.75 


APXI w/26 Tubes and a Warehouse of Parts .GOOD 6.25 

TUNING UNIT for APXI w/3 Tubes .. EX 1.00 

TS59/APNI Tests 400-4000 ft. range of APN1 .EX 20.00 

MOTOR 24VDC .96A 6000RPM ...... LN 1.50 

MTI555/U Mounting for MX1394/ARC21 Reyer . NEW 1.75 
INSULATOR, STANDOFF w/3* Lag Screw. NEW 

Pkg of 12/1.50 

F-20/UPR WAVEMETER, Stub type. 300-3400mc . NEW 8.50 
TSJ55C SIG GEN 2700-3400mc Comp! vv/Boob .... NEW 75.00 
RI22/ARNI2 75mc fixed, w/9 tubes & xtal . EX 4.50 

BC347 INTERFONE AMP. Tube & Ouncer Xformers EX 1.50 
TBX8 w/Hand Generator. Access. Box & Trunk NEW 30.00 
TSI2 STAND. WAVE INDIC. 9305-9445mc, GOcy in EX 22.00 
AN/UPM4A RF ATTENUATOR w/2B22 IJHF diode NEW 4.75 
R(8/APS3 PULSE RECEIVER w/25 Tubes GOOD 9.75 

CI7/APS3 CONTROL w/lma METER INDICATOR NEW 3.15 

E f* UAVnCkl $a* n t Hollis 

• C. HAYDEN Mississippi 

Shipment: FOB Bay Saint Louis. Terms: Net, Cash. 


TRANSFORMERS 

Jefferson: Pri. 115V - 60 Cy. Sec. 5V - 2A.; 6.3V - 
l^A.; 6.3V - 2A.; 700V CT 40Ma.$1.60 

Prl. 117V 60 Cy. See. 900V - 60MA; 5V - 2A.; 6.3V - 

10A.; 6.3V - 1.5A. $3.75 

Scope Transf.: Pri. 115V - 60 Cy. Sec. 1.25V - .3A.; 
6:3V - .9A.; 6.3V - 6.7A.; 580V CT - 1B5MA; 

960V - .002MA . . $3-00 

Scope Transf.: Pri. 105 to 125V - 60 Cy. Sec. 2750V - 
6MA: 135V - 8MA; 440V CT - 224MA.; Oil filled $2.75 

AFC Transf: 500 ohms CT to 15,000 ohms 30-20,000 

Cy. 2 DB. Size: l%" x \%* x 2%" high . 75 

Power Transf.: enclosed. Pri. 105 to 115V - 60 Cy. Sec. 

500V - 3 7 DM A; 5 V - 8 A. $3.75 

Pri. 115V - 60 Cy. HS. Sec. 17V - 2A. ..,..$1.30 

Pri. 117V - 60 Cy. Sec. 1540V - 10MA. . $2.00 

Collins: Pri. 210 to 250V. - 60 Cy. Sec. 1100V - CT - 
21.2MA . $6.00 

Pri. 105 to 125V - 60 Cy. Sec. 6.3V CT - 7A.; 6.3V. 

CT - 2A.; 6.3V CT - 1A.$2.00 

Pri. 115V - 60 Cy. Sec. 6.3V - 7A. CT; 6.3V - 5A CT; 
5V CT - 6A; 6.3V - .6A; 6.3V - .6A; 6.3V -.3A $2.85 

Pri. 115V - 60 Cy. H.S. Sec. 2.5V - 3A - 23,600V Test; 
2.5 V - 3 A. - 23,600V Test; 7 V - 7 A - 23.600V 

Test . $11.50 

Pri. 115V - 60 Cy. H.S. Sec. 6.3 V - ,25A; 1470V - 

350MA - . ...$9.00 

Pri. 120V - 60 Cy. Sec. 7.5V - 2.5A; 10V - 13A. . $4.20 

V C D Rl * C. 7701 s - Normandie 
E K KM O los Angeles 44, Calif. 

All Orders Fob L. A. — Phone (213) PL 1-0278 


SURPLUS CATALOG 

Send for our new 20-page catalog 
of useful surplus electronic parts 
and equipment, and ham gear. 

JEFF-TRONICS 

4791 Memphis Ave. Dept. 7K 
Cleveland 9, Ohio 
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W2SND from page 81 

Swifties 

The emergence of "‘Swifties,” as reported 
recently in Life and Newsweek, has added 
a little sparkle to my QSO's. For those of you 
who read only ham magazines I'd better 
clarify. 

Back when I was seven I got to reading a 
comic book called Jack Swift. In a short time 
I had been converted into a science fiction 
fan, a mental disturbance from which I have 
never recovered. The daily strip wasn't enough 
for a space hungry lad, so I rushed to the 
library in search of more Jack Swift. The 
closest they had was Tom Swift. Well, they 
had the same last name, so what the devil, I 
took out as many Tom Swift books as I could 
and read avidly. Frankly, it was a letdown 
from Jack Swift, but Tom had a stupid charm 
all of his own and I quickly read the entire 
series. You can’t really expect a seven year 
old to be very selective in his reading. 

“Now, to the meat of the matter,” said Tom 
hungrily. Tom rarely spoke without dragging 
an adverb after him. To manufacture a 
“Swiftie” you start with a phrase for Tom to 
say, then use an adverb that ties in with the 
phrase. For example, here are some that I've 
perpetrated on unwary six meterites lately. 

‘Tve installed a new squelch circuit,” said 
Tom quietly. 

“CQ Contest,” said Tom gamely. 

‘Tm using a Thunderbolt here,” said Tom 
finally. 

“I have a Mohican,” said Tom at last. 

‘Tm using super-modulation,” said Tom 
broadly. 

‘Tm running a Thor barefoot,” said Tom 

lamely. 

That should get you started, let the fractured 
adverbs fall where they may. 

Portable One 

Many fellows ask how come I am able to 
continue to use my W2NSD call even though 
I am apparently a rather permanent fixture 
in New Hampshire. 

Simple, if you are at all familiar with the 
FCC regulations. My fixed location is in 
Brooklyn at the old family homestead. As 
long as I have a fixed location for my license 
I can hold it there. When I desire to operate 
portable all I have to do is send in a notice 
of portable operation stating when and where 
I am going to operate. This notice is good for 
only one year, so I have to send in a new 
notice for each year of portable operation. 

Much as I dislike New York I do have to go 


down there on business and it is nice to have 
a permanent residence, complete with a small 
station, when I am there. 

The real bone of contention though is the 
present FCC system of impartially dealing 
out calls. Tve had W2NSD for some 24 years 
now and I am darned used to it. In the not 
too distant past it was possible to get your 
own call, if it was available, when you moved 
to a new section. In years gone by I've had 
W4NSD two times and W8NSD once. Right 
now WINSD is available and Td like to have 
it for operation up here in New Hampshire, 
but the present FCC rules do not provide for 
this and the FCC policy is not to grant this 
courtesy. 

Things went wrong when the FCC started 
to reissue the “W” calls after they reached 
ZZZ a few years after the war. Up until this 
time you could always tell just how long a 
chap had been licensed by his call. Then, much 
to the horror of the old timers, one day there 
appeared some mighty squeaky voices with 
W9A—calls. Things got back on the track 
again when the “W” calls got filled up and 
the FCC shifted to “K” calls. But along about 
this time they decided not to issue any calls 
out of order and we began to find some old 
timers who had moved to a new district 
with “K” calls. 

You want to meet someone that is really 
bitter about all this? Just look around the 
band for an old timer that has been in ham 
radio for forty years and has just received 
his WB2 call! Come on FCC, stop being so 
mean .... 

Field Day 

There seems to be some sort of damned 
contest every other week. We no sooner got 
through with the June VHF QSO Party than 
talk began to mount about Field Day. I'm an 
avoider of national institutions and Field Day 
has always been high on my list of national 
institutions to avoid. 

Then the summer-help contingent arrived, 
containing therein one boy fevering with 
chronic contestitus. This guy had to operate 
in Field Day, even if he could only use a 
one watt rig and a regen receiver after working 
hours. Something that has gone this far un¬ 
checked has to be humored, so I compromised 
by taking the Drake 2B and 200V up on 73 
mountain to our VHF spot and letting him 
put up an inverted V. 

Friday night, just before the contest, our 
Antenna Specialists Zeus alternator arrived 
and we were thus all set for emergency power. 
The Zeus, by the way, is an amazing package. 


82 


73 MAGAZINE 













MOTOROLA FMTRU-80D 150 MC 
MOTOROLA FMTR-80D 30-50 MC 


This unit has a 30 watt transmitter using 2-2E26 
tubes. Dyna motor power supply. Receivers are 
double conversion super hel. Receiver uses vibrator 
power supply. Shipping Wt. 46 lbs. 

I50MC-6V DC ... 

150MC-I2V OC 
30-50MC-6V DC 
30-50MC-I2V DC 


Catalog * 15, 
Catalog *16, 
Catalog *17, 
Catalog *18, 


15* Case for above, Catalog *19 


, Price $44.50 
Price $52.50 
.Price $44.50 
Price $52.50 
Price $ 2.50 





MOTOROLA FMTRU-I40-D 
MOTOROLA FMTR-I40-D 

This unit has a 60 watt tram mi iter using 829B 
in final. Vibrator P.S. for receiver anh Dynamotor 
for Transmitter. Shipping Wtg. 50 lbs. 

Catalog *20,150 MC 6V ... Price $54.50 

Catalog *21,30-50 MC 6V _ Price $54.50 

15* Case for above. Catalog *19 ... Price $ 2.50 
SOB and HOB units have chassis cutouts for add¬ 
ing 2nd frequency oscillator deek to transmitter. 



Ail equipment is offered to li¬ 
censed radio amateurs only. Quan¬ 
tities are limited to two Items 
to a customer. Each unit unless 
otherwise noted Is a complete 
receiver, transmitter and power 
supply, a tube or two may be 
missinff. Cases, cables, micro¬ 
phones, control heads and crystals 
are not available. Equipment is 
offered “as-is.” Any purchase 
may be returned to us, freight 
prepaid, for a full refund If you 
are not satisfied. All items sub¬ 
ject to prior sale—Terms: Pay¬ 
ment with order—Shipping: FOB 
Boston—Specify carrier. Prices 
and specifications subject to 
change without notice. 

E M 

r Iwl 

Sales Co. 

1100 TREMONT ST. 
ROXBURY 20, MASS. 
Phone: 617-427-3511 



MOTOROLA T44A 6V 


Transmitter has 2C39 final in cavity. Will tune 
to 432MC readily. Output Is 15-18 watts. 2C39 
tubes included, a few small tubes and crystals 
may be missing. 

Catalog *10 ...Price $40.00 

15* Case for above, Catalog *19 ...Price $ 2.50 


BOOKS 

Wide-Band FM for the Amateur by Aagaand and 
Dubois. Covers specific conversion of Motorola 
gear to 2 meters. 47 pages Price $1.75 postpaid 
Motorola FM Equipment Schematic Digest. Con¬ 
tains a comprehensive collection of Motorola trans¬ 
mitters, receivers, power supply, and inter-connect¬ 
ing diagrams for Motorola FM equipment manu¬ 
factured between 1949 and 1954. Covered is 30-50 
MC, 150-170 MC and 450 MC equipment. Crystal 
formulas, crystal correlation data and basic align¬ 
ment instructions are given. A Test set diagram is 
given for metering all Motorola gear. Typical read¬ 
ings for many transmitters are tabulated. A brief 
description is given for each generic type of Mo¬ 
torola chassis. Bpeeific crystal data and complete 
alignment and 132 MC conversion instructions are 
given for Motorola T44A Series 450 MC equip¬ 
ment. 55 Pages. Price $3.50 P.P. 


One man can struggle the thing around and 
two can lift it and carry it easily. The one 
we got is rated at 3000 watts! We had gotten 
the Zeus primarily for use in the mobile unit, 
but this presented an ideal opportunity to 
break it in with a good long hard test. 

By Saturday afternoon everything was set 
up. We would make a two-man job of it with 
me spelling the Boy Contestant when he 
pooped out. The generator was started up 
and we were almost blasted out of the room 
by the ignition noise! A quick test showed that 
all of the noise was coming in through the 
antennas and not the line, so we quickly 
moved the antennas from the immediate field 
of the Zeus. The six meter antenna quieted 
right down at about 20 feet, which was simple 
with the Hi-Par Hilltopper on a broomstick 
stuck in the ground. 

The Zeus ran perfectly for the 24 hours of 
the contest, using about 10 gallons of low test 
gas in the process. We made some 500 plus 
contacts. Maybe next year we ll try planning 
things two days ahead instead of one. 

Our Boy Contestant looked a little dis¬ 
appointed when the final seconds of Field 
Day ticked b\\ then he brightened and said, 
"Hey, there’s an ARRL CD Party in two 
weeks!” I killed him. 

AUCUST 1963 


An Epic in Frustration 

One basic flaw in my shady character is 
that I like contests. This is bad. It influences 
the very fibres of my life. It did not escape me 
when I was deciding to move to New Hamp¬ 
shire that this is a fairly rare state radiowise. 
I had one eve on Pack Monadnock, a famous 
VHF location, when I decided to look for a 
house and settled 3M miles from it. 

I firmly believe in high places for VHF 
contests. I’ve packed two meter gear to just 
about every hill in New England at one time 
or another. Many old timer VHF’ers may 
remember me operating from the top of the 
News Building in New York and from the top 
of the Municipal Building. My 1948 score of 
146 contacts in 10 sections on two meters 
(using a 522 barefoot) stood for quite a while. 

Along about three weeks before the June 
ARRL VHF QSO Party this year I got to 
brooding and decided that we would make an 
effort and get in the contest. Since the 73 Hq 
building just isn’t high enough to make it (as 
I discovered in last September’s contest), the 
next best thing seemed to be a portable rig up 
on Pack Monadnock. Since I had enough 
equipment to make do all we needed for this 
was a bus and a generator. It shouldn’t be hard 
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to get these two items in three weeks. It was. 

While the dickering was going on over the 
generator I chanced to meet our Friendly 
(Porsche-pushing) Real Estate Dealer down¬ 
town. We got to talking about my persistent 
search for a piece of high ground to build on. 
He mentioned that he had a house up on 
Mount Monadnock for sale. I did a double-take 
and bore down hard for details. 

By five days before the contest we owned a 
six room house over 2000 feet up on the 
mountain, and had managed to wipe out the 
bank account that the last real estate deal 
brought us. OK, I had the location, now all I 
had to do was bring up the equipment, set it 
up, put up towers, beams, etc. All this during 
the same week that we were closing the July 
issue of 73 and I had to leave on Friday for 
the Texas Convention! 

The station planned would run 1000 watts 
on two and six meters and about ten watts on 
220 me. The antennas would be a 64 element 
two meter beam on a 60' tower, a 16 element 
beam an another 60' tower, and a 32 element 
beam for 220 fixed to the southwest on one of 
the towers. 

The next four days were a frantic battle with 
the flies and mosquitoes, who were dead set 
against our antenna plans, and a myriad of 
equipment failures and low line voltage which 
threatened failure on the other end of things. 
By Wednesday I had worried my back out of 
shape again and could hardly walk, which 
eliminated my trip to Texas and disheartened 
Val, K1APA, who had planned to operate for 
the contest. 

We were driven on by descriptions of the 
setup at W1BU (W1FZJ), where we were 
given to understand that Sam had set up little 
gadgets like a 128 element two meter beam on 
a 170' tower, several fixed beams for six and 
two, 32 elements for six meters, and who 
knows what monstrosities on 220 and 432 me. 

As the contest started Saturday afternoon I 
had 500 watts on two meters, a Clegg Thor 
barefoot on six meters, and nothing working 
for 220. The antennas consisted of half of the 
64 element two meter beam hanging from one 
tower (it was too windy to finish putting it 
up), the 16 element six meter beam on the 
lawn (pipe too small to support it, have to get 
heavier pipe), and the 220 beam spread out 
on the lawn. I was using a Hi-Par Hilltopper 
(6M) on a broomstick on the front porch and 
a Cushcraft Big Wheel for two sitting on a 
bench beside the Hilltopper. 

And that was it. I operated through the 
whole contest with those two antennas out 


there on the porch. 

Never Say Die. 

The contest was a lot of fun, even so. From 
2000 feet up you can work a lot of stations 
just with a piece of wet string for an antenna. 
Cushcraft’s Big Wheel netted me 86 contacts 
with twelve sections on two meters. Conditions 
were not good on two so I didn’t spend a lot 
of time with it. On six the Hilltopper turned 
in a sterling performance . . . 247 contacts in 
31 sections. The transceiver operation of the 
Clegg Thor made a world of difference. If I 
had been rock bound I would have missed a 
great many contacts. 

The next contest should be better. With a 
kilowatt and a 16 element beam on six I should 
get answers the first time instead of having to 
call ten or twenty times before getting through. 
I need the extra push here for we are over 200 
miles from New York. I didn’t hear one Boston 
station during the contest, so the only bulk 
supply of contacts is down New York way. 
Watch out in September. 

Learning The Code 

Perhaps the chaos in our Citizens Band can 
be taken as a warning to those well-meaning 
amateurs who are suggesting the elimination 
of the code requirement from the amateur li¬ 
cense. Though the code serves only as a men 
from the boys separator for many seeking the 
amateur license, perhaps its continuance is 
validated by a monitoring of the CB fre¬ 
quencies, or even a monitoring of the far tamer, 
but still disturbing, six meter band. 

Sometimes it is difficult to decide whether 
the arrogance of know-it-all youth is harder to 
take than the aggressive stupidity of crochety 
old men, both of which are prominently dis¬ 
played on our bands. 

Now about the code. An article came 
in recently from a chap with an approach to 
learning the code that was supposed to make 
it far easier and faster than any other pre¬ 
viously used method. I’ve applied several earth- 
shaking new code methods to hopeful students 
in the past and have developed a great skepti¬ 
cism. In my experience a person is able to 
learn the code if he buckles down and studies 
it. It takes practice and more practice. That 
is the nice thing about the code . . . there ate 
no shortcuts. This is a cohesive force for our 
hobby I expect. All of us have, at one time, 
been through this ritual of fire. 

This new method . . . not very new really 
... is the learn while you sleep system. Now 
you can’t ask for anything better than that, 
can you? Just think, all those thousands of 
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hours that we used to just throw away can be 
used profitably to learn code, foreign lan¬ 
guages, etc. 

May I be blunt? Hogwash! 

There is not the slightest scientific evidence, 
despite many enthusiastic tests, to indicate that 
there is any benefit whatever to be gained . . . 
except to the purveyors of while-you-sleep- 
learn tape machines and tape courses. 

It is entirely possible that someday we may 
be able to develop a system of learning along 
this line, but before that can become fact we 
have to do a lot more research on the mind. 
Just a fraction of the investment in space ex¬ 
ploration devoted to finding out how the mind 
works would probably put us and mankind 
ahead tremendously. 

In the meanwhile I think we can safely 
apply the universal rule that you don’t get 
something for nothing. This is a cliche. I’ll 
grant, and is widely disbelieved . . . but you 
can live a very happy life steadfastly refusing 
the multitude of pitfalls masquerading as some¬ 
thing for nothings. Like sleep learning. 

The problem is this. We are able to recall 
and evaluate only material that we have sensed 
with the conscious mind. While we know that 
everything heard or sensed while we are un¬ 
conscious is recorded, we are so far only able 
to play back these recordings under hypnosis. 
Some of these recordings have an amazing ef¬ 
fect upon our conscious life, but still they are 
not available to us as memories or for con¬ 
scious use. Someday we may discover the 
patchcords to connect the sense-recording sys¬ 
tem into our conscious mind and then we will 
be able not only to free ourselves from our 
many subconscious compulsions, but will sport 
total recall. 

Bit of Battle 

Just in case my rather careful examination 
of the League’s shakey position on incentive 
licensing last month didn’t alienate my previ¬ 
ous good working relationship with ARRL, I 
would like to discuss their dismal stand against 
amateur television. In amongst several pages of 
patriotic enthusiasm over amateur radio, ex¬ 
tending in oratory almost to Motherhood and 
Apple Pie, we find that the ARRL is opposed 
to permitting amateurs from experimenting 
with narrow bandwidth television on the upper 
reaches of the six and two meter bands be¬ 
cause of the present heavy use of these bands 
and anticipated future use of these bands. 

Let us ignore the blow to the solar plexus 
of our hobby which they are dealing with 
their opposition to amateur experimentation. 


FREQUENCY-METER BARGAINS 

Navy LM, .125-20 me w/matching book, xtl, 
schematic, instruct., 100% grtd i •J\J 

AC Pwr for LM: Modify new EAO, w/LM plug, silicon 

diodes, instructions we furnish . $ 9.95 

TS-173 w/AC pwr sply, 90-450 me, .005% . $150.00 

TS-174, 20-280 me, .01% $150.00 

Gen. Radio No. 620A, 10-3000 me, .01% .$199.50 

TS-186, 0.1-10 KMC. .01%. xtl ralib $295,00 

Also C-Band 4 X-Band Cavity Fren. Meters. State needs. 



2-METER RECEIVER & 2/6/10 METER XMTR 

SCR- 522 revr, xmtr, rack & 
case, exc. cond. 19 tubes in¬ 
clude 832A‘s. 100-156 me AM 
Satisfaction grtd. Sold at less 

o„? y h - . $14.95 

Add $3.00 for complete technical 
data group including original 
schematics & parts lists, IF, xtl 
formulas, instruct, for AC pwr 
sply, for revr continuous tuning, 
for xmtr 2 -meter use, & for putting xmtr on 6 4 10 meters. 

Brand New RA-62A AC Power Supplies for SCR-522, 
with cords, plugs, etc., ready to use. 

Input 110/220 V 40-60 cy I ph. tfAQ CA 

FOB Stockton. Calif. . . 

COMMUNICATIONS RECEIVER BARGAINS 

BC453B: 190-550 kc 6 -tube superhet w/85 kc IF’s, ideal 
as long-wave revr, as tunable IF & as 2nd convert. W/all 
data. CHECKED ELECTRICALLY $12 95 

Grtd. OK! II lbs. fob Los Angeles . 

Same, in handsome cabinet w/pwr sply. spkr. ff 3 ^ CQ 
etc., ready to use, is our QX-535, 19 lbs. yJf 

RBS: Navy's pride 2-20 me 14-tube superhet has voice 
filter for low noise, ear-saving AGC, high sens. & select. 
IF is 1255 kc. Checked, aligned, w/pwr sply, cords, 
tech data, ready to use, fob Charleston, S. C. CgQ CQ 
or Los Angeles . . . ^ 

R-45/ARR-7 brand new, 12-tube superhet .55*43 me in 
6 bands, S-meter, 455 kc IF’s, xtl filter, 6 sel. positions, 
etc. Hot and complete, it can be made still better by 
double-converting into the BC-453 or QX-535. Pwr sply 
includes DC for the automatic tuning motor. Cl *70 CA 
Fob San Antonio 1 # 

Time Pay Plan: $17.95 down^ II x $16.03 
_ With QX-535, $21.70 down, 1 2 x $17.90. _ 

RADIO RECEIVER AND/OR SPECTRUM STUDIES 

R-54/APR-4 revr Is the i I-tube 30 me IF etc. for the 
plug-in tuning units; has S-meter, 60 cy pwr sply. Pan. 
Vidoo & Audio outputs. AM. Checked, aligned, with heads 
for 38-1000 me, pwr plug & Handbook, C1£A AA 
fob Los Angeles ^ 1 

(Add $30.00 for 60 cy AM/FM instead of AM.) 

Write for price on TN’s to get up to 4 kmc. and/or 

Panadaptors. 

SILICONS LESS THAN 13c! " “ 

Rectifier Package: 50 top-hats & 50 I P] 

stud-mts. PIV’s range from 50-600, I W 

currents 0.3-1.8 A dc. Rejected for ■ UL 

Astronauts, unmarked, but large per- fl HD 

centage OK for Earth People. You | Tif 

grade them with instructions we In- kyJ IHrv 

elude. Guarantee: Grade them within 4 Mh VCMaSS# 

10 days; if you don’t get enough value > 5 ^ 

to delight you, return for refund. Be 19 

smart, do your own grading! 1 US 

100 Diodes. 512 0? 1 ® 

POSTPAID _ T 1 _ _ 

ADD DIRECTION FINDER 
TO YOUR RECEIVER 

II' loop, AVt” azimuth scale, 2-I2SK7 proamp/phaser, goes 
ahead of, and takes htr &. 200-250 v 16 ma B+: from 
any revr. Tunes .2-1.6 me. W/instruct. to change to 3 me. 
True bearing in 3 seconds! No 180-deg. ambiguity! 
NavAer DU-I. BRAND NEW. C7Q QC 

w/instruct _ 

MODEL 15 TELETYPEWRITER 

Lowest price ever! Communication characters. TG-7B is 
Model 15 modified to enable changeover if desired to Brit¬ 
ish 67 WPM but now set to American standard 60 WPM. 
Taken out of active service and packed in the Army chests, 
complete, in apparently EXCELLENT CONDITION, but 
sold as is at this low price, same as 

we bought them. 5 fl 

FOB Stockton. Calif. t U7,vw 

(Add $3.00 for manual but only available with the 
machine purchase.) 

Write stating your specific needs in lab- 
type test equipment: Scopes, Signal Gen¬ 
erators, Recorders, Tuning Forks, etc. 

R. E. GOODHEART CO., INC. 

Box 1220-GC BEVERLY HILLS, CALIE. 


AUGUST 1963 
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Broadband Conical Antenna for 300-3300mc. Type 
‘N* connector AT49A /APR -4 new $5.50 delivered 
Power Relay, Arrow-Hart Type EA 115/60/1 coil 
3PST N,0.25amp. Double break contacts $15.45 de¬ 
livered new 

Customers are hard to find, we almost lost two lately. 
Isolate the rig, swim pool, test bench, UTC #R-76 

Isolation Transformer, 115V to 115V 1200VA, line 
cord & receptacle $24,50 delivered new 

BNC to type 'N'; UG-8S/U plug, RG 58 to UG-556/U 

(type 4 N * recpt.) 8" over all, new 79c delivered 

Wove Trap——Variable capacity type, tunes 80-300me. 
type *N' input & output connectors F-19UPR new 

$2.75 delivered 

Time Delay Relay, cramer motor driven, 115/60/1, 
10 amp DT contacts adjustable 0-120 sec, TD4-120S 


$8.75 delivered new 


■HI] 

1 jj 





255A Polar Relays 

Silicon Rect. 18 amp at 50V. 

$2.95 ea. 

Pos. or Neg. case 

$.48 ea. 

110VAC DPDT relay 

$2.95 

ARC 5 Receiver new 6-9.1 me. 
w/auto tune and dynamotor 

$16.95 

25% deposit on C.G.D/s Please allow 

for postage 

4% sales tax in Michigan 


Cfi|l*CRADIO & 

OWn 5ELECTRONICS 


14401 Meyers Rood 
Detroit 27, Michigan 




HUNDREDS OF TOP OUALITY 
ITEMS— Receivers, Transmitters, 
Microphones, Inverters, Power Sup¬ 
plies, Meters, Phones, Antennas, In¬ 
dicators, Filters, Transformers, Am* 
pliflers. Headsets, Converter?,, Control 
Boxes, Dynamotors, Test Equipment, 
Motors, Blowers, Cable, Keyers, 
Chokes. Handsets, Switches, etc., etc. 
Send for Free Catalog—Dept. 73. 


FAIR RADIO SALES 

2133 ELIDA RD. • Box 1105 • LIMA, OHIO 


"RW" AUGUST BARGAINS 

BC-455 Command Receiver 6-9.1 me 
Excellent for 40 meters. 

Excellent Condition. ... $10.95 

ARC-3 Transmitter 100-156 me Uses 832 A Final; 
pair 6L6 Modulators, Used Good-Less tubes. $9.95 

Ky-65/ARA-26 Automatic Keyer, Easily converted for 
band warming, DX contests, etc. See “73” Oct. ’61 
or April ’62 for details. XLNT cond. . $3.50 

200 kc Calibration XTALS Metal envelope, Herm. 
sealed. Octal Base .. $1.50 

3 Gang Variable Capacitor 20-160mmf & 20-50mmf 
A PC Trimmer per gang-—completely shielded Excel¬ 


lent for converter. Brand New . . ..$1.25 

APC Micro Trimmer 5-125mmf with shaft .$ .59 

R. W. ELECTRONICS, INC. 

2430 S. Michigan Avenue Chicago 16, Illinois 


Phone; CAIumet 5-1281-2-3 


Let us ignore their opposition to amateur re¬ 
sponsibilities in the Public Interest, Conven¬ 
ience and Neccessitv. Let us ignore the incred¬ 
ible distortion of fact about activity on two 
and six meters. Let us ignore the many dire 
warnings we have had that unless there is 
more activity on the higher parts of these 
bands that we might well lose them. Let us 
ignore the important technical advance that 
might be pioneered by amateurs in the devel¬ 
opment of a good workable narrow bandwidth 
television transmission system. Let us ignore 
the fact that outside of two or three fixed FM 
net frequencies that the top two megacycles 
of both six and two meters are virtually va¬ 
cant. Let us ignore the fact that the ARRL 
1 opposed this TV petition without consulting 
the 84,000 members that they are officially 
speaking for. Let us ignore the rumors that op¬ 
position to this originated with one man on 
the Executive Committee and was then rubber 
stamped by the directors. Let us ignore that 
a poll of the readers of 73 was made which 
showed overwhelmingly the support of the 
proposal and the lack of any poll by the 
League of its members to determine their 
feelings. Let us ignore the importance of this 
proposal to the development of amateur tele¬ 
vision which is being held back seriously by 
the present limitation to 420 me and above. 
Let us ignore the parallel between the develop¬ 
ment of television which would in all probabil¬ 
ity take place were it allocated frequencies 
on the upper portions of two and six and the 
amazing development of RTTY when it was 
permitted to operate on the lower frequency 
CW bands over the determined opposition of 
the ARRL. We should also ignore the impor¬ 
tant technical developments which have result¬ 
ed from RTTY being permitted to operate in 
our low frequency bands, developments which 
have had vast application in military equip¬ 
ment and which might never have been made 
if the ARRL had succeeded in preventing 
RTTY from being used on the low frequencies. 
Let us ignore the whole thing and drop a note 
to the FCC, Washington 25, D.C., telling 
them that you are not one of the 84,000 ama¬ 
teurs that the ARRL is speaking for in their 
opposition to amateur progress. Reference 
this to RM-399, the petition to permit narrow 
band-width amateur TV on the top ends of 
six and two meters. 

Stuff in the Mail 

A little package arrived the other day from 
I an outfit called Science Hobbies. It contained 
i an envelope with eleven semiconductors in it 
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-SUMMER SPECIALS FROM SPACE- 

BC-221 Freq. Mtr 125kc to 20mc/s . $70.00 Sockets for Above Relay $2.50 

TS-174/U Freq. Mtr 20mc to 250mc/s .$150.00 PL-259, S0239, M-359-UG-100A/U New Any 3 $1.00 


TS-323/UR Freq. Mtr 20mc to 450mc/s .. $195.00 

TS-175A/U Freq. Mtr 85mc to lOOOmc/s . . $135.00 

TS-497/U Sig. Gen. 2mc to 400mc/s . $395.00 

TS-588A/U Sig. Gen. 5kc to 50mc/s . $390.00 

TS-418/U Sig. Gen. 400mc to Ikmc . $325.00 

TS-419/U Sig. Gen. 900mc to 2100mc/s ....... $475.00 

TS-155C/U Sig. Gen. 2700mc to 3400mc/s . $135.00 

Ferris Mod 18c Mlcrovolter 5 to 175mc/s . $95.00 

Gen. Radio 1208B 65mc to 500mc/s ... $140.00 

FXR-W410A Wavemeter ... . $100.00 

Ballentine 300 VTVM $99.00 

Hewlett Packard 400C VTVM $115.00 

Hewlett Packard 430B Power Mtr .$120.00 

Hewlett Packard 526B Plug-in . $110.00 

Hewlett Packard 525A Plug-in . . $130.00 

Hewlett Packard 526C Plug-in . $125.00 

Hewlett Packard 200CD Audio Gen. . $125.00 

TS-382D/U Audio Gen. 20cps to 200kc .. . $295.00 

TS-268D/U Extal Rectifier Test Set. . $17.50 

Simpson 260 VOM ... . . $25.00 

TS-375A/U VTVM $65.00 

Simpson 303 VTVM . $55.00 

Tektronix 511A Scopes . . ............. $200.00 

Tektronix 105 Sq. Wave Gen. .. .. $190.00 

Tektronix “CA" Plug-in Head . $140.00 

Tektronix P/ug-in Head . $75.00 

Dumont 304AR Scopes . ... $195.00 

Dumont 256D Scopes . . . $99.00 

EE-8 Field Phone—Like New Complete 12.00 ea. 2/$20.00 
Nylon Box Kite for Field Day etc. . .. ....... $4.95 

T-179/ART-26 HAM TV Transm, w/AII Tubes . $59.50 

Sperti Vacuum Switch for Art-13 Etc .... $1.00 

General Radio 200B Variac New .............. $7.50 

100 ft, Rg 11A/U Coax w/PL-259 Ea. End New .... $5.95 

3ph Transitron Stack Rectifiers 50v PIV per arm 47amps 

New . $19.95 

255A Polar Relays .. $4.50 


and a sheet of instructions on how to use 
them in a number of simple circuits. This 
seemed like a marvelous idea to me, but who 
the devil was Science Hobbies, were the semi¬ 
conductors any good, would they be widely 
distributed, etc? 

A flurry of letters clarified the situation. 
These silicon semiconductors are American 
made by a large manufacturer and though 
they are normally priced at $29.95 for the 
group, are being merchandised to sell for $2.98 
as a package. The instruction sheet has circuits 
for making an automotive tachometer, a 
transistor regulated power supply, a 30 volt 
low current power supply, a 6 6c 9v battery 
eliminator, a 1.5/9v battery tester, a dc volt¬ 
meter with overload protection, a photoelec¬ 
tric relay light energized, an audio oscillator, 
a photocell light meter, a transistor preampli¬ 
fier, controlled rectifier, remote contactor, 
speech clipping and limiting, cathode biasing, 
and screen biasing. 

Each semiconductor is color coded and all 
are different. For instance, in the automotive 
tachometer all you need is the yellow (twin 
anode 5-8 vdc diode), the green (single anode 
8-25 vdc diode) and the blue (single anode 
25-50 vdc diode) plus a 1000 ohm M watt resis¬ 


T-18-ARC-5 Transmitter 2.1 to 3mc New . . $9.95 

RECEIVERS 

SP-600 JX—540kc-54mc/s ... .$450.00 

R-388 (51J3) 500-30,5mc/s . $575.00 

R-390 Digital Job 500-32me/s . . . .. $990.00 

URR-13 225 to 400mc/s .. $420.00 

AR-8506B RCA Marine Rcvr. . . .. $240.00 

AR-88 500kc to 32mc/s . $170.00 

CR-10 RCA Fixed Freq. $75.00 

Wilcox F-3 Fixed Freq, . $65.00 


Boonton 212A Glide Scope Tester L/N $750.00 

NEW SURPLUS TUBES GUARANTEED 


2C39A $7.50 2K25_ $5.00 2E22 .... $2.90 

3CX100A5 $10.00 250TH .. $18.50 4X150D $9.50 

6161 .... $35.00 4X250F . . $25.00 GL6442 .. $20.00 

4-65A ... $7.50 807 _ $1.00 5894 .... $17.50 

8005 $14.00 6360 $3.50 416B $12.95 

807W/5933 $2.00 7580 _ $34.80 6146 . $2.25 ea; 

5881 . . $1.50 6AN5 . . . $1.25 2/$4.00 

4-125A . $20.00 723A/B .. $3.00 7212 . . $4.95 


We buy & sell large quantities of Military and Commercial 
Test Equipment. AN/GRC, PRC, TRC and test equipment TS 
and AN/UPM or URM, What have you for sale or trade? 

—MONEY BACK GUARANTEE ON 

ANYTHING WE SELL- 
ALL SHIPMENTS FOB BRONX, N. Y. 

SPACE ELECTRONICS CO. 

218 West Tremont Ave., Bronx 53, N. Y. 

TRemont 8-5222 


tor, a .47 mfd lOv condenser, a 0-1 ma meter 
and a 500 ohm calibration pot. Pretty simple, 
eh? 

Since these semiconductor kits are obvious¬ 
ly something that every amateur should be in¬ 
terested in I’ve made arrangements for the 
Bookshop to have them available (number 
104). 

Some of the construction projects look 
mighty tempting. I'll have Paul W1PYM, the 
keeper of our struggling kit department, work 
up a couple of parts kits for them. 

Other Mail 

Not all of the California schemes seem quite 
this practical. About 50 California hams took 
the trouble to send me a copy of a flier they re¬ 
ceived proposing that they join a club, dues 
only $10 a year, which would give them all 
sorts of unnamed benefits. The only specific 
things mentioned were a years subscription to 
CQ (some benefit!) and free access to a ham 
station set up by a local distributor. The club 
was almost completely anonymous, with no 
names or calls being mentioned in the promo¬ 
tion piece. If this deal is legitimate then the 
chap who sent out the flier must be a nitwit. 

(Turn to page 88) 
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FM FM FM FM FM 


FMTRU 30D 150me $45.00 
F'MTR 3QD 30«50mc $45.00 
F1MTRU SOD 150me $65-$ 100 
FMTR SOD 30-50me S65-S100 


FMTRU 41V 30-50me $85 . 
50BR base sta. 30-50me $85 
SOY base sta. 30-50mc $150 
T44A6A 450mc $100 and up 


Also-GE gear $35 and up. Dumont and Link gear available. 

nnrthwp^t 616Cfronics 

11 U I III ¥Y w ^ I Box 7, Chesterton, Indiana 


(W2NSD from page 87) 

Questions and Answers 

The questions I get during talks at con¬ 
ventions and from visitors make it rather 
obvious that I am not going into enough de¬ 
tail on a lot of my editorial explanations of 
things. 

Jim Dernier W0DSU, here for the summer, 
had read the letter in VHF Horizons from me 
refusing to take advertising from them on the 
grounds that I didn't believe that their maga¬ 
zine would be successful. This was obvious 
to me and it really never occurred to me that 
many people could think differently. How did 
I know? Well, I know about what is costs 
them to print their magazine every month 
and approximately what their other expenses 
must be. All I have to do then is make a rough 
estimate of their income and see if the two 
match. 

Making an educated guess, I calculated that 
they were taking in about $1000 a month, 
tops, in subscriptions, and maybe $600 in 
advertising. This would just barely cover the 
printing bill, leaving all other costs of running 
the business as a net loss. You don't run a 
magazine at a net loss for very long. 

The basic miscalculation that I felt that 
they made was in believing that all VHF 
operators would welcome a VHF magazine. 
Unfortunately, a large percentage of VHF 
ops are running Twoers or equivalent and 
could care less about what the handful of 
VHF DX ers are doing. As far as I know 
this estimate was accurate, if my information 
on the circulations of the VHF magazines is 
true. To the best of my knowledge VHF 
Amateur made it to just over 2000 circulation 
before giving up and disappearing into the 
hack pages of CQ, as did VHF News before 
it. VHF Horizons made a more determined 
effort and, I believe, reached over 3500 
VHF 1 ers. But you can't publish anything more 
than a bulletin with this order of magnitude 
or circulation. 

Jim then wanted to know why, if these other 
magazines couldn't make it, we were going 
to start publishing a VHF magazine. First 
of all, as an ardent VHF man, I believe that 
communication is important to this field of 


interest and that there is a need for a monthly 
bulletin for VHF’ ers. Secondly, with the setup 
we've got here we can pull the props out from 
under the normal printing costs of a magazine. 
We've got everything necessary for printing 
offset bulletins and small magazines: press, 
platemaker, huge process camera, art depart¬ 
ment, artist, etc. We can print a magazine 
and have it in the mail within three days, 
where the normal printer takes about two 
weeks. 

We are particularly fortunate in getting 
Jim Kyle K5JKX, the previous editor of VHF 
Horizons, as our editor for VHF Magazine. 
Jim is not only the top writer in the ham radio 
field today, he also has a splendid background 
in VHF operating and a wide acquaintance 
among the top VHF operators. 

Well start off VHF Magazine as I did 73, 
cautiously and in the black. Were sort of 
figuring on hitting a peak of 5000 circulation, 
but are willing to be surprised. Well try to 
have it chock full of good practical VHF in¬ 
formation as well as the latest operating news 
that can he published. See page 93 for sub¬ 
scription information. 

Inventive Licensing 

During one of the many discussions of in¬ 
centive licensing here at 73 HQ, Virginia 
made a point that might well be passed on. 
Basically it is this: There seems to he little 
correlation between formal technical training 
and inventive ability. Of what use is it for us 
to get the FGC to force everyone to learn 
enough theory to pass a harder exam? What 
can this accomplish? If we could present them 
with a test of their practical knowledge of the 
hobby, that might prove something. Virginia 
went through an embarrasingly long list of 
graduate engineers that we have met who have 

conclusively demonstrated themselves to be 

* 

absolute dunderheads at ham radio. A look 
through the ham magazines showed us further 
that the bulk of the real advancements in ham 
gear have been made by formally untutored 
hums. 

It has long be recognized in educational 
fields that the current emphasis on memoriza¬ 
tion is one of the best wavs yet known to weed 

■* * 

out the intelligent and inventive talent. Why 
apply a proven losing technique to ham radio 
by setting up a further memorization hurdle 
for all the General and Conditional licensees? 
The result of this would be the opposite of the 
claimed desire: we would lose a lot of the very 
fellows who are the most valuable to our 
hobbv. Bah! 

■¥i 

. . . Wayne 
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MADT HI FREQ 
TRANSISTORS 

All guaranteed, factory marked, exlnt for 
converters, CB transmitters, 6 meters, 
etc. Factory closeout bargain. 5/$1.00 


48 VOLT DC 
REGULATED 

SOLA 48 volt DC 4.5 
amp regulated plus 6.3 
at 3 amps 115 volt 60 
cycle input Like new. 

$17.50 



AN/PDR-27 GEIGER COUNTER 


One of the Navy’s fin¬ 
est. 4 ranges .5-5-50- 
500 MR/HR Detects 
Beta & Gamma. De¬ 
tachable probe on coil 
cord. Complete ready 
to use with headphones 
(not shown) and shoul¬ 
der strap. With Fresh 
batteries, just in tinr 



for Summer prospecting. 

$35.00 


LATCHING RELAY 

24 Volt DC coil, latch & 
unlatch. 4P0T 10 amp con¬ 
tacts. $1.50 

POWER TRANSFORMER 

115 volt 60 cycle 
2,540 volt CT 400 ma 
Stock #T-50 $12.50 


PYRAN0L CAPACITORS 

8 MFD 1,500 VOLT $1.75 

SWINGING CHOKE 

.40/.10 amp 
4/12 Henry 
Stock #CK-1 $4.00 

866 TRANSFORMER 

2.6 volt 10 AMP $3.00 


Surplus Electronic Material 

19 ALLERTON ST. LY 5-2275 

Catalog #63 just off the press. 10c handling would be appreciated. 

AH material FOB Lynn, Mass. 


LYNN, MASS. 


Buy 73 at Your Distributor 


Roughly one third of the circulation of 73 
is through the radio parts distributors. This is 
a good thing and we like to encourage it. 
About the only real drawback to it is that only 
a few distributors get enough copies each 
month to last all the way through the month. 
This means that quite a few amateurs miss out 
on copies. And even though we've tried every¬ 
thing we could think of to get all of the parts 
distributors to handle the magazine, there are 
still a lot of them that have never gotten 
around to placing an order. 


If you find that your distributor has run out 
or doesn't stock 73 please let me know right 
away so I can put some pressure on him to do 
better by you. This will help a lot of other 
hams who might miss getting 73 too. Even if 
you are a subscriber I'd like to know if you 
have a dealer that doesn't have 73 available. 

The next few issues will be selling out 
mighty fast, so maybe you’d do better to make 
sure you don't miss out by subscribing right 
now. 


Nome ..... .. Coll ......- -.. 

Address ... ... ...... . 

City .. ... Zone State... 

□ $3.50 One Year □ $6.50 Two Years □ $9.00 Three Years 

□ $40 Life (yours or ours) 

50c each enclosed for the following back issues ... ..... ... 

(All 1960 issue $1) 

(Jan. '61 out of print* Class license ... . 

□ $1.00 enclosed for one year membership in Institute of Amateur Radio. 

Send to: 73, Peterborough, N. H. 
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73 Products 

Peterborough, N. H. 

73 PUBLICATIONS 

6 UP Magazine. Published monthly for all 
VHF operators. Includes latest operating news, 
technical data, improvements on commercial 
VHF gear, skeds. Editor is K5JKX, Mailed first 
class mail to all charter subscribers. $2.00/year. 

ATV Experimenter. Publish* isJ semi mon t 1 & 
for all amateurs interested in amateur television. 
Includes latest operating news, list of active 
stations, technical data, surplus conversions, 
latest FCC ham-TV news, etc. Editor is 
W0KYQ. $ 1.00/year. 

Club Bulletin. Published ten times a year for 
all club officials and club bulletin editors. In¬ 
cludes news from club bulletins, latest FCC 

actions, info to help editors put out interesting 
club papers, info to help make clubs successful, 
etc. Editor is VE3DQX. $ 1.00/year. 

Send subscritions to all 73 publications to 73, 
Peterborough, New Hampshire. Be specific, 
don’t make us guess. 

Bound Volume i Sc II, in stock $15.00 ea. 

NEW RTTY BOOK $2.00 


HAM-RTTY 



This handbook is written for the beginning 
RTTY op, but due to the profusion of info, 
pictures, circuits, etc., it will be valuable to all 
RTTY'ers and those who may RTTY them- 
lelves. If you don't know what RTTY 7 means 
don't buy it. For $2 what can you lose? It's 
worth almost that much in paper, 

BINDERS FOR 73 $3.00 

Keep your issues of 73 all in good shape and 
keep them from straying. Specify year: ’60-61, 
'62, *63. Red Leather binder with gold stamped 
“73” and year. Darbs. 


BACK ISSUES 50c 



You can enjoy back is¬ 
sues of 73 just as much 
as current. Send for one 
each month to pad out 
those dreary days. All 
back issues now available 
except January 1961. 
Early issues going to $1 
soon. Supply very limit¬ 
ed. 


CARE AND FEEDING OF 
HAM CLUBS $1.00 




** . , W * * W' , • * 


4 t: », V '"T T*P r 

( . , , , V „ „ / 

* . , ■ * 


■ oinnuD! hue wires! ; 

. operation public service 


K9AMD’s interesting book 
on all aspects of forming and 
holding together a ham club. 
This is the result of exhaus¬ 
tive interviews with many 
club officers and will be in¬ 
valuable to every club going. 


SIMPLIFIED MATH 50c 


A! *r II 


This booklet takes you 
gently by the hand and 
leads you through the 
mysteries of Ohm s Law, 
squares, roots, powers, fre¬ 
quency/meters, logs, slide 
rules, etc., and does it by 
an amazingly new method. 


AN/VRC-2 CONVERSION 

$1.00 



AN/VRC-2 

by 

Lloyd Han ton, W9Y CB 


Exhaustively complete 
instructions on convert¬ 
ing the surplus and in¬ 
expensive VRC equip¬ 
ment for six meter wide 
band FM ham net opera¬ 
tion. Get thyself on 
52.525 me and join the 
national wide band FM 
activities. 


INDEX TO 
SURPLUS 


INDEX TO 
SURPLUS $1.50 

This is a complete list of 
every surplus conversion ar¬ 
ticle that nas ever been pub¬ 
lished, with a brief descrip¬ 
tion of the conversion. In¬ 
valuable bibliography. 


AN/ARC-2 CONVERSION 

$1.00 



Complete schematics and 
thorough conversion details 
on this modern transceiver 
which covers 2-9 me (80-40 
meters . . . and 160). This 
unit now sells for $40 to $50 
surplus and is easily con¬ 
verted into a terrific little 
transceiver. 
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HAM-TV $3.00 



This book gives you a 
blow by blow description of 
how to get on the air on 
TV for under $50. This 
book is the reason that hun¬ 
dreds of hams are now go¬ 
ing on TV. This is not the 
usual theory book, just a 
how-to-do-it manual. 


AMATEUR TELEVISION 
EXPERIMENTER 
$1.00 per year 


The first six issues of this 
invaluable bulletin are now 
in print. Each one is worth 
more than the year's sub¬ 
scription. Send $2 for com¬ 
plete set from #1 up 
through #12. Quantity lim¬ 
ited so don’t wait. 



SURPLUS TV SCHEMATICS 

$1.00 



TV'ers who are interested 
in saving a lot of construc¬ 
tion time and still want to 
have elaborate TV gear will 
do well to watch those sur¬ 
plus ads and invest in this 
booklet, the only source of 
the diagrams you'll be need¬ 
ing. 









mm 


COILS 50c 

Well illustrated basic book 
which describes all of the 
different types of coils to be 
found in radio work. Covers 
theory and practical aspects. 


CW $1.00 



Written by an expert. One 
of the best methods for 
learning the code yet de¬ 
vised. Lays in a good foun¬ 
dation for later high speed 
CW ability. CW can be a 
lot of fun if you go about 
learning it the right way. 
This book will be invaluable 
to the beginner and the ham 
who wants to really increase 
his code speed. 


WORLD GLOBE (plus subscrip¬ 
tion for one year) $16.95 

Every visitor to the 73 HQ shack is taken 
aback by the beautiful world globe next to the 
operating position. We find this invaluable for 
figuring out beam angles and planning world 
tours. It is 18" in diameter, normally sells for 
$19.95 (via CQ), is nearly five feet around 
the equator. Canadians please allow a little 
extra for Diefendollar excnange. 



In the interests of making home construction 
simpler for those readers with anemic junk 
boxes 73 has gathered together the parts re¬ 
quired for building our less complicated proj¬ 
ects. These kits are as complete as we can make 
them, containing good quality parts. Except 
where the chassis or case is integral to a unit 
we do not supply it. We will mention when we 
do supply a case or chassis. We do supply 
tubes, sockets, condensers, resistors, transform¬ 
ers, connectors, etc. The kits are kept in stock 
to the best of our ability, though sometimes 
the distributors who supply us delay us a bit. 

3 NUVISTOR 2M PREAMP. Mar 63 p8 

W9DUT Kit ...$18.50 

1 TUBE QRP 40M XMTR. Mar 63 p22 

W1MEL Kit . $6.00 

15-20M NUVISTOR PREAMP. Apr 63 p4Q 

W6SFM Kit . $4.00 

ADj. REG. XSTR P.S. Apr 63 p8 

WilSi Kit ....... ..... $25.00 

VECTOR VFO. Apr 63 p24 

W7IDF Kit...$6.50 

6M XSTR XCVR. May 63 p8 

K3NHI Kit . $25.00 

6DJ8 6M CONVERTER. May 63 pU 

WA2HVK Kit .. $17.50 

COIL EVALUATOR. Jun 63, p20 

W0QWY Kit . $9.00 

CW MONITOR. Jun 63, p44 

WA2WFW Kit . $4 25 

TWOER MODIFICATION. Jun 63 p56 

K6CJN Kit. $6.50 

HOT 6M CONVERTER. July 63 p8 

W9DUT-2 Kit .. $20.00 

TUNINC EYE KIT. July 63 p22 

K6GKU Kit .'.......$7.50 

2M ANT COUPLER SWR BRIDGE July 63 p32 

W6TKA Kit . $10.00 
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Read Books and Prevent Incentive Licensing 


Radio 

Bookshop 


5—ANTENNAS—Kraus (W8JK). The 
most complete book on antennas in 
print, but largely design and theory, 
complete with math. $12.00 

11— 16TH EDITION RADIO HAND¬ 
BOOK—by Bill Orr W6SAI. This fan¬ 
tastic book is loaded with the most 
understandable theory course now 
available in our hobby plus dozens of 
great construction projects. This is 
the best ham handbook in print by 
a wide margin. Easily worth twice the 
price. $9.50 

13—REFERENCE DATA FOR RADIO 
ENCINEERS. Tables, formulas, graphs. 
You will find this reference book on 
the desk of almost every electronic 
engineer in the country. Published by 
International Telephone and Tele¬ 
graph. $6.00 

16— HAM RECISTER—Lewis (W3VKD). 
Thumbnail sketches of 10,000 of the 
active and well known hams on the air 
today. This is the Who's Who of ham 
radio. Fascinating reading. Only edi¬ 
tion. Now only $2.50 

18—SO YOU WANT TO BE A HAM— 

Hertzberg (W2DJJ). Second edition. 
Good introduction to the hobby. Has 
photos and brief descriptions of almost 
every commercially available transmit¬ 
ter and receiver, plus accessories. Lav¬ 
ishly illustrated and readable.. $2.95 

21—VHF HANDBOOK—Johnson (W6- 
QK1). Types of VHF propagation, VHF 
circuitry, component limitations, an¬ 
tenna design and construction, test 
equipment. Very thorough book and 
one that should be in every VHF shack. 

$2.95 


28—TELEVISION INTERFERENCE— 

Rand (WIDBM). This is the authorita¬ 
tive book on the subject of getting 
TV I out of your rigs and the neighbors 
sets. $1.75 

32—RCA RADIOTRON DESIGNERS 
HANDBOOK—1500 pages of design 
notes on every possible type of cir¬ 
cuit. Fabulous. Every design engineer 
needs this one. $7.50 

36—CALL LETTER LICENSE PLATE— 

Regulation size license plate. Please 
give your call and the color of letters 
and background. $3.00 


37—101 WAYS TO USE YOUR HAM 
TEST EQUIPMENT—Middleton. Grid- 
dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise gen¬ 
erators, and reflected power meters are 
covered. Tells how to chase trouble 
out of ham gear. 168 pages. $2.50 


52—HOW TO READ SCHEMATIC DIA¬ 
GRAMS—Marks. Components & Dia¬ 
grams; electrical, electronic, ac, dc 
audio, rf, TV. Starts with individual 
circuits and carriers through complete 
equipments. $3.50 


53—BASIC ELECTRONIC TEST PRO¬ 
CEDURES—Turner. This book covers 
just about every possible type of elec¬ 
tronic test equipment and explains in 
detail how to use it for every purpose. 
Testing: audio equipment, receivers, 
transmitters, transistors, photocels, dis¬ 
tortion, tubes, power . . . etc. $9.75 

55—TRANSISTOR CIRCUIT HAND¬ 
BOOK—Simple, easy to understand ex¬ 
planation of transistor circuits. Dozens 
of interesting applications. $4.95 


74—HANDBOOK OF ELECTRONIC TA¬ 
BLES & FORMULAS—Formulas & laws, 
constants, standards, symbols and 
codes. Math, tables, misc. data. $2.95 

76—MODERN OSCILLOSCOPES & 
THEIR USES—Ruiter. Second edition. 
Shows what a 'scope is, what it does 
and how to use it tor radio, TV, trans¬ 
mitters, etc. 346 poges. $10.20 

80— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. 1 (second edi¬ 
tion). This book gives circuit dia¬ 
grams, photos of most equipment, and 
rather good and complete conversion 
instructions for the following: BC-221, 
BC-342, BC-312, BC-348 X BC-412, 

BC-645, BC-946&, SCR-2)4N 453A 

series receivers conversion to 10 meter 
receivers, SCR-274N 457A series trans¬ 
mitters (conversion to VFO) SCR-522 
(BC-624 and BC-625 conversion to 2 
meters), TBY to 10 and 6 meters, PE- 
103A, BC-1068A/1161A receiver to 2 
meters. Surplus tube index, cross in¬ 
dex of A/N tubes vs. commercial 
types, TV & FM channels. $3.00 

81— SURPLUS RADIO CONVERSION 
MANUAL VOLUME NO. II. Original 
and conversion circuit diagrams, plus 
photos of most equipments ana full 
conversion discussion of the following: 
BC-454/ARC-5 receivers to 10 meters, 
AN /APS-13 xmtr/rcvr to 420 me BC- 
457/ARC-5 xmtrs to 10 meters. Selen¬ 
ium rectifier power units, ARC-5 power 
and to include 10 meters. Coil data- 

simplified VHF, GO-9/TBW, BC-357, 
TA-12B, AN/ART-13 to ac winding 
charts, AVT-112A, AM-26/A1C, LM 
frequency meter, rotators, power chart, 
ARB diagram. $3.00 


22— BEAM ANTENNA HANDBOOK— 

Orr (W6SAI). Basics, theory and con¬ 
struction of beams, transmission lines, 
matching devices, and test equipment. 
Almost all ham stations need a beam 
of some sort . . . here is the only 
source of basic info to help you decide 
what beam to build or buy, to install 
it, how to tune it. $2.70 

23— NOVICE & TECHNICIAN HAND¬ 
BOOK—Stoner (W6TNS). Sugar coated 
theory: receivers, transmitters, power 
supplies, antennas; simple construction 
of a complete station, converting sur¬ 
plus equipment. How to get a ham 
license and build a station. $2.85 

24— BETTER SHORT WAVE RECEP¬ 

TION—Orr (W6SAI). How to buy a 
receiver, how to tune it, align it, 
building accessories; better antennas; 
QSL's, maps, aurora zones, CW re¬ 
ception, SSB reception, etc. Handbook 
for short wave listeners and radio ama¬ 
teurs. $2.85 

26— S9 SICNALS—Orr (W6SAI). A 

manual of practical detailed data cov¬ 
ering design and construction of 
highly efficient, inexpensive antennas 
for the amateur bands that you can 
build yourself. $1.00 

27— QUAD ANTENNAS—Orr (W6SAI). 
Theory, design, construction, and oper¬ 
ation of cubical quads. Build-it your¬ 
self info. Feed systems, tuning. $2.85 


63—CE TRANSISTOR MANUAL—6th 

edition. This is one of the best buys 
around: 22 chapters, 440 pages, dia¬ 
grams by the gross, data, facts, charts, 
etc. If you don't have this one you 
just aren't up to date, only $2.00 

66— DESIGN MANUAL FOR TRANSIS¬ 

TOR CIRCUITS BY CARROLL. Tested 
transistor circuits for design engineers. 
Interesting reading too. $9.50 

SPECIAL SPECIAL SPECIAL 

Radio Handbook, 15th Edition, written 
by Bill Orr W6SAI, over 800 pages. 
Covers every phase of amateur radio 
from the very basics right up through 
the construction of just about every¬ 
thing you could want in ham gear. 
Originally published at $8.50. Super- 
ceded by the new 16th edition which 
is the same except for new construc¬ 
tion projects and selling for $9.50 (see 
number 11). Special, until the last 
few copies are gone, only $5.95! 

67— TRANSISTOR CIRCUIT ANALYSIS 

AND DESIGN by Fitchen. Written pri¬ 
marily as a college text to teach cir¬ 
cuit design. $13.00 

68— HANDBOOK OF TRANSISTOR CIR¬ 
CUIT DESIGN BY PULLEN—This is a 
handbook which teaches a systematic 
system for transistor circuit design. 
Highly recommended by radio schools. 

$13.00 


82— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. Ill—Original 
and conversion diagrams, plus some 
photo of these: 701 A, AN/APN-1, 
AN/CRC-7, AN/URC-4 CBY-29125, 
50083, 50141, 52208, 52232, 52302-09, 
FT-Af*A, BC-442, 453-455, 456-459, 
BC-696 950, 1066, 1253, 241A for 

xtal filter, MBF (COL-43065), MD- 
7/ARC-5, R-9/APN-4, R23-R-28/ 

ARC-5, feAT, RAV, RM-52 (53), Rt- 
19/ARC-4, SCR-274N, SCR-522, T-15/ 
ARC-5 to T-23/ARC-5, LM. ART-13, 
BC-312, 342, 348, 191, 375. Schematics 
of APt-5, ASB-5, BC-659, 1335A, 

ARP-2, APAIO, APT-2. $3.00 

83— THE SURPLUS HANDBOOK, VOL- 

UME I—Receivers and Transmitters. 
This book consists entirely of circuit 
diagrams of surplus equipment and 
photos of the gear. One of the first 
things you really have to have to 
even start considering a conversion of 
surplus equipment is a good circuit 
diagram. Tihs book has the followinq: 
APN-1, APS-13, ARB, ARC-4, ARC-5, 
ARN-5 VHF, ARN-5, ARR-2. ASB-7, 
BC-222, -312, -314, -342, -344, -348, 
-603, -611, -624 (SCR-522), BC-652, 
-654, -659, -669, -683, -728, -745, 
-764, -799, -794, BC-923, 1000, -1004, 
-1066, -1206, -1306, -1335, BC-AR- 
231, CRC-7, DAK-3, GF11, Mark 11, 
MN-26, RAK-5, RAL-5, RAX, Super 
Pro, TBY, TCS, Resistor Code, Capaci¬ 
tor Color Code, jAN/VT tube index. 

$3.00 
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88—EUROPE ON $5.00 A DAY— 

Europe can be just as expensive as 
the U. S. unless you know where to 
stay and where to eat. This book is 
the standard reference work for Euro¬ 
peon travelers on a budget. This is the 
latest edition. $1.95 

91— DIETZCEN 10" SLIDE RULE— 
This is the slide rule that is recom¬ 
mended in the book. "Simplified Math 
For The Horn Shock." With o little 
proctice you'll hove Ohm's Law 
whipped, and any other calculations 
too. Has C-D-CI-L-T-A-B-S-K scales. 
Beautifully mode rule, complete with 
plastic cose, looks like five times the 
price and works thot woy too. $2.85 

92— QSL DISPLAY PLASTIC POCKETS 

—Each set of clear plastic pockets 
holds twenty QSL's for woll display. 
Keeps cards flot, cleon and perfect. 
Keeps wo I Is cleon too. Or have you 
tried to hong QSL's yet. This beats 
thumb tacks ond Scotch Tape all 
hollow. Comes in envelope of three to 
hold 60 QSL's, give it a try and you'll 
never use anything else. Three: $1.00 

93— RADA R-TECTOR—This godget, 
though designed to pick up police ra¬ 
dar Twhich it does very efficiently we 
are told by several omoteurs), olso 
picks up two of our amateur UHF 
bands. Operates entirely from the I2v 
cor battery. Regular price is $44.95. 

Bookshop Special $28.95 

94— KIT OF SOLDERING TOOLS—Used 

lo was o soldering iron was all that 
was necessary, now you have to have 
a kit of fool tools. Little doohinkies 
like scrapers, reamers, forks, and 
brushes. Forsooth! Made of varnished 
maple and spring steel (vastly superior 
to winter steel k $4.87 

95— NE-PAD—Pi lot-type writing desk 
that elastics to your pants feg for 
mobile log-keeping. Complete with 
two pads of 50 speciol 73 mobile log 
sheets. You know the logs gotta be 
good. Extra log pads are only 25c a 
pod, Ne-Pad with two log pads $3.95 


96— LATEST CALL BOOK—There are so 
many changes in the CaI (book that 
you should plan on buying a new one 
at least once a year. 

USA Callbook ....... $5.00 

Foreign Callbook . .. .$3.00 

97— RADIO AMATEUR DX GUIDE— 

Crammed with maps, time conversion 
tables, great circle charts, etc. Each 
page may be removed for mounting on 
wall. $2.00 


98— WORLD PREFIX MAP—Printed in 
four colors on heavy sto:k for wall 
mounting. 29" x 42". I los country 
prefixes, time zones, radio zones, ond 
alphabetical listing of prefixes. $1.00 

99— RADIO AMATEURS WORLD AT¬ 
LAS—16 pages in four colors. Shows 
all six continents. West Indies, country 
prefix list, etc. If you work any DX 
this otlas will be very helpful. $1.00 


100—ELECTRONIC CONSTRUCTION 
HANDBOOK by W8MQU. Covers all 
sorts of info on how to build. $2.95 


102— CALL-D-CAL. Your call letters 

and state on a large decal (8V2" Iona) 
in five colors, DX calls on world 
globe. $1.95 

103— "SCOTCHLITE CALL." White let- 

ters on black background. Pressure 
sensitive to stick anywhere. 8^" long 
Don't forget to give your call letters 
when ordering, $2.00 


705—THE PHILLIPS CODE. A tested 

■method of code shorthand used since 
>3 <*9 by fond line ops. See page 88, 
March 63 issue of 73. $2.75 

ACR-1—ABC'S OF CITIZENS BAND 
RADIO—by Buckwalter. How to choose, 
set up, license and operate CB equip¬ 
ment. Discusses different types of rigs, 
receivers, ontennas, how to tune in¬ 
stall, operate ond troubleshoot. $1.95 

ALP-1—GENERAL CLASS LICENSE 
HANDBOOK—by Pyle W70E. A com¬ 
plete guide including typical ques¬ 
tions and answers, to help you pre¬ 
pare for the FCC Technician, Con¬ 
ditional or General amateur radio 
exam. A good writer is quite a help 
in this sort of thing. $2.50 

ama-i—amateur radio antenna 

HANDBOOK—by Hoot on W6TYH. Basic 
theory, construction and tuning of all 
the well known and effective ham 
antennas. Cood stuff on feed lines 
and towers too. $2.50 

AM P-1—TROUBLESHOOTING AMA¬ 
TEUR RADIO EQUIPMENT—by Pyle 
W70E. A guide for all hams who wont 
to keep their gear on the air by 
themselves. Includes complete sche¬ 
matics of many popular ham trans¬ 
mitters ond receivers. $2.50 

AMR-1—ABCS OF MOBILE RADIO by 
Martin. Covers subject of two-woy FM 
mobile operation. Equipment, control, 
range, power supply, receivers, trans¬ 
mitters, installation, and uses. Quite 
comprehensive. $1.95 

ASM—AMATEUR RADIO STATION 
MANUAL. Contains station log, cross 
index for calls/names, record sheets 
for WAS, WAC, WAZ, schedules, 
equipment records, net data, DX 
records, world prefixes, etc. $3.95 

BEO—OSCILLATOR CIRCUITS—by 
Adams. This book is designed for the 
fellow who really wonts to know how 
electronic circuits work. It is written 
with incredible simplicity and uses 
four color diagrams to effectively ex¬ 
plain just what happens in circuits. 
Covers all nine basic oscillator cir¬ 
cuits. $2.95 

BER—RADIO CIRCUITS. Uses four 
color circuits to explain just what is 
happening in the various circuits in a 
receiver. One of the best systems yet 
to explain the working of circuits. 

$2.95 

CB3—CITIZENS BAND RADIO MANU¬ 
AL. just about everything you will 
need to know about CB, plus service 
data on 34 popular models of CB gear: 
Cadre, Capital, Citi-Fone, Eico, Globe, 
Conset, Ha Mi crofters. Heath, ITT, La¬ 
fayette, La Salle Magnavox, Philmore, 
Poly-Corn, V oca line, Webcor. $2.95 

DIT—DIODE CIRCUITS HANDBOOK 

by Rufus P. Turner. The lowly diode 
has come into its own these days. 
Here are nearly 100 diagrams of cir¬ 
cuits with discussions and complete 
explanations of their operation. $2.50 

HA|—HAM ANTENNA CONSTRUC¬ 
TION PROJECTS. Low cost construc¬ 
tion methods, transmission-lines, an¬ 
tenna tuners, etc. Over two dozen 
interesting and inexpensive antennas. 

$2.95 

HAM—SO YOU WANT TO BE A HAM 

by W2DJJ. Includes all the would-be 
radio amateur needs to get started in 
ham radio. $2.95 

HAP-1—ABC'S OF HAM RADIO—by 
Pyle W70E. How to get a Novice 
license. Excellent book by a top au¬ 
thor. $1.95 


HRC—HANDBOOK OF HAM RADIO 
CIRCUITS by W9CGA. Includes cir¬ 
cuit diagrams, photos and discussion 
of the circuit of 36 pieces of ham 
equipment. Here are the basic cir¬ 
cuits so you can design anything you 
need. $2.95 

MAT—ELECTRONICS MATH SIM¬ 
PLIFIED. Algebra, trig, logs, ohms low, 
frequency, reactance, inductance, ca¬ 
pacitance, power supplies, etc. Quite 
comprehensive. $4.95 

mcn—modern communications 

COURSE—by Noll. Aimed more ot 
commercial rodio thon amateur, but 
an excellent book for home study or 
class work. Covers transmitters and 
antennas quite well. $4.95 

MMD—ELIMINATING MAN MADE IN¬ 
TERFERENCE—Whot makes it, how to 
find it, how to cure it in homes, fac¬ 
tories, automobiles, aircraft, boats, 
etc. Or maybe you hoven't been 
plagued lotely. 160 pages. $2.95 

QAN—2ND CLASS RADIOTELEPHONE 
LICENSE MANUAL—by Noll. Another 
73 author mokes it in the big time. 
Q & A manual for commercial ticket. 
Get one, you never know when it'll 
be handy . . . ond this sure proves 
whot you know, or don't know. 

$3.95 

RSG—NORTH AMERICAN RADIO-TV 
STATION CUIDE—Over 7500 stations 
listed by city, state and frequency. 
AM-FM-TV. $1.95 

SIH—SSB COMMUNICATIONS HAND¬ 
BOOK—by W6YTH. This book covers 
oil known methods of generating SSB 
with details on them. Discussion and 
schematics on mony popular SSB rigs. 
Very educational, and mostly for tne 
horn. $6.95 

SWL-1—ABC'S OF SHORT WAVE 
LISTENING—by Buckwalter. Covers 
whot to listen to, frequencies, on ten- 
nos, receivers, QSL's, space signals. 
Good basic cook for SWL'ing. $1.95 

TCM—TRANSISTORS CIRCUIT MAN¬ 
UAL—by Lytel. Schematics ond de¬ 
scriptions of over 200 transistorized 
circuits, covering just about anything 
you con possibly want to do with 
transistors. $4.95 


TUB—TUBE SUBSTITUTION HAND¬ 
BOOK. This book is invaluable when 
something goes blip and you are fresh 
out of the exact replacement. $1.50 

BOOKSHOP 

SUBSCRIPTION 

SERVICE 

While you are sending in an order 
to Bookshop you may care to sub¬ 
scribe to one of the electronic maga¬ 


zines. U.S. only. 

Radio-Electronics 1 yr... $5.00 

Popular Electronics 1 yr. . $4.00 

Electronics World 1 yr. ....... $5.00 

ATV Experimenter 1 yr. $1.00 

QST 1 yr. .... $5.00 

CQ 1 yr. (not recommended) $5.00 

Popular Mechanics 1 yr. . $4.00 

Popular Science 1 yr. $4.00 

Science & Mechanics 1 yr.$4.00 

Electronics Illustrated 1 yr.$2.00 


Send check or M.O. to: 
Radio Bookshop 
Peterborough 
New Ham Shire 
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Cast Iron Baiun 

Using ferrite core inductors. 73 

. W4WKM. 

parts kit vailable. 

8 

Magazine 

CW Noise Limiter. 

Or have you noticed that your 

.W6SFM. 

noise limiter turns off on CW? 

10 

Wayne Green W2NSD/1 

Errorless RTTY Converter . 

Well, almost errorless. 

.K5JKX. 

12 

Editor, etcetera 

Bourbon S-Meter . . 

.W6TKA. 

18 


As contrasted with the more popular Scotch S-Meters. Parts kit on this. 


Cartoon .Rodgers. 20 

Har de har. 


Towers .. . . . .K1APA. 22 

Compendium. 

VHF Receiver . W0RQF 26 

Module type construction, tuner for VHF converters. 

Heliwhip Tuning. . . W2IAZ . 34 

Tt is kind of foolish not to have your mobile whip tuned. 

Propogation . .Nelson. 38 

What time to where, maybe. 

UHF Cavity Design . . . ..K5JKX 40 

Maybe you aren’t on 6M or up, but you can learn something anyway. 

Dual Antenna System for Mobile W2IAZ 48 

For multiband operation. The XYL will have a fit. 

73 Tests and HX-20.K6KGS. 52 

Mobile sideband for us paupers. Works fine. 

Variable Inducer.WB2CQM 56 

Remote controlled antenna tuning. 

AM Quiz .W5EHC 60 

Maybe you need to sit down and read some of our technical articles. 

Rotten CW .W1GQJ. 62 

Right. 

Monitor Scope. . W5JSN 66 

If you haven’t bought one, you’d better build one, This’ns easy. 

Q-5'er Reborn. W4WKM 70 

Should never have died. 
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The way things are popping these days we 
need a weekly newsletter to keep up instead of 
a monthly magazine. The biggest bombshell 
was the publication of part of the ‘'Doyle 
Diaries” by Evans K6BX in his Newsletter. 
Im pretty sure that you won’t read one word 
about this in QST or me-too CQ, which leaves 
only 73 to spill the beans. 

Those of you who are morbidly addicted to 
my editorials know that I take an awfully dim 
view of the way K6BX goes about things. He 
is usually siekenly pompous and emotional in 
his rantings and often destructive. Well, he 
hasn’t changed. His latest Newsletter emotes 
and pompouses on for 28 pages; it is a lulu. 

I enjoyed it. 

The important part of the Newsletter, almost 
hidden amongst the onrush of hysteria, was a 
word quote of a letter purportedly written by 
ex-League Director John Doyle W9GPI. I had 
heard rumors of such letters and how they 
exposed a plot on the part of a few Directors 
to take over the ARRL and run it with an 
iron fist. I had heard that these letters were 
involved with the sudden resignation of Doyle 
a few months back. The letter published by 
K6BX describes in fairly good detail the whole 
plot . . . the way these men went about rework¬ 
ing the ARRL management system so they 
could control it . . . their incredible plans for 
the future . . . and he pulls no punches, naming 
names and giving intimate secrets about Hun- 
toon . . . Hoover . , . control of QST . . . 
Budlong being fired . . . how they brow-beat 
wishy-washy Directors into letting all this hap¬ 
pen . . . and on and on. 

If the material is a hoax then we should see 
a healthy legal suit developing. If it is factual, 
and the details of the letter are hard not be 
believe since the plans laid out jibe so closely 
with the events that have happened, then the 
question arises, “what can be done about the 
situation and how can it be prevented from 
happening again?” Since this throws a dark 
cloud cover over the election of the present 
Directors one solution might be to turn their 
chairs over to the Vice-Directors. These gentle¬ 
men could then set about eliminating the new 


de W2NSD 

never say die 

Executive Committee system of running things 
which virtually invites someone to step in and 
become dictator, with concomitant building 
funds, cancellations of national conventions, 
and proposed rules changes being freed down 
the members’ throats. 

I suspect that K6BX’s News Letter #14 
(300) may have to go into additional printings. 

Incentive Licensing 

My mailbag runneth over. A few in favor of 
restricted voice bands have written in . . . 
“get all those damned lids off the phone bands” 

. . . and a couple of thousand opposing it have 
registered their protest. I’ve been accused of 
bias . . . and I admit it. To get the opposite 
bias you'll just have to read QST. 

I do join the proponents of incentive licens¬ 
ing in one thing: decrying the large number of 
amateurs who,t once they have obtained their 
license, are content to buy a station and settle 
back to just plain operating. Few of these chaps 
read 73 for we have little of interest for them, 
so there isn’t much point in my talking about it 
here. 

But must we turn to government edict to 

force these lazv amateurs to mend their wavs? 

* * 

Must we inconvenience or discourage tens of 
thousands of amateurs who do take an in¬ 
terest in their hobby? Perhaps there is another 
wav. I know this is heretical in these davs of 
leaping socialism, but my tendency is to try to 
get along with a minimum of laws and a 
maximum of understanding and cooperation. 

What other incentives are there besides 
frequency allocations? I’m sure we can come 
up with something else. Power differentials 
have been suggested. This, like frequency seg¬ 
regations, would be difficult to police, requiring 
the FCC monitoring stations to increase their 
staffs or else forget the whole thing. There are 
so many multi-kilowatt stations on the air to¬ 
day undetected that it just isn’t feasible. 

Special call signs have been suggested. I’m 
inclined to like this idea. Since the old order of 
call signs has been virtually wrecked we might 
be able to set up a call sign system which 
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WHEN YOU ARE 


TOWER MINDED, 
DON’T SETTLE FOR 
LESS THAN 

E-Z WAY 
QUALITY 

AT 


MODEL HD-40 
(DIP PAINTED) 



• Diagonal Bracing 

combats twist and torsion 

• Cranks-Up or Down 

for easy access to beam 

and rotor 

• Electric Arc Welded 

no bolts or rivets to shear 

• 55,000 PSI Steel 

more strength per pound 

• Dip Painted 

complete heavy coverage 

inside and outside 

The "Challenger** is 40 ft. of 
quality tower, designed for the 
budget minded ham. Exclusive 
E-Z Way design gives you top 
features that are often copied 
but never approach proven E-Z 
Way quality. Supports a Quad 
or any small beam having a 
wind area of 4.0 sq. ft. or less 
at 40 ft. in 60 MPH winds* 
NO GUYS! When larger beam 
is used tower should be guyed 
at top. 

Model HD-40 Painted .. $ 99.50 

Model BAHD-40 Painted 106.25 
(Building Attach) 

Model GPKHD-40 Painted 149.50 
(Ground Post Tilt) 

Model HD-40 Galv. .... 134.50 

Model BAHD-40 Galv. .. 141.25 

(Building Attach) 

Model GPKHD-40 Galv. 184.50 
(Ground Post Tilt) 

Freight prepaid anywhere 48 USA 


E-Z WAY TOWERS, Inc. 


P.O. BOX 5767 


TAMPA 5, FLORIDA 


would reflect license qualifications. Suppose we 
establish six grades of licenses: Novice, Tech¬ 
nician, General, Advanced (same technical 
exam as Extra, but without 20 wpm code), 
Extra, and Special (particularly awful exam). 
The class of license could be designated by the 
second letter of the call and the status of this 
special letter would Til bet, drive a lot of 
fellows toward higher classes of license. “Dou- 
ble-you Bee Two See Cue Em, this is Double- 
you (heh, heh) Ess Two En Ess Dee.” Well, 
you know that CQM isn't going to stand that 
one for long. The extra letter in the call 
would be a mark of accomplishment and 
would be much sought after. The lazy amateur 
would be branded as such every time he goes 
on the air. 


ARRL 

If my mail reflects the anti-segregation feel¬ 
ings of the amateurs so strongly, I can just 
imagine the tenor of the mail flooding in 
down at Newington. In spite of this mail, the 
August issue of QST is virtually silent on the 
subject. One letter in favor, none against, and 
not one word in the editorial. We don't find 
out what is really going on until we check into 
the mice-type in the “Happenings” where we 
find that the ARRL has submitted two pe¬ 
titions to the FCC, both requesting the as¬ 
signment of portions of the bands for higher 
grades of licenses. 

There are indications that the pressure of 
resigning members and irate manufacturers 
and distributors is being felt. We shall see in 
the September QST how much they have 
backed down. It is possible that they may 
ask that small segment of the phone bands 
(50 kc) be set aside for higher classes of 
licenses. This is a good compromise for it is 
doubtful if the FCC would set themselves up 
with such a monitoring headache, which 
would let the whole mess blow over. 

The Institute 

The shocking exposure of the ARRL by 
K6BX and the cynical admittance by the 
League in the July QST editorial that they 
had no intention of polling the members be¬ 
fore making even the most drastic of de¬ 
cisions for them has brought in such a pile of 
mail demanding that something be done that 
I have taken a little time off from my mad 
race to keep everything running here and 
tried to work out a possible solution to the 
problem. 

The first step in solving a problem is to 
identify the problem. Perhaps I am over¬ 
simplifying things, but it seems to me that 
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ELEMENTS METERS 

Another outstanding 6 meter beam by Cush Craft. 
Elements are full size z k" .058 wall aluminum 
tubing. Boom is 20' x IV 2 " .058 wall aluminum 
tubing. Mast support is 6" x 6" formed aluminum 
plate with 2" ubolts. All parts are marked for 
quick, neat assembly, without special tools. Weighs 
only 17 lbs. Preassembled "Reddi Match" provides 
direct 52 ohm feed, and 1 to 1 SWR. FORWARD 
GAIN 11.2 db FRONT TO BACK RATIO 20 db. 
Buy CUSH CRAFT for more Solid Value and 
Performance. 


mu size 

WIDE SPACED 










p - 
1 ^ 


MODEL NO. A50-6 


$32.50 net 


THE BIG WHEEL 

Horizontally polarized, omnidirectional gain antenna fed- : 
vtures low-Q, large capture area, ease of matching and 
improved bond width. 2 and 4 stack models available. 
Model ABW-420—1 bay, 3 /a meter $8.95 

! Model ABW-220—1 bay, 1V4 meter 10.95 

I Model ABW-144—V bay, 2 meter 12.95 

r ' VHF BEAMS 

; Rugged, lightv/eight, and real performers. Booms, 1" 
idiameter aluminum tubing elements 3/16" diameter alu- 
minum rod preassembled on booms. Transformer dipole 
for Reddi Match. Dual and Quad Arrays available. 

| Model A144-U—11 element, 2 meter, boom 12' $12.75 

(Model A144- 7— 7 element, 2 meter, boom 8' 8.85 

Model A220-11—11 element, IV 4 meter, boom 8.5' 9.95 
| Model A430-1I-*-11 element, % meter, boom 5' 7.75 

' 6 METER BEAMS 

; Full size, wide spaced, booms 1 Va” and 1 Vfe" diameter, 
elemenrs W' diameter aluminum tubing. Reddi Match for 
|direct 52 ohm feed 111 SWR. 

Model A50-3—5 element, 6 meter, boom 6 / $13.95 

. Model A50-5—5 element, 6 meter, boom 12' $19.60 

Model A50-6—6 element, 6 meter, boom 20' 32.50 

Model A50-10—10 element, 6 meter, boom 24' 49.50 

Model A50-3P-—Portable 3 element, 50" x 4" folded 10.95 


Aluminum 
for 52 or 
bands one 
Model AM 
Model AlM 
Model AM 
Model AM 


VHF MOBILE HALOS 

construction; machined hardware; Reddi Match 
72 ohm direct feed. 2 meter. Dual halo two 
52 ohm feed line. 

-2M—2 meter, with mast. $8.70 

•22-—2 meter, stacked ^Complete 14.95 

•6M—-6 meter, with mast. 12.50 

*26—6 and 2 dual halo, with mast 17.45 


VHF COLINEAR ARRAYS 

: Lightweight mechanically balanced VHP antenna systems, 
f Extremly high power gain, major front lobe, low SWR, 
and broad band coverage; low angle of radiation and 
• large capture area. 32 and 64 element arrays available. 
: Model CL-116—2 meter, 16 element colinear. $16.00 

| Model CL-216—114 meter, 16 element colinear. 12.85 
. Model Cl*416“~% meter, 16 element colinearr 9.85 

Model CL-MS—-Universal matching stub matches 
300 ohm 16 element antennas to 200, 52, or 
72 ohm feed lines, ;; 4*75 


4*75 


See your distributor or write for Free Catalog 



Cush 


621 HAYWARD ST 


MANCHESTER N H. 


our difficulty is one of communication . . . 
which is a strange one for a hobby such as 
ours. But see if I’m not right in this. I suspect 
that we need a good method of communica¬ 
tions for all amateurs to know what is going 
on and to participate in the formation of new 
rules r modifications of old ones. If we could 
find some way to provide a bias-free method 
of letting amateurs know what each other are 
thinking I believe that our hobby would run a 
lot smoother. 

Now . . . how do we accomplish such a 
thing? Well, I have a suggestion. 

I propose that we set up an Area Co¬ 
ordinator for each call area who will report on 
the matters discussed and resolved bv clubs 
within his area. Each Area Coordinator will 
have Division Directors for each section of his 
area and these men will attend local club 
meetings and report on the decisions reached 
by clubs within their sections. An Area Co- 
ordinator might have from five to fifteen 
Division Directors to keep him up to date on 
all of his area. The DD will be in touch with 
the clubs on a direct basis and in touch with 
club officers so that his reports will reflect the 
thinking of the amateurs in his section. The 
Area Coordinator will make a report including 
the information from the DD's and this report 
will be published each month by the Institute 
of Amateur Radio and copies will be dis¬ 
tributed to AC s, DD's, all officials of the FCC ? 
ARRL Directors and officers, all government 
offices in any wav involved with amateur radio 

w * 

(MARS, etc.), and by suscription to any ama¬ 
teurs interested in knowing just what is what 
for the nominal subscription rate of $1 per 
year, which doesn't cover the costs involved by 
a long shot, but which will weed out those 
upon whom it might be wasted. 

This whole thing will take a bit of doing, 
but I think we can get it set up before the 
end of the vear. 

This will provide a means for all amateurs 
who are interested enough in their hobby to 
attend club meetings or write to their Division 
Director with their opinions to know what is 
going on and to wield some influence in the 
course of amateur affairs. Our little bulletin 
should be invaluable to the FCC in their 
honest attempt to manage our hobby in our 
best interests and should be equally helpful to 
ARRL Directors, perhaps preventing them 
from going off on a tangent undesired by the 
amateurs because of the personal influence of 
one or two Directors. Since the ARRL is not 
providing any such service I hope they won't 

(Turn to page 88) 
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A Cast-Iron Baiun 

73 Parts Kit 


Roy Pafenberg W4WKM 
31 6 Stratford Avenue 
Fairfax, Virginia 

Photo Credit: Morgan S. Gassman, Jr. 


Ferrite components and ferrite core induc¬ 
tors have come into general use in recent years. 
Despite their appearance in a very wide range 
of common equipments, many amateurs remain 
unaware of the amateur equipment applica¬ 
tions of these materials and commonly avail¬ 
able components. Commercial applications 
range from the “rod” antennas used in trans¬ 
istor portables to the universally used ferrite 
core TV horizontal deflection components. One 
component, which has immediate amateur ap¬ 
plication, is the broad band matching trans¬ 
former, or balun, which is widely used in mod¬ 
em TV tuners. 



The balun is housed in a Minibox and com¬ 
mercial decals finish off the job. Various 
v i e ws of the u n mo u n ted ba I u n a re a I so 
shown. 


Before we go into the applications of the fer¬ 
rite core unit, a review of the baluns in current 
amateur use is in order. Baiuns (BALanced to 
UNbalanced rf transformers) are widely used 
to effect transition from balanced to unbalanc¬ 
ed transmission lines with an impedance trans¬ 
formation of 4 to 1. In amateur VHF practice, 
the most common form of balun is of the coax¬ 
ial cable type. 1 

In this configuration, a half-wave phasing 
section of coaxial cable is connected in parallel 
with the coaxial transmission line. The bal¬ 
anced connection is made across the center con¬ 
ductor terminations of the phasing section 
which provides the required 180° phase rever¬ 
sal. Since the voltages at the unbalanced end of 
the circuit are in parallel and the voltages at 
the balanced end are in series, there is a 4 to 1 
impedance step-up from the unbalanced line to 
the balanced output. While performance of 
these coaxial line baluns is excellent, there are 
obstacles. The major problems are the length of 
line required for the phasing section at the 
lower frequencies and the limited bandwidth 
over which a particular balun will operate. 

The limited bandwidth problem is overcome 
in the untuned coil balun. In this configuration, 
two bifilar wound coils are connected as shown 
in Fig. 1. At the series connected end, the 
lines are balanced to ground and will match an 
impedance of twice the characteristic imped¬ 
ance of the line. At the parallel connected, or 
unbalanced, end the circuit will be matched 
by an impedance of half that of the coiled 
lines. This results in an impedance transform¬ 
ation of 4 to 1. For this circuit to work, the 
input must be effectively decoupled from the 


1. “Coaxial Baluns/* WA2INM; December 1962, 73 
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output and this must be accomplished without 
introducing excesive losses. 

In theory, this condition will occur only 
when the coiled transmission lines are an odd 
multiple of a quarter wave in length. However, 
in practice, the coiled lines serve as a choke 
which effectively decouples the input from the 
output. Since the inductance of the choke is 
not critical, these baluns will function over a 
wide range of frequencies. Bandwidths of 10 
to 1 are normal with the lower frequency limit 
being that at which the windings are less than 
a quarter wave in length. 

The familiar “ladder” coils used in the anten¬ 
na input circuit of early television receivers 
were a commercial application of this type 
balun. Many amateurs have used these coils 
in their VHF installations with good results. It 
should be noted that in this discussion only 
the most common series-parallel balun configu¬ 
ration is treated. This connection results in the 
4 to 1 impedance transformation and a transi¬ 
tion from balanced to unbalanced lines. Other 
connections are possible but are beyond the 
scope of this article. It is in this 75 to 300 ohm, 
unbalanced to balanced configuration that the 
TV baluns have been most often used. 

With the availability of economical, modern 
ferrite core materials, their use in TV receiver 
baluns was a logical development. Since the 
efficiency of the ferrite core baluns for receiv¬ 
ing applications in the range of 54 to 216 me 
has been proven in several million TV receiv¬ 
ers, it was considered worthwhile to try these 
units at the lower frequencies. In addition, it 
was desired to test them in low power trans¬ 
mitting applications. John Landek W9WOK, 
of Admiral was approached for details on these 
units and he kindly came through with the in¬ 
formation and some samples of the coils used in 
Admiral TV receivers. 

These baluns were used unchanged in the 
tests that were conducted. The windings of 
the baluns were connected as is shown in Fig. 

1 and the balanced termination connected to a 
200 ohm resistive load. The unbalanced ter¬ 
mination was connected through a commercial 
SWR meter to the output of a 3.5 to 60 me 
low power transmitter. RG-58/U cable was 
used between the transmitter, the SWR 
meter and the balun. The 4 to 1 ratio of 
SWR meter and the balun. The 4 to 1 ratio of 
the balun is maintained in this test and use of 
the 50 ohm line enabled use of the 50 ohm 
SWR meter and a commercial 50 ohm rf 
power meter for comparative tests. Subsequent 
on the air tests verified that similar results are 
obtained in 75 ohm unbalanced to 300 ohm 
balanced applications. 


The transmitter was modulated about 90% 
with a 1000 cycle test tone and the balanced 
deflection plates of a monitor scope were con¬ 
nected across the 200 ohm load. The purpose 
of the scope was to observe the modulated rf 
envelope for flat-topping or other evidence of 
balun core saturation on modulation peaks. Rf 
voltage across each half of the 200 ohm load re¬ 
sistor was measured with a Hewlett-Packard 
410B VTVM and the actual power in the load 
computed from these readings. These readings 
were verified by substituting a commercial rf 
power meter for the balun and 200 ohm load. 
The commercial SWR meter was left in the line 
and switched to the relative power position to 
insure that the transmitter output remained es¬ 
sentially unchanged under both test conditions. 
The fingers and the nose were used to gauge 
heating of the balun core and windings. 

The transmitter was tuned up on 6 meters 
into the 50 ohm power meter and the loading 
adjusted for 15 watts output. After the SWR 
was verified as being essentially 1 to 1, the 
output was transferred to the balun terminated 
in the 200 ohm load. Transmitter tuning was 
touched up for exactly 15 watts output and the 
SWR was read and recorded. This procedure 
was repeated on 10, 20 and 40 meters. The ba¬ 
lun did not heat excessively at any frequency 
and no distortion of the modulated rf envelope 
was noted. Results of these tests were as 
follows: 

Frequency in me 54 28 14 7 

SWR 1.1:1 1.2:1 1.4:1 1.6:1 

The transmitter was retimed to 54 me and 
the power increased until excessive heating of 
the balun was observed. The SWR rose slightly 
at this power level but the rf envelope remain¬ 
ed undistorted on modulation peaks. This test 
was repeated with other baluns of the same 
type and in each case, excessive heating was 
noted at between 20 and 25 watts. 

Based on these tests, it appears that the un¬ 
modified TV baluns will be perfectly satisfac¬ 
tory for use on 6 and 10 meters, could be used 
on 20 meters and might be used on 40 meters. 
Just to play it safe, a maximum power of 20 
watts should not be exceeded. Although the TV 
baluns were not tested on 2 meters, there is no 
reason why they should not be fully satisfactory 
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The ferrite core balun is connected to the 
coaxial receptacle and the binding post 
terminals. The balun is supported by its 
leads. 

at these frequencies. As mentioned, the baluns 
were used unchanged. Somewhat better low 
frequency performance might be obtained by 
increasing the number of turns in the windings. 
However, it is believed that General Ceramics 
Q-2 ferrite material is used in the cores. Gen- 
era! Ceramics recommends this material for use 
in wide band transformers between 10 and 225 
me so it is doubtful that performance at the 
lower frequencies could be greatly improved. 

Since these baluns are used in most TV sets 
today, supply should be no problem. Various 
makes of sets were checked and part numbers 
obtained. Checks with the local distributors of 
the various brand sets disclosed that most stock 
the balun coils. However, since Standard Coil 


tuners are very widely used and since regular 
parts distributors stock replacement parts. 
Standard Coil part numbers are listed. The coil 
is stocked as an assembly and a few other parts 
which are not used in this application come 
mounted on the board. However, the price is 
still reasonable. Antenna Transformer, Standerd 
Coil Part Number 31T-413, is the replacement 
part for the various Model “T” tuners and it 
sells for $1.90 net. The Antenna Input Assem¬ 
bly for the “FN” and “FD” series of tuners. 
Standard Coil Part Number 31T3398-01 or -02, 
sells for $1.15 net. 

The photographs show a very convenient 
method of mounting the ferrite core TV balun. 
The case is a Bud 2'%" x 2/s" x 1%" Minibox. An 
SO-239 coaxial connector is mounted on one 
end of the box with a ground lug secured under 
one of the mounting nuts. A dual, insulated 
binding post assembly is mounted on the other 
end of the box. The balun is wired between the 
terminals, supported by its leads. Although val¬ 
uable in the shack, this unit is equally valuable 
in the shop for various balanced to unbalanced 
matching jobs. 

. . . W4WKM 


Parts Kit Available 


Complete kit, including coil, box, 
coax connector and screw terminals. 

SO-2B9 

W4WKM-1 Kit (order from 73, Peterboro, 

N. H.) . 

. $3.00 


Noise Limiter for CW 

73 Parts Kit 


The CW noise limiter shown in the diagram 
is useful with that type of receiver whose ANL 
works great on phone but which is next to use¬ 
less when the set is operated in the CW mode. 
When connected as indicated, this accessory 
becomes a form of frequency selective short 
clamp. In most cases it won’t be necessary to 
remove the receiver from its cabinet in order to 
make the hook up. 

Operation 

Since many CW operators prefer a tone of 
about 500 cycles, all signal and noise energy 
lying above that frequency within the audio 
image of the receiver can be trimmed without 
affecting the legibility of the code. With the 


Joe Williams W6SFM 

diode noise limiter connected and with the re¬ 
ceiver gain controls set at normal, the clipping 
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control, Rl, is advanced. When noise pulses of 
sufficient amplitude appear across the second¬ 
ary of the output transformer, either or both of 
the diodes will conduct and a partial short cir¬ 
cuit will be applied to the secondary through 
Rl and Cl. Cl will, of course, exhibit less ac 
resistance at the higher audio frequencies and 
the threshold of avalanche of the diodes will 
occur earlier at those frequencies. This action 
takes the sting out of ignition noise, QRN and 
power line transients. When a noise spike 
causes the clamp to make, the entire audio 
product of the receiver is shunted for a few 
microseconds. The code tones being received 
will be perforated but unharmed. In severe 
noise, if the value of Rl is further reduced, 
the incoming CW signals will trigger the noise 
limited and the CW will chop holes in the noise 
with an action like that of a cookie cutter. This 
sounds a bit strange but often makes otherwise 
unreadable signals stand out so that they can 
be copied. 


The Connections 

Where the receiver has the familiar screw 
type connectors on the rear apron which are 
marked 500 ohms, 3.2 ohms and Common— 
the noise limiter is connected to the 500 ohm 
post and to Common. If your receiver has only 
a voice coil connection or has a self contained 
speaker, the limiter can be connected between 
the plate of the audio output tube and Ground. 
If this type of hook up is used, Rl should be 
10K ohms and Cl should be a .47 mfd at 400 
volts. 

. . . W6SFM 


Parts Kit Available 

We've gathered the two diodes, pot and 
condenser into a package for you. Catalog price 
is $3.59 on the parts. W6SFM-2 Kit (order 
from 73, Peterboro, N. H.) .. $3.00 
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errorless Rl IY Converter 

Jim Kyle K5JKX 
1236 N. E. 44th Street 
Oklahoma City 1 1, Okla, 


Many RTTY converters, both with transis¬ 
tors and with vacuum tubes, have been des¬ 
cribed in the past few years. However, only 
one—the W2JAV unit—has taken full advantage 
of the 100-percent redundancy inherent in the 
RTTY code. 

That term ‘redundancy,” in case it threw 
you, is one bandied about by specialists in the 
field of information theory, and means simply 
that (in this case) you get two specific items 
of information at any given instant to tell you 
what the fellow on the other end sent. 

It is inherent in any form of FSK, because 
if at any one instant a mark is being transmitted 
a space cannot be. If you receive both a mark 
and a space simultaneously, then something 
is wrong. 

Thus, if our converters were designed so 
that we had signals available to indicate what 
was not being sent as well as what was, we 
could reduce errors by requiring both a mark 
and “not-space” to indicate a mark , and vice 
versa. 

This, of course, is done in the W2JAV unit— 
but the converter described here, designed by 
use of symbolic logic and digital techniques 



FIGURE I 

Fig. 1. Simplified schematic showing opera¬ 
tion of "and" gates, with neon switches. 
Spst switch at left represents output stage 
of Schmitt trigger. With switched closed, 
neon goes out. Diode is forward biased and 
33-volt supply flows to ground through 
1 -meg resistor, diode, and R2 in series. 
Meter reads approximately 30 volts across 
1-meg resistor. With switch open, neon 
lights and approximately 100 volts appears 
across R2. Diode is reverse-biased and no 
current flows from 33-volt supply through 
1 -meg resistor. Meter reads zero volts. 
If left half of circuit (all components to left 
of point A) is duplicated and connected in 
parallel at point A, both switches must be 
open before current flow through 1 -meg re¬ 
sistor is halted. 
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learned during a two-year bout with the com¬ 
puter industry, offers a few additional advan¬ 
tages . 

Among these advantages are the fact that 
the printer is never allowed to run open, no 
tuning meter or scope is used yet immediate 
visual indication of proper tuning is given, 
and modern filter techniques together with effi¬ 
cient noise-pulse elimination permit copy under 
the most severe QRM conditions. 

The never-run-open feature is brought about 
by holding the printer magnet energized at all 
times unless a specifically identified space sig¬ 
nal is being received. When tuned off channel, 
tuning through a signal, or receiving only noise, 
the printer merely sits there. 

Tuning indication is by means of a bank 
of four neon bulbs, which serve a double pur¬ 
pose. Originally included in the design to act 
as switches in the classic manner, they were 
brought out to the front panel when it was 


realized that they offered a valuable aid to 
tuning and troubleshooting in case of QRM. 

Since a seven-position front-panel switch 
offers the option of “bilateral” (a term invented 
here to describe the mark-plus-not-space re¬ 
quirement) copy, mark-only copy, or space- 
only copy in both normal and inverted posit¬ 
ions, as well as a seventh “no copy” position to 
insure absolute quiet while tuning under diffi¬ 
cult QRM conditions, versatility is about as 
great as could be hoped for. Though the switch 
makes things look complicated, it is actually 
simple to wire in due to the digital circuits em¬ 
ployed. 

The heart of this converter is the combina¬ 
tion of the neon switches and the “and” gate. 
Fig. 1. is a simplified schematic showing how 
this works; only one neon and one diode are 
shown. 

The spst switch at the left of the illustration 
represents the output section of the associated 
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SCHEMATIC DIAGRAM OF OIGITAl RTTY CONVERTER 

FIGURE Z 


1 — Mark only 

2— Space only 

3— Bilateral 
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V t , V 2 , V 3 — 12AX7 
V 4 — 6 AU 6 


Mark low 
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5 — Bilateral 

6 — Space only l Mark high 

7 — Mark only 

V 5 —6EM5 
} v 1 5 —NE2 


TO 

SELECTOR 

MAGNET 


SEPTEMBER 1963 


13 





© ® 

12 15 


13 14 

© © 

FIGURE 3 

VISUAL TUNING INDICATOR PATTERN LAYOUT 
SEE TEXT FOR DETAILS. 

Schmitt trigger tube and will be either open or 
closed. Aeually, with the values given on the 
full schematic, about 15 volts will appear at 
the upper end of the “switch” when it is 
“closed” but for purposes of explanation it is 
close enough to a dead short. 

With the switch closed, not enough voltage 
is applied to the neon tube to allow it to fire 
so it stays dark. Under this condition, the diode 
is forward biased by the 33-volt supply, and 
current flows through the 1-megohm resistor, 
the diode, and R2, all in series. Approximately 
30 volts are developed across the 1-megohm 
resistor by this current flow. 

With the switch open, however, current 
from the 300-volt supply fires the neon tube 
and it lights. This allows about 100 volts to be 
developed across R2, which reverse-biases the 
diode. With the diode cut off, no current can 
flow through the 1-megohm resistor, and no 
voltage is developed between points A and B. 

If another diode, neon, switch, and two 
100K resistors are added to duplicate the left- 
hand part of the circuit, connecting the added 
duplicate circuit to point A also, then current 
can flow through the 1-megohm resistor if 
either of the spst switches is closed. Only 
when both are open will the voltage from A to 
B drop to zero; at all other times it will remain 
at about 30 volts, and point A will be negative 
with respect to point B. 

In the complete converter, point A is con¬ 
nected to the grid of a pentode tube (V4) 
which forms half of a third Schmitt trigger 
while point B is connected to the cathode. The 
tube chosen, a 6AU6, cuts off at considerably 
less than -30 volts, so that it remains cut off at 
all times except when both switches are closed. 

But at this point, we're a bit ahead of our 
explanation of the way this gadget works. Let’s 
back up a bit, like all the way back to the re¬ 
ceiver. 

The complete schematic of the converter. 
Fig. 2, does not show the input amplifier or the 


filters. This is because they are not particularly 
critical. No limiter is necessary, but a band¬ 
pass filter from 2 to 3 kc is a definite asset. My 
own preference is for the 5-section filter des¬ 
cribed earlier in these pages, fed by a 6J6 
operated grounded-grid for simplicity—but 
even a single-section toroid will surprise you 
when used with this converter following it, 
because of the extremely light loading present¬ 
ed by the detectors of Fig. 2. 

The first stage shown in the schematic is a 
dual cathode follower, using half of a 12AX7 in 
each channel. This is used primarily as an im¬ 
pedance-matching device to prevent the diode 
detectors from loading the filter outputs. 

The IN34 diode detectors are fairly conven¬ 
tional except that they are connected to give 
positive-going output with signal. The two 
1-megohm resistors and the .01 mfd capacitor 
between the diode and the following-stage 
grids form a time-delay filter which prevents 
noise pulses from triggering the following cir¬ 
cuitry. Both attack and release time constants 
are 10 milliseconds; this is long enough to 
allow positive operation on standard RTTY 
pulses while rejecting all ordinary forms of 
noise. 

Since the circuits of V2 and V3 are identical, 
only one will be described. These are Schmitt 
trigger stages, which have the property that 
only one of the two triode sections of the tube 
will conduct at a time. Assuming that the in¬ 
put half of V2 is conducting, its plate voltage 
as measured at the plate itself drops to about 
15 volts. Voltage divider action through the 
47K and 33K resistors drops this to only about 
6 volts at the grid of the output half. At the 
same time, about 25 volts develope across the 
common cathode resistor due to current flow 
in the input half. The resulting -19 volts from 
grid to cathode of the output half cut this side 
off, and plate voltage rises to 300. 

When the input half stops conducting, its 
plate voltage begins to rise. The positive-going 
pulse at the plate bypasses the 47K resistor 
through the .001 mfd capacitor and drives the 
second half into conduction. This increases 
total current flow through the cathode resistor, 
increasing cathode voltage and thus helping cut 
off the input half. When all current flow stops 
in the input half, the positive voltage devel¬ 
oped through its plate resistor, the 47K, and 
the 33K resistor all in series help maintain con¬ 
duction in the output half. 

Thus you can see that the output half is con¬ 
ducting unless an external signal forces the in¬ 
put half to conduct, and when this happens 
the output half ceases to conduct. In conse¬ 
quence, we have a high voltage at the plate 
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of the input half and a low voltage at the out¬ 
put plate in the absence of driving signal, and 
the reverse when a signal is present. One of the 
two halves is conducting at all times. 

This situation is noted on the schematic by 
marking the lead from the plate of the output 
half of V2 “H” for high-frequency-signal-pres- 
ent, and the plate of the input half “not-H” 
(denoted by a bar over the H on the drawing), 
for high-frequency-signal absent. 

Similarly, the corresponding plates of V3 
are marked L and not-L . 

The “IT*, “not-H”, “L”, and “not-L” signals 
obtained from V2 and V3 are fed to the neon- 
switch and “and” gate section whose basic 
operation was described previously. A brief 
bout with symbolic logic equations which won't 
be repeated here showed that it would be 
necessary to use the “H” and “not-L” signals to¬ 
gether to identify a mark-low space signal, and 
the “L” and “not-H” signals similarly for mark- 
high copy. Under any other possible combina¬ 
tion of input signals, we want the printer mag¬ 
net to hold in the “mark” position. 

However, to allow copying from the mark 
or space signals only, in case the other side of 
the signal is jammed by QRM, we must be able 
to defeat the bilateral feature. This is accom¬ 
plished by II and its associated resistors, 
which furnish a “fictitious” “H” or “not-L” sig¬ 
nal is required. 

The seven-position switch selects the proper 
combination of input signals so that the “and” 
gate will allow V4 to conduct whenever a 
“space” signal is being received and at no 
other times. In the “no-copy” position V4 is 
permanently cut off. 

Both V4 and V5 are part of a power Schmitt 
trigger which includes the printer magnet it¬ 
self as its output load. When V4 is cut off, it 
holds V5 in conduction and the printer magnet 
is pulled in. When V4 conducts, its plate volt¬ 
age drops so low that V5 is cut off, and the 
magnet drops out. The 5K resistor swamps in¬ 
ductive surges from the magnet, while the Zen¬ 
er diode holds cathode voltage fixed at 33 volts 
postive. A stiff voltage divider might do as 
well, but the plate current of V5 is something 
like ten times that of V4 so the Zener is a 
worthwhile investment. 

Magnet current may be set, if desired, by ad¬ 
justing the value of the screen resistor of V5. 
I operate my Model 15 at anywhere from 18 
to 45 MA without troubles. 

Power requirements for this converter are 
relatively modest, but it should have its own 
supply, A 100-MA supply will be more than 
ample. Regulation of the supply is not critical; 


any small receiver-type transformer should do. 

Now to get back to that visual tuning we 
mentioned once and never came back to. It 
revolves around the four neon-switch bulbs 12 
through 15. If they are arranged in a pattern 
similar to that shown in Fig. 3, the light pat¬ 
tern itself will indicate proper tuning. 

When no signal is coming through either 
channel, both “not” bulbs (13 and 14) will 
light and the pattern will be a horizontal bar 
across the bottom of the square. 

In the rare event of QRM in both channels, 
both “true” bulbs (12 and 15) will light and 
the bar will move to the top of the square. This 
is a most improbable pattern to observe. 

A steady carrier or tone in either channel 
will cause the upper bulb in the associated 
channel to light. For instance, steady carrier in 
the upper channel would cause 15 to light but 
would not affect 12 or 13. 

Normal frequency of RTTY pulses is about 
23 cps; the eye cannot detect pulses faster 
than about 18 cps. Thus, an incoming RTTY 
signal properly tuned will make all four bulbs 
appear to be lit simultaneously. The receiver 
can be tuned for this condition with the con¬ 
verter switch in “no copy,” and a flick to 
either “mark high bilateral” or “mark low bi¬ 
lateral” should result in perfect copy. 

Should you be hit by a QRM, a glance at 
the lights will tell you whether it is in the up¬ 
per or lower channel; you can then operate the 
switch to continue copy from the remaining 
clear channel. 

If you want to operate several pieces of 
equipment from this converter, it's easy to do 
so. Simply parallel all the magnets. Use a 5K 
resistor at each magnet, to absorb the inductive 
kicks. That’s it-and happy digital RTTY! 

. . . K5JKX 


FOREIGN SUBSCRIPTIONS 

The foreign subscription rate to 73 is $4.00 U. S. per 

year, however we will accept cash or checks in foreign 

funds at the 

following rates 

• 

• 


Canada 

$3.75 

Germany 

16 DM 

Mexico 

$44 

Hong Kong 

$23 

Austria 

115 sh 

Italy 

2500 Lx 

Australia 

36/ 

Netherlands 

14.50 FI 

Belgium 

200 BF 

Norway 

29 NKr 

| Denmark 

27.60 DKr 

Portugal 

1150 Es 

England 

28/ 6 

Spain 

200 Ftas 

Finland 

14.2 FM 

Sweden 

20.80 SKr 

France 

20 NF 

Switzerland 

17.50 SFr 


FRESH UP WITH 6-UP 

73's new VHF magazine. 

$2.00 a year — send name, call, address. 
First issue, August, almost gone. 

Don't miss it. 

6-UP — Peterborough — N, H. 
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The Bourbon S-Meter 

73 Parts Kit 


Richard Van Wickie W6TKA 
643 Aurora Avenue 
Santa Barbara, Calif. 


This article bears its rather strange title be¬ 
cause the author is tired of hearing reports 
from other amateurs who say they are using 
Scotch S meters. 

Seriously, the point of this article is to tell 
those who have receivers with no S meters how 
to install S meters. The process is easier than 
you think. We should also mention that the ma- 
terial presented herein is not new; this article 
is simply a refresher course in S-metermanship. 

S meters perform a number of valuable func¬ 
tions, such as observing changes in signal 
strength as a beam is rotated, aligning the re¬ 
ceiver, and as a basis for lying to another 
station regarding his signal strength. There 
are many receivers in use today, either surplus 
or home built, which do not have S meters. In¬ 
stallation of an S meter in most of these re¬ 
ceivers (providing they have an avc and the 
avc is working) is relatively simple. 

The basic S meter bridge circuit is shown in 
Fig. 1. You can build the gadget in a 5" x 2%! f 
x 2K" minibox. There will be four leads going 
to the receiver from the S meter: ground, fila¬ 
ment voltage, plate voltage, and avc. A Jones 
Type AB male connector can be mounted on 
the box and a Type AB female connector on 
the receiver, with a cable between using cor- 



FIG I BRIDGE S-METER CIRCUIT 


responding connectors. Or, if you want to—and 
have the room—you can build the unit right 
into the receiver. 

The meter is a 0-1 milliameter, either a Shu- 
rite Model 850, or similar inexpensive meter. 
Several of the amateur radio supply houses 
stock reasonably priced meters manufactured 
in Japan which are quite adequate for this 
purpose. 

The thing that scares a lot of hams away 
from attaching an S meter to their receiver is 
that they don’t know how to identify the avc 
line. Avc means, of course, automatic volume 
control. Perhaps a more accurate term would 
be “automatic gain control/’ but either way 
this is how it works: the average rectified dc 
voltage, developed by the received signal 
across a resistance in the detector circuit, is 
used to iary the bias on the rf and if amplifier 
tubes. This voltage is proportional to the aver¬ 
age amplitude of the signal so the gain is re¬ 
duced as the signal strength becomes greater. 
Thus, the avc tends to keep the receiver output 
level relatively constant, regardless of input 
signal. The more stages controlled by the avc, 
the better the control, and the more constant 
the gain will remain. 

Fig. 2 shows a typical avc circuit. By refer¬ 
ring to the schematic for your own receiver (if 
you don’t have one, do your best to get one— 
they’re mighty handy) you should be able to 
easily locate the avc line. If you have no sche¬ 
matic, you can find the avc line by remember¬ 
ing that the identifying characteristics of the 
line are that the grid resistors from the con¬ 
trolled stages (usually one or more if and rf 
stages) are all connected to a common line 
which connects, through a resistor, to a diode 
—most often one of the diodes in a dual-diode- 
triode tube. 

Now, getting back to our S meter circuit, this 
is the way it works: the voltage developed by 
the avc circuit is very nearly a logarithmic 
function of the incoming signal, so if the S 
mater tube plate current is proportional to the 
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Communications, mobile radio... 

A First Class 

F C3 License 

...or Vour IVIoney Back! 


grid voltage, the meter will read according to 
a linear decibel scale. This means that readings 
won’t all be bunched up at one end of the 
meter scale. This meter, when adjusted as we 
will describe, will handle a signal range of 
around 80 db. 

Having located the avc line, provided for 
the necessary four connections, and constructed 
the S meter, we can now attach, in the receiver, 
connection A to the avc line, B to B+ (approx¬ 
imately 250 volts), C to the 6.3-volt filament 
circuit, and D to chassis ground. Don’t put the 
6C4 in its socket just yet. Turn on the receiver 
and adjust the resistor across the meter until 
the meter reads full scale. The value of the 
resistor, which will probably be in the neigh¬ 
borhood of a few ohms will depend upon the 
internal resistance of the meter unit. 

Then, having arrived at the proper shunt 
resistance, put the 6C4 in the socket, allow it to 
warm up, and, with a short length of wire or 
a clip-lead, short the avc line to ground so that 
the 6C4 grid will be grounded. Adjust the 3000 
ohm potentiometer until tHe meter reads zero. 
Now disconnect the avc from ground. The 
meter will now follow signal variations up to 
the point at which the voltage is high enough 
to cut off the 6C4 plate current. 

Now to calibrate the meter. Assuming that a 
full-scale reading on the meter is an 80 db, 
signal, and that, since S meter units are usually 
considered to each be equal to six db, S9 will 
equal 54 db, with each tenth of a milliamp 
division equalling eight db. S9, then occurs 
at 0.675 ma, 0.7 is two db over S9, 0.9 is 18 db 
over S9. (By George, this is a stingy S meter!) 

If you would like to give higher signal re¬ 
ports and thus make more friends (the degree 
of friendship increases as the square of the sig¬ 
nal report given by the receiving station), at 
the sacrifice of accuracy, just multiply the fig¬ 
ures given above by any factor you desire! 

... W6TKA 


Parts Kit Available 

The parts for this doohinky are packaged by 
73, Peterboro, N. H. Ask for W6TKA-2 

Kit..... $6.50 



Your key to future success in electronics is a First-Class 
FCC License. It will permit you to operate and maintain 
transmitting equipment used in aviation, broadcasting, 
marine, microwave, mobile communications, or Citizens- 
Band. Cleveland Institute home study is the ideal way 
to get your FCC License. Here’s why: 

Our training programs will quickly prepare you for 
a First-Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass 
the FCC examination after completing your course, 
you will get a full refund of all tuition payments. You 
get an FCC License ... or your money back! 

You owe it to yourself, your family, your future to get 
the complete details on our “proven effective” Cleve¬ 
land Institute home study. Just send the coupon below 
TODAY. There’s no obligation. 


MAIL COUPON TODAV FOR FREE CATALOG 


Cleveland Institute of Electronics 

1776 K 17th SL. Dept. 

Cleveland 14, Ohio 




Please send FREE Career Informa¬ 
tion prepared to help me get ahead in 
Electronics, without further obligation. 


CHECK AREA OF MOST 
INTEREST - 

□ Electronics Technology 

□ Industrial Electronics 
PI Broadcast Engineering 



{ | First-Class FCC License 
Q Electronic Communications 

I - 1 t>UF<*T 


Your pretest oecupotton. 


Home. 


(pleote print) 


Ad drew. 


City. 


.Age. 


.Zone_State. 


Accredited Member National Home Study Council 
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Here at last is a low cost free standing tower 
with all the quality of design and construc¬ 
tion that the biggest most expensive TRI-EX 
TOWERS are famous for. This crank-up tower 
is free standing — no guying is required — 
even in hurricane winds with extremely large 
antenna loads topsidel For convenience in 
antenna installation, either the TILT-OVER 
or GIN-POLE accessories illustrated are 
available at moderate extra cost. Write 
today for complete data on these and other 
TRI-EX towers. There is a TRI-EX tower to 
fit YOUR antenna requirements. 


ILLUSTRATED 

MODEL 

NUMBER 

HEIGHT 

PRICE 

(STANDARD 

FINISH) 

HM-354 
(3 sections) 

and TBC 

Extended: 

54' 

Collapsed: 
20'-1" 

$425.75 


NOTE THESE WIND LOAD CAPABILITIES: 
(Based on a six foot mast above the tower, 
with the center of the antenna at the top of 
the mast: i.e. 60 feet above ground.) 



UNIFORM BUILDING CODE 
WIND PRESSURE 

ANTENNA 
projected area 

20 Ibs./sq. feel 

1 0 sq. feet 

30 Ibs./sq. feet 

5 sq. feet 

L.A. City Code (Strong 
Winds and Earthquakes) 

10 sq. feet 



. . 
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Towers 


Val Barnes K1APA 


ri-Ex TOWER CORPORATION 


Hams press almost anything into service tc 
hold up their antennas. Chimneys, trees and 
telephone poles may be used a lot, but there 
is nothing quite as satisfactory as a good tower. 
In years gone by a ham had to either build his 
own out of available materials (latticework or 
ladders) or else try to find an old windmill or 
broadcast tower. The advent of fringe area 
television and burgeoning commercial services 
have brought many manufacturers into the 
economy tower making business. You can now 
buy a complete tower with guys for just about 
what you would have had to pay for food to 
biuld your own rickety monstrosity a few years 
back. 

Perhaps you've held back on buying a tower 
because you are worried about getting it 
erected. Well, Tve proven rathei; conclusively 
that you can pick two hams at random with 
no previous experience and still get just about 
any ham tower up in the air in a few hours. 
Using unbelievably incompetent help Tve re¬ 
cently erected a 120 foot tower, then used it 
to remove a 64 element two meter beam from 
a nearby 100 foot tower. Then I took both 
towers down and set them up again at the 73 
Mountain VHP Station, along with two other 
60 foot towers and a new 100 footer. My main 
helper in most of this is a ham we all call Goat 
Boy because he spends a great deal of his time 
butting heads with our pet goat. He's ahead, 
but his attention seems to wander a lot these 
days. 

Towers. Before buying you'll want to make 
the decision about whether you are going to 
buy a crank-up type or a regular un-crank-up 
type. If you like to make adjustments on beams 
or change antennas every now and then with¬ 
out risking a nasty fall you should eye the 
crank-ups. 

Though several manufacturers have designed 
their towers to stand up without guys (some 
up to 70 feet), it has been my experience that 
most hams eventually put more on top of the 
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MAX. MIN. 


MANUFACTURER 

MODEL 

TYPE 

HGT 

HGT 

« 



FT 

FT 

E-Z Way 

6046 

HD-40 

RBS-40 

CU TO 

CU TO 

CU TO 

60 

40 

41 

26 

24 

25 


RBX-40 

CU TO 

41 

25 


RBS-50 

CU TO 

51 

35 


RBX-60-3 

CU TO 

60 

25 


RBX-70-3 

CU TO 

73 

30 


G10 

SS 

210 

10 


G40 

SS 

300 

10 


HP-34 

SSNG 

34 

34 

Heights 

A120 

SSNG 

120 

8 

KTV 

1200-G 

1600 

1600-XX 

SS 

SS 

SS 

130 

130 

130 

10 

10 

10 

IHuslev 

100 

300 

400 

CU HB 

CU HB 

CU HB 

105 

88 

37 

21.5 

21 

20.3 


500 

CU HB 

88 

21.7 


600 

SS NG 

50 

50 


650 

CU TO HB 

54 

21 


700 

CU TO HB 

71 

21.5 


750 

CU TO HB 

71 

21.5 

Hahn 

6 

25 

25 

CU 

TO 

SS 

71 

48 

280 

20 

21.5 

10 


45 

SS 

350 

10 

Supreme 

40-1 

40-2 

40-3 

CU 

CU 

CU 

40 

40 

40 

23 

23 

23 


60-4 

CU 

60 

24 


60-5 

CU 

60 

24 

Tristaa 

100 

300 

400 

CU HB 

CU HB 

CU HB 

105 

105 

105 

21.5 

21.75 

22 


500 

CU HB 

105 

22.5 

Tri-En 

HM-354 

SX-6105 

HM-237 

CU TO HB 
CU HB 

CU TO HB 

54 

105 

37 

20 

21.8 

20 


HS-6105 

CU HB 

105 

20 


H-471 

CU HB 

71 

20 


T-588 

CU HB 

88 

21 


10 

SS 

120 

10 


EMPIRE 

CU HB 

46 

20 

Vesta 

VHP 

SS NG 

100 

22 

(URL 

SPIRE JR 

SS NG 

8 

8 

SPIRE 

SS NG 

32 

32 

SPIRE 

SS NG 

40 

40 


SPIRE 

SS NG 

48 

48 


CU TO - crank-up, lilt over 
SS * sell-supporting 
SS NG = self-supporting, no guys 
CU HB = crank-up, hinged base 


tower than the manufacturer had in mind 
when he calculated wind loads and it is well 
worth the added expense and bother to put 
in some guys. You can guy the tower to trees, 
houses or even screw anchors which all the 
tower companies have available. With a little 
extra effort you can use the guys as an inverted 
V antenna for the lower frequencies. 

The minimum height of a tower is either 
the cranked-down height or else the length 
of one section of a regular tower. The size and 
gauge of the vertical legs gives you a good 
indication of the strength of the tower. The 


VERTICAL WIDTH 


AV. 



MEMBERS AT BASE 

WEATHER 

COST 

TOTAL 

WGT 

(INCHES) (INCHES) 

PROOFING 

$/FT 

COST 

(LBS) 

— 


HD galv. 

5.40 

324 

— 

0.84 OD 

8.5 

Al. Enamel 

2.48 

264.00 

400 

1.05 OD 

10 

Al. Enamel 

4.14 

244.50 

350 

1.32 OD 

14 

Al. Enamel 

5.32 

350.00 

488 

1.05 OD 

10 

Al. Enamel 

4.38 

314.50 

418 

1.32 OD 

14 

Al. Enamel 

5,58 

455.00 

610 

1.32 OD 

14 

Al. Enamel 

6.64 

730.00 

861 

1 OD 

0.75 

HD galv. 

2.55 

404.20* 

430* 

1.25 OD 

16 

HD galv. 

3.65 

517.60* 

660* 

— 

9.75 

HD galv. 

2.20 

84.95 

--- 

Aluminum 

26, 11 

none 

6.87 

894.00 

329 

1 OD 14 ga. 

12 

HD galv. 

2.75 

537.20* 

498* 

1 OD 14 ga. 

16 

HD galv. 

3.25 

593.23* 

454* 

1 OD 14 ga. 

16 

HD galv. 

4.00 

673.20* 

606* 

» * » 

17.6 

Epoxy Resin 


510.51 

395 

- -- 

20.6 

Epoxy Resin 

3.54 

440.11 

390 

— 

14.75 

Epoxy Resin 

3.92 

208.66 

165 

— 

26.6 

Epoxy Resin 

5.42 

698.80 

620 

1.66 OD x . 128 

28 

Epoxy Resin 

6.50 

324.95 

445 

--- 

--- 

Epoxy Resin 

6.86 

515.90 

935 

-- - 

--- 

Epoxy Resin 

11.45 

1009.§0 

1745 

— 

--- 

Epoxy Resin 

14.00 

1189.90 

1785 

1 OD 14 ga. 

14.5 

HD galv. 

3.98 

395.60 

370 

1.25 OD 16 ga. 

12.5 

HD galv. 

5.63 

207.10 

350 

1.25 OD 16 ga. 

12.5 

HD galv. 

2. 61 

402.95* 

513* 

1.25 OD 

16.75 

HD galv. 

4.89 

706.90* 

884* 

1.12 OD 17 ga. 

8.75 

Al. Paint 

2.97 

129.00 

132 

1.12 OD 17 ga. 

8.75 

Al. Paint 

3.72 

159.00 

140 

1.12 OD 17 ga. 

8.75 

Al. Paint 

5.97 

253.50 

170 

1.12 OD 17 ga. 

11.25 

Al. Paint 

6.57 

414.50 

350 

1.12 OD 17 ga. 

26.5 

Al. Paint 

11.56 

695.00 

425 

_ _ « 

17.6 

Epoxy Resin 

3.32 

476.31 

395 

.— 

23.5 

Epoxy Resin 

3.89 

593.17 

520 

- - - 

26.6 

Epoxy Resin 

5.72 

817.40 

790 

— 

30.5 

Epoxy Resin 

7.46 

1073.65 

, 890 

1.5 ODx 0.12 

23 

HD galv. 

9.43 

509.00 

850 

1.25 OD x .083 

27.6 

Epoxy Resin 

9.87 

1124.83 

1030 

1.50OD x 0. 12 

23 

HD galv. 

7.40 

359.95 

385 

1.250OD x .083 

24.75 

Epoxy Resin 

8.07 

951.27 

870 

1.25 OD x .083 

19.37 

Epoxy Resin 

4.41 

387.24 

365 

1 OD x . 065 

13.87 

HD galv. 

2.53 

426.55 

280 

1 OD x . 065 

14 

Epoxy Resin 

2. 51 

612.57 

485 

16 ga. 

- - - 

HD galv. 

2. 42 

205.01 

176 

2.5 x 2. 5 L 

• 

**■«►** 

HD galv. 

13.12 

1312.00 

3000 

U Channel 

34 

galv. 

2. 12 

16.95 

— 

U Channel 

19.75 

galv. 

1.56 

49.95 

115 

U Channel 

22.3 

galv. 

1.81 

72.25 

160 

U Channel 

25 

galv. 

2.20 

105.50 

230 


CU = crank-up 

HD galv. - hot-dipped galvanized 

AVERAGE COST - exclusive of guys, base, etc. 

♦Computed for 100 foot tower. 


leg-to-leg distance is the width at the base. 
Crank-up towers naturally are smaller at the 
top since each section slides down inside the 
one below it. 

If you have a rigorous climate you may pay 
more than passing attention to the finish. The 
hot-dipped galvanized is a bit more durable 
and thus is more expensive. 

The cost-per-foot does not include guys and 
other accessories and is thus merely a relative 
figure. The total cost of the tower does include 
everything. 

Many manufacturers can supply special top 
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sections to fit just about any commercial rotor. houses until you find one at a bargain. 

KTV has an arrangement for cranking your We have one tilt-over crank-up tower and 

rotor and beams up and down the side of the it is a great comfort, though I must admit to a 

tower called Hv-Track. slight wince at the initial cost. This is mighty 

When you consider that raising your beam handy for us when we get in a new antenna to 
even thirty feet can make a world of difference test out. It only takes a few minutes to go out 
it is worth while to take a close look at this and crank it down, then over so we can remove 

chart. About the only tool you’ll need that is the old antenna and install a new one. Inside 

special is a “gin” pole and this can be bought of a half hour it is back up ready to use. 

or borrowed from most tower companies. If While most tower manufacturers are ex- 

you are going to do any great amount of tremely helpful and have interesting and edu- 
high work you might do well to invest $17 in national literature, you may have as much 

a lineman’s belt or else hound the surplus trouble as we did with a couple. Good luck. 


Institute of Amateur Radio 

Membership in the Institute is growing as General and Conditional Class licensees who 
rapidly. Yearly membership costs only $1.00. have suddenly found that they need protec- 
Purpose; to make ham radio more fun. Pro- tion). Establishment of communications be- 
grams: Group trip to Europe in October. Pro- tween all amateurs, the FCC, the ARRL, gov- 
tection of minority groups (such as ham- emment agencies, etc. We desperately need 
TV’ers who are trying to open frequencies on your help, won’t you join? Send your name, 
two and six for experimental purposes; ARRL call and address with $1 to Institute of 
opposed(. Protection of minority groups (such Amateur Radio, Peterborough, N. H. 
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Louis Hutton W0RQF 
2608 S. Fern 
Wichita 17, Kansas 



A VHF Receiver 


For some time I had been using the ten me¬ 
ter band on my receiver as a tunable if for a six 
meter and two meter converter. This mode of 
operation tied up the ten meter band and limit¬ 
ed my coverage on the VIIF bands. The idea 
began to dawn that what I needed was a sepa¬ 
rate VHF receiver capable of covering the full 
four megacycles of the six and two meter 
bands. The receiver described in this article 


consists of a tunable if covering a four mega¬ 
cycle range from 14 me to 18 me. Detectors are 
provided for AM, CW and SSB. Controls in¬ 
clude audio and rf gain, noise limiter, SSB/ 
CW-AM mode, avc, and selection of either a 
six or two meter converter or tunable if input. 
The approximate cost of the receiver including 
the two VHF converters and all new compo¬ 
nents will be less than $200. A minimum of 


6BA6 

RF 


*50 V 


6BE6 

1st MIX 


(65 V 


T I 


TO i 

CONVERTER jj 

OUTPUT W—‘ 
SELECTOR 




I 4 - 1 

1 /» 

L 

✓ 

M* « y 1 

1 Pfi « 

l CIA 


* 1 


.005 * , 0K 
( W 


T I AND T 2 TUNE FROM 14 Me TO 18 Me, 
T 3 TUNES FROM 15 415 Me TO 19.415 Me 





AVC RF GAIN 


BOTTOM VIEW 


INSIDE T3 


+ 105 V. REG 


TO #2 

SUB-CHASSIS 

INPUT 


BC-455, 6 to 9 Me RF, MIX AND 
OSC COILS 


#1 SUB-CHASSIS VHF RECEIVER 

14 Me-18 Me TO 1415 Kc IF 
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OVERLOAD? NOISE? CROSS-MODULATION? 

Not with the Amplidyne Nuvistor Converters 




C-61 

C-23 

Input 

50-54 

144-148 

Noise figure 

2.5db 

3.0db 

Gain 

25db 

30db 

Output 

14-18mc 

standard 


(any other $1 additional) 
Impedance 50 ohms 50 ohms 

r _ PRICE $28.50 $34.25 

C-23 4x6x2" C-61 

ADJUSTABLE I.F. GAIN, TRIODE MIXER, .005 XTAL INSIDE CHASSIS 
TO PREVENT DRIFT, 6CW4 GROUNDED GRID R.F. AMPS 

NUVISTOR PREAMPS MATCHING SUPPLY FOR 

P-25-144-148 me $9.75 C-61 and C-23 solid state $9.75 

P-62- 50- 54 me 9.75 


All Amplidyne products are guaranteed 
for TWO years against component failure 
and one year on tube failure. 


COM fNO SOON 

6 & 2 meter 60 watt xmtr f plate modulated. 
220 & 432 nuvistor converters 


Send check or money order today 


BOX 673 


MPLI DYNE LASS 

_ 

KINGS PARK LI NY 


Write for 
technical Info 





tube types were used in order to keep tube in¬ 
ventory reasonable. Some of these new receiv¬ 
ers use a different type tube for each stage of 
the set. Although the junk box collection for 
this project was started over a year ago the con¬ 
struction took about a month and a half of 
evenings and weekends. Assembly of the two 
commercial VHP converters required about 
six evenings of time. 

Circuit Description 

The receiver circuitry begins with an 
AMECO six or two meter Nuvistor equipped 
converter whose output covers the 14 me to 18 
me band. A selector switch controls the B+ to 
each converter and the appropriate rf output 
to the input of the receiver. The receiver con¬ 
sists of four sub-chassis. The first is a tunable 
front end covering 14 me to 18 me whose out¬ 
put is 1415 kc. The second sub-chassis ampli¬ 
fies the 1415 kc signal through one stage of 
if and converts it to 239 kc. The third sub-chas¬ 
sis consists of two stages of low frequency if 
amplification and an AM detector, avc detec¬ 
tor, and the AML stage. The fourth sub-chassis 
includes the SSB/CW detector, bfo and the 
tuning meter detector. The power supply and 
audio stages are located on the main chassis. 


Construction 

Two surplus ARC-5 command type receivers 
were acquired for junking purposes. These two 
units covered the range from 3 me to 6 me, and 
6 me to 9 me. The tuning condenser and the as¬ 
sociated coils were removed from the 6 me to 
9 me unit for use in the first sub-chassis. The 
gear mechanism was removed from the tuning 
condenser. All the rotor plates but two were 
pulled from the rf and mixer sections of the 
tuning condenser. Three rotor plates were left 
on the oscillator section. The rotor plates with 
all the slots that are used for tracking purposes 


(Turn to page 30) 
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were left on the rotor also. The oscillator, mixer 
and rf grid coils were modified by removing 
half the turns plus one. The original rf coil 
was connected to the antenna through a cou¬ 
pling condenser. This coil is further modified 
by adding a new antenna winding over the 
cold end of the coil for antenna and ground 
connections. This coil is made from some of 
the wire removed during the above changes. 
It consists of about five turns. The tuning con¬ 
denser comes equipped with trimmer condens¬ 
ers for the oscillator and mixer sections but 
none for the rf section. An Erie 7-45 mmf 
trimmer was soldered across the rf tuning sec¬ 
tion of the three gang condenser. One end was 
soldered to the stator and the other end sol¬ 
dered to the frame of the tuning condenser. 
This will provide trimming adjustments for all 
three stages of the front end to aid in tracking. 

The modified coils were then replaced in 
their shield cans and each one breadboard con¬ 
nected to the three gang condenser to check for 
proper frequency coverage. The rf coil and 
mixer coil were checked for proper frequency 


coverage using a Grid Dipper. The oscillator 
circuit was tacked together and the frequency 
coverage checked with a Frequency Meter. 
The oscillator must cover from 15.415 me to 
19.415 me, if a 1415 kc if is to be used. The rf 
and mixer coils must cover the 14 me to 18 me 
of course. The powered iron slugs found in¬ 
side the coil forms were backed off until they 
were almost to the end of their travel. The 
trimmer condensers on the three gang tuning 
condenser are used to set the high frequency 
end of the dial, and the slugs are used to set 
the low frequency end of the dial. As would 
be expected in any coil tracking job there is 
interaction between adjustments. 



The 1645 kc oscillator coil on the second 
sub-chassis was constructed from a salvaged 
slug tuned coil form and mounted in one of 
the scrapped Command Receiver if cans. Its 
resonant frequency was determined by a Grid 
Dipper. After I was fairly well along with this 
sub-chassis one of my ham visitors quietly men- 


6BA6 

1415 Kc IF 

160 V 


6BE6 

2nd MIX 

165 V 


1415 Kc 


TO #1 

SUB-CHASSIS 

OUTPUT 



TO 239 Kc 
IF INPUT 
#3 SUB-CHASSIS 


L/C TO TUNE TO 1645 Kc 


#2 SUB-CHASSIS VHF RECEIVER 

1415 Kc TO 239 Kc STAGE 
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eliminate 

ignition 

system 

inter¬ 

ference 



ELECTRO 

SHIELD 


KIT 



ELECTRO SHIELD prevents radia¬ 
tion—stops ignition noise at its 
source—by completely enclosing 
the entire ignition system, coil, 
plugs, distributor. Entirely mech¬ 
anical, no phasing or filtering. 



Now in kit form for substantial 
saving! Complete as illustrated. 
New cap and total shield for dis¬ 
tributor—coil shield and filter— 
plug shields and leads. Snap-on 
plug connections are swaged— 
won’t pull out or loosen. Plug 
shields have molded inserts 
which eliminate sparkover also 
waterproof plug. Kit includes all 
necessary hardware and full in¬ 
structions. Typical installation 
is shown in circle. 


Two kits available 
for 8 cylinder cars: 

For '57-’63 Buick, 
Cadillac, Chevrolet, 
Corvette, Interna¬ 
tional Harvester, 
Oldsmobile, Pontiac 

and Rambler. 

MODEL 5500-DR-8 
For ’57- r 63 Ford, 
Mercury, Lincoln, 
Thunderbird. 

MODEL 5500-F8 

Complete assem¬ 
blies available for 
most 6 and 8 cylin¬ 
der cars, also 4 
cylinder VW’s. 


kit 


4Q95 

■ Pin! 


Plus F.E.T. 


IMwWM Mi Si 


Please send information on Electro-shield and 
Band-spanner antennas and mounts. 


Name 


Number Street 


City Zone State 

BAND-SPANNER 317 Roebiing Road, South San Francisco, Calif. 
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12AU7 

I2AU7 “S B METER 



tioned that there was a broadcast station on 
1410 kc in the vicinity. This resulted in some 
head scratching and scheming to keep wire 
lengths short for minimum spurious pickup 
and I was most happy to find no birdies from 
that station in the final product. When the 
third sub-chassis was finished wiring I hooked 
it up to a power supply and signal generator 
for if alignment. After this stage was aligned 
the second sub-chassis was temporarily con¬ 
nected to the third sub-chassis and given a 


checkout and preliminary 1415 kc alignment. 

The bfo and product detector section gave 
me the most trouble. The original circuit used 
a 6BE6 product detector but I could not get it 
to function as I thought it should. The sub¬ 
chassis was removed from the main chassis 
and modified to use the old reliable 12AU7 
double triode product detector circuit. The bfo 
coil was made from the rf coil removed from 
a BC-453 Command Receiver that had been 
salvaged in previous construction projects. The 


6C4 

1st AUDIO 


22 V 


6AQ5A 

AUDIO 


!70V 


AUDIO 

INPUT 


HEADPHONES 



SPEAKER - OUAM 3A07 


RF .GAIN 

RF GAIN 


REC./STBY. 


McGEE RADIO 9520212 


- MUTE 


#5 MAIN FRAME VHF RECEIVER 

AUDIO.POWER SUPPLY 
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COAXIAL TYPE SWITCHES 

. . . multi-position, single or multiple gang 


Now you can switch coaxial line circuits quickly 
and without error. These handy, inexpensive units 
are available with “UHF”, “BNC”, “N” and Phono 
type connectors for use with either 52 or 75 ohm 
lines. Phono connector types are specific for Hi-Fi 
applications. Other types are designed to handle 
RF Power up to 30 MC, 1 KW input. 


Stock items ready for shipment are: 

Model 550A—Single gang, single pole, 5 position switch 
with UHF connectors. Price: $8.25 each. 

Model 551A—Single gang, 2 pole, 2 position special purpose 
switch with UHF connectors. Ideal for switching any device 
in or out of series connection in coax line circuits. Price: 
$7.95 each. 

Model 560—Single gang, single pole, 5 position switch, same 
as Model 550A except with BNC type connectors. Price: 
$11.95 each. 

Model 561—Single gang, 2 pole, 2 position special purpose 
switch, same as Model 551A except with BNC type con¬ 
nectors. Price: $9.95 each. 

Model 570—Single gang, single pole, 5 position switch, same 
as Model 550A except with N type connectors. Price: 
$13.35 each. 

Model 580—Single gang, single pole, 5 position switch, 
same as Model 550A except with Phono type connectors. 
Price: $7.35 each. 

Multiple gang types, up to 6 gang for single pole—5 
position switches, and as required for 2 pole—2 posi¬ 
tion switches, are made to order with any connector 
types listed above. Prices on request. 



'BciaAw <$ Jnc. 

Bristol, Pennsylvania, STilweil 8-5581 

Foreign Sales—Royal National Corp., 250 West 57th St., New York 19, N Y, 

OTHER B&W EQUIPMENT: Transmitters AM-CW-SSB • Transistorized Power 
Converters and inverters • Dtp Meters • Matchmasters • Frequency Multipliers 
• Low Pass Filters • T-R Switches • R. F. Filament Chokes • Transmitting R. f. 
Plate Chokes • Band-Switching Pi-Network Inductors • Cyclometers • Antenna 
Coaxial Connectors* Baiuns • Variable Capacitors • Toroidal Transformers • Fixed 
and Rotary edgewound Inductors • Plug in Coils with fixed and variable links* 
Straight type air wound coils m a variety of dimensions 


biggest problem using this coil was that I could 
not tell for sure at what frequency it was oscil¬ 
lating. Harmonics from the oscillator leaked 
into the 1415 kc if stage making it difficult to 
set the injection level on the product detector. 
A careful check of the frequency by a Fre¬ 
quency Meter indicated that it was too high. 
Additional padder condenser brought it down 
to the proper frequency of 239 kc. This cleared 
up the last of the troubles with the receiver. 

The cabinet is a LMB model W1D using a 
11" x 17" x 3" chassis. The front panel was 
painted and striped in the same manner as my 
500 watt linear amplifier that was described in 
a recent issue of 73 Magazine. The chrome 
trim on the front panel came from the dash of 
a junked car. The dial is one of those fine Ed- 
dystone units made in England. I added inter¬ 
nal lighting by installing a pilot light at each 
end of the dial assembly. The pointer on the 
dial and the tuning meter are painted a bright 
red. The cabinet is a light grey, the front panel 
is dull black and dark grey. The dial is calibrat¬ 
ed from 14 me to 18 me using the frequency 
meter. The remainder of the dial scales are 
geared to this calibration. Typical 432 me and 
1296 me converters suitable for use with this 
receiver mav be found in the 1963 Radio Atria - 
tears Handbook . 




"Receiver? Now what would she do with 

a receiver?" 
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Heliwhip Tuning 
without Pruning 


Frank Mohler W2IAZ 
1 87 Broad Street 
Eatontown, New Jersey 


SOLOER ENDS 
TO PREVENT 
UNRAVELING. 


SOFT COPPER SHEET 3‘xl* SHIELD COVERING FROM RG-8/U 

WRAPPED INTO CYLINDRICAL CABLE. ACTS LIKE CHINESE 

SHAPE, PINCH ENDS TO FINGER LOCK TO PROVIDE 

OBTAIN SNUG SLIDING FIT. SNUG ADJUSTABLE FIT. 

TYPES OF TUNING CYLINDERS 
FIGURE I 

After using heliwhips for mobile operation 
during the past few months, I was able to ar¬ 
rive at a few conclusions you may find interest¬ 
ing. In the first place, the heliwhip is an effi¬ 
cient, high-Q antenna and offers the unique 
appearance. However, like base-loaded and 
advantages of short length and unobtrusive 
center-loaded whip antennas, the heliwhip is 
frequency conscious and restricts QSY opera¬ 
tions to a narrow portion within a band. 

After a series of tests and measurements, I 
learned that a given heliwhip has a bandwidth 
that is approximately equal to 1 percent of the 
antenna's optimum frequency. For example, a 
heliwhip peaked to 3900 kc has a bandwidth of 
about 39 kc (.01 x 3900). Satisfactory op¬ 
eration with this heliwhip is therefore limited 
to the range of frequencies 3880 kc to 3920 kc, 
or roughly 20 kc either side of the optimum 
frequency. 

The same bandwidth percentage (If) is 
applicable to the other bands. For 40-meter 
operation, a heliwhip pruned to 7250 kc will 
be useful over the band 7215 kc to 7285 kc. A 
20-meter heliwhip cut for 14,250 kc is good 
over the range 14,180 kc to 14,320 kc. When 
peaked to 21,300 kc, a 15 meter heliwhip per¬ 
mits satisfactory operation over a range of 
frequencies 100 kc on either side of the reso¬ 
nant point. 

A review of the bandwidth capabilities of 



each antenna reveals that a heliwhip cut for op¬ 
timum operation in the middle of the band will 
provide adequate coverage on all bands except 
40 and 75 meters. Unlike the base-loaded and 
center-loaded whip antennas, the heliwhip has 
no provisions for altering the operating fre¬ 
quency. After the wires of the heliwhip had 
been irrevocably cut, or pruned, to a desired 
frequency, operators accepted the sad fact that 
QSY operations were severely limited. How¬ 
ever, owners of heliwhips need not be shackled 
to a narrow band of operation. By using the 
simple tuning technique described in the next 
paragraph, the operator can peak-tune his heli¬ 
whip antenna to any part of the band, includ¬ 
ing the cw portion at the low end and the 
MARS frequencies outside the high end. 

Heliwhip Tuning System 

Heliwhips, as you know, are made by spiral¬ 
ly winding the wire on a fibreglass core. Be¬ 
cause of this unique construction, heliwhips 
can be peak-tuned to different parts of the 
band in less time than it takes to tune a guitar 
string. All you need is a 3-inch cylinder of cop¬ 
per or aluminum that will fit snugly over the 
helical windings of the antenna. By sliding 
this metal cylinder up or down on the heliwhip, 
the resonant frequency of the antenna is lower¬ 
ed or raised. Fig. 1 shows two types of tuning 
cylinders you can make. In an emergency, alu- 


3800 



75 METER HELIWHIP 
3850 



4000 



40 METER HELIWHIP 


7200 



7250 7300 



TUNING POSITIONS 
FIGURE 2 
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new issue just out! 

amateur CMIBOO* 


Essential QTH information for all radio amateurs and SWL's. Each 
quarterly issue of the CALLBOOK is completely revised to bring 
you the most up-to-date information on GTH’s. 


PLUS THESE EXTRA FEATURES! 


Great Circle Bearings 
Great Circle Charts 
Prefixes by Countries 


International “Q" Signals 
World Time Chart 
International Postal Information 


And many other features 


P S. ORDER THESt VALUABLE RADIO A«2 U “ 

DX log, plus other features. shQWS prefjxes 0 n each 

World Prefix Map— Full co ’ or ’ 9 jtieS cr o$$ referenced tables $1.00 
country ... DX zones, time zones o t. (tvc proiectjo n. six 


Writp fnr illiKtrafpH 


• * 




CMLBODKoi United States Listings 

(Over 250,000 K & W calls) 

Each quarterly issue. $5.00 

QU&OK of Foreign Listings (Over 
100,000 calls outside the U.S.A.) 
Each quarterly issue. $3.00 


Dept. B, 4844 W. Fullerton Ave., Chicago 39, III. 

See your favorite dealer today for your latest issue or order direct from the publisher (add 25c for mailing). 


minum foil from a pack of cigarettes can be 
used. 

The table in Fig. 2 shows the position of the 
tuning cylinder for each .50 kc change in the 
range 3800 to 4000 kc. Similar settings for the 
40-meter heliwhip are also given. Present cali¬ 
bration marks on the heliwhip permit rapid po¬ 
sitioning of the tuning cylinder when optimum 
operation on a different part of the band is 
desired. 


Operating Notes 

Newly purchased heliwhips are designed by 
the manufacturer to resonate at the low-fre¬ 
quency end of the phone band. An unpruned 
75-meter heliwhip will, therefore, operate best 
on 3800 kc. To facilitate QSY operations within 
a band, I peak-tuned each antenna to the mid¬ 
dle of the hand. In this way, the amount of de¬ 
viation required to tune up on either band edge 
is kept to a minimum. 

Heliwhips provide high-Q, above-average ra¬ 
diation efficiency when the antenna is peak- 
tuned to the desired frequency. However, QSY 
operations are handicapped by the lack of pro¬ 
vision for tuning the antenna to different fre¬ 
quencies. To overcome this advantage, while 
enjoying the efficiency of these unobtrusive 
antennas, try the “tuning without pruning” 
sliding cylinder. Man, it’s the most! 


2 


ANTENNAS IN 




6 & 2 Meter 
Model No. A 62 
Amateur Net A 62 $33.00 
Stacking Kit AS 62 $2.19 


Patents allowed 
and pending 


The Only Single Feed Line 

6 and 2 METER 

COMBINATION YAGI ANTENNA 

another first from Finco 


ON 2 METERS 

18 Elements 

1 — Folded Dipole Plus 
Special Phasing Stub 
1 — 3 Element Colinear Reflector 
4 —3 Element Colinear Directors 


ON 6 METERS 

Full 4 Elements 
I — Folded Dipole 

1 — Reflector 

2 — Directors 


See your FINCO Distributor 

or write for Catalog 20-226 

THE FINNEY COMPANY 

Dept. 20 Bedford, Ohio 
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Rate of Change Limiter 

cont. 


Shortly after receiving the September 73, 
I got busy and built the rate-of-change limiter 
by K5JKX. There were some rather obvious 
improvements to be made, especially to the 
load impedance, which I felt you might want 
to pass along to your readers. 




MODIFIED CIRCUIT 
FIGURE 2 


Refer to Fig. 1. The load on the limiter con¬ 
sists of R t in parallel with the series resist¬ 
ance made up of R 2 and the volume control. 
For a 500K control, this load would be 600K, 
not 1 megohm. If 3 volts audio appeared at 
the limiter output, only I volt would appear 
on the 1st audio grid with the volume control 
wide open; a loss of about 9 db. 

As shown in Fig. 2, the fixed load resistor, 
Rl, is omitted. R2 is chosen to give a total 
resistance of 1 megohm when placed in series 
with the volume control. In this case, the 
limiter sees a load of 1 megohm, and 1.5 volts 
of the 3 volt audio would be impressed on the 
1st audio grid; a loss of only 6 db. (The 6 db 
figure quoted by Kyle must have been for a 
lmeg control, in which case neither R t nor 
R 2 yould have been required.) 

A further refinement is the use of a 50K 
potentiometer in place of the 27K and 18K re¬ 
sistors. This allows the effective bias to be set 
for optimum noise suppression. 

Since adding this unit to my Lafayette IIE- 
30 receiver, I can operate with mv 8 foot strip 
floureseent on! 


AFSK Oscillator 


After completing the Twin City TU AFSK 
oscillator, the main drawback was that the 
space tone (2975 cycles) was 50 percent lower 
in level than the mark tone (2125 cycles). All 
kinds of equalizing configurations were tried to 
no avail. Finally a 30K-ohm 1 watt resistor was 
shunted across the toroid coil LI, to equalize 
the Q when the IN54’s were switched to mark 
and space tones. Sure enough this method re¬ 
sulted in a considerable improvement between 
the level of the two tones. 

The correct value of resistor depends on how 
active the circuit is oscillating. Choose a value 
between 25 and 40K-ohms that will allow the 
least resistance to be shunted across LI and 
still not cause the oscillator to be sluggish by 
oscillating intermittently. 

Now the reports on VIIF AFSK are amazing 
with only a 1 db difference or less between the 
mark and space tones resulting in a marked 
improvement with stations reporting solid copy 


—plus the ability to work more DX. The same 
approach works equally well with other AFSK 
circuits. 

. . . K4GRY 
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EASTERN UNITED STATES TO: 


GMT- 00 02 04 06 08 10 12 14 16 18 20 2 2 


ALASKA 

20 

40 

40 

40 

40 

40 

40 

40 

20 

20 

20 

20 

ARGENTINA 

15 

20 

40 

40 

40 

40 

20 

15 

15 

15 

15* 

15* 

AUSTRALIA 

15 

20 

40 

40 

40 

40 

40 

40 

40 

40 

20 

15 

CANAL ZONE 

20 

40 

40 

40 

40 

40 

20 

20 

20 

15 

15 

15 

ENGLAND 

40 

40 

40 

40 

40 

20 

20 

20 

20 

20 

20 

20 

HAWAII 

15 

20 

40 

40 

40 

40 

40 

40 

20 

20 

20 

20 

INDIA 

40 

40 

40 

40 

40 

40 

20 

20 

20 

20 

20 

40 

JAPAN 

20 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

20 

MEXICO 

20 

20 

40 

40 

40 

40 

40 

20 

20 

20 

15 

15 

PHILIPPINES 

20 

20 

40 

40 

40 

40 

40 

40 ' 

40 

40 

40 

20 

PUERTO RICO 

20 

40 

40 

40 

40 

40 

20 

20 

20 

20 

15 

15 

SOUTH AFRICA 

20 

40 

40 

40 

40 

20 

20 

20 

15 

15 

15 

20 

USSR, 

40 

40 

40 

40 

40 

_40_ 

20 

20 

20 

20 

20 

40 


CENTRAL UNITED STATES TO: 


GMT- 00 02 04 06 08 10 12 14 16 18 20 2 2 


ALASKA 

20 

20 

40 

40 

40 

40 

40 

40 

40 

20 

20 

20 

ARGENTINA 

15 

20 

20 

40 

40 

40 

20 

15 

15 

15 

15* 

15*“ 

AUSTRALIA 

* ■■ i 

15 

15 

20 

40 

40 

40 

40 

40 

40 

40 

20 

15 

CANAL ZONE 

15 

20 

40 

40 

40 

40 

20 

15 

15 

15 

15 

115* 

ENGLAND 

40 

40 

40 

40 

40 

40 

20 

20 

20 

20 

20 

20 

HAWAII 

15 

15 

20 

40 

40 

40 

40 

40 

20 

20 

20 

15 

INDIA 

40 

40 

40 

40 

40 

40 

40 

20 

20 

20 

20 

20 j 

JAPAN 

20 

20 

40 

40 

40 

40 

40 

40 

40 

40 

20 

20 

MEXICO 

20 

20 

40 

40 

40 

40 

40 

20 

20 

20 

20 

20 

PHILIPPINES 

.__ 

20 

20 

40 

40 

40 

40 

40 

40 

40 

ETiM 


20 

PUERTO RICO 

20 

20 

40 

40 

40 

40 

20 

20 

15 

-H 

15 

15 

15 

SOUTH AFRICA 

.... 

20 

40 

40 

40 

40 

40 

20 

20 

20 

20 

15 

20 

USSR 

40 

40 

J0_ 

40 

40 

. 

Lio_j 

40 

20 

20 

20 

....j 

20 

40 


WESTERN UNITED STATES TO: 


00 02 04 06 08 10 12 14 16 18 20 2 2 


ALASKA 

20 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

20 

ARGENTINA 

15 

Eua 



40 

40 

40 

20 

15 

15 

15 

15* 

AUSTRALIA 

lb 

15 

££■ 

20 

40 

40 

40 

40 

40 

40 

20 

15 

CANAL ZONE 

15 

EH 


40 

40 

40 

40 

20 

20 

15 

15 

15 

ENGLAND 

40 

40 

40 

40 

40 

40 

40 

20 

20 

20 

20 

40 

HAWAII 

15 

15 

20 

20 

40 

40 

40 

40 

20 

20 

20 

15 

INDIA 

20 

20 

40 

40 

40 

40 

40 

40 

20 

20 

20 


JAPAN 

20 

20 

20 

20 

40 

40 

40 

40 

Effl 

40 

20 

20 

MEXICO 

turn 

20 


40 

40 

40 

40 

20 

20 

20 

20 

15 

PHILIPPINES 

20 


20 

20 

40 

40 

40 

40 

40 

40 

40 

20 

PUERTO RICO 

15 

20 

40 

40 

40 

40 

40 

20 

20 

20 

15 

1 5 

SOUTH AFRICA 

20 

40 

40 

40 

40 

40 

40 

20 

20 

20 

20 

20 

USSR. 

40 

40 

40 

40 

40 

JQ_ 

40 

40 

20 

20 

_40 

40 


* Possible 10 meter openings on Es dates. 


Propagation 

Charts 

For DX work we 
will usually find that 
when working on the 
proper frequency the 
best signals are to be 
found during that por¬ 
tion of the day when 
the sun is shining on 
both ends of the cir¬ 
cuit. The poorest sig¬ 
nals are found just be¬ 
fore the sun sets, or 
rises, on the Western 
terminal of the circuit. 
This is the frequency 
transition period. 

During summer, 
when twilight is pro¬ 
longed, the effect is 
least but during the 
winter months when 
the twilight period is 
short the effect can be 
quite severe. 

As we pass through 
September th is effect 
will become increas¬ 
ingly manifest. 

During even quite 
severe disturbances DX 
signals can be good 
during the daylight 
hours but go bad near 
the sunset hour often 
not to return until 
daylight the next day. 

J. H. Nelson 


Es means the possibility of a high MUF and/or freak conditions. 


PROPAGATION FORECAST 




= INDICATES PREVALENT CONDITIONS 
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UHF Cavity Design 


Jim Kyle K5JKX 
1236 N. E. 44th 
Oklahoma City 1 1, Okla 


While thousands of published words have 
been expended on the subject of tank-circuit 
design for the lower frequencies, we’ve seen 
almost nothing in print in the ham magazines 
concerning design of cavities for UHF use. But 
with the rapidly growing move to ever higher 
frequencies, some idea of how to design a cav¬ 
ity is essential for the do-it-yourselfer. 

“Why design a cavity?” you may ask, and 
the question is in order. The first answer is 
that you almost have to design one when you 
need it since they are not off-the-shelf items, 
and published designs (even) are few and far 
between. On top of that, any published design 
is almost useless to you unless you are using 
the exact same circuit and components—since 
cavity dimensions depend on a whole flock of 
variables, not just upon frequency alone. 

So let’s proceed into the only-partially-chart¬ 
ed byways of the UHF regions, and take a look 
at how to design cavities: 



TYPES OF CAVITIES 

FIGURE I 

♦ 


A good first step would be to examine just 
what a cavity is. By definition, a cavity is any 
space fully enclosed by conductive material. 
The shape of the space is immaterial, but will 
influence the frequencies of resonance. The 
cavity will be resonant at every frequency at 
which any dimension is an integral number 
of half-wavelenghts—and it follows automati¬ 
cally that every cavity has an infinite number of 
possible resonant frequencies. 

However, this seemingly discouraging fact is 
of little immediate concern, because for our 
purposes we are using the cavity either as a 
filter or as a tank circuit, and in either case we 
are going to supply energy at a frequency 
which is at least approximately known. So long 
as only one of the infinite number of possible 
resonant frequencies is within the area we 
want to use, we will have no trouble. 

Of course, should the cavity also be resonant 
to a low-order harmonic of our intended fre¬ 
quency, we might have problems. Fortunately, 
the most practical design types have resonances 
separated in such a manner that this problem 
seldom if ever arises. 

By our definition of a cavity, it includes all 
shapes. However, design procedures differ for 
the different possible shapes. In general, they 
boil down to two major classes, with some sub¬ 
groups. One class is that of “right cylindrical 
cavities,” which if you recall high school geom¬ 
etry will be immediately identified as a section 
of circular pipe; the other is that of “prismatic 
cavities”, which in more everyday terms means 
a closed box with six flat sides, such as a cube 
or a covered chassis. 

The subclasses of the “right cylindricar 
group include the reentrant cavity (the most 
general type), the pillbox cavity, and the coax¬ 
ial line. The reentrant consists of a tube closed 
at each end, with a concentric post inside. A 
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“gap” is left between the end of the post and 
the far wall of the tube. Fig. 1-A shows a pers¬ 
pective drawing of a reentrant cavity. 

The pillbox cavity may be thought of as the 
limiting case of a reentrant, in which the gap 
has been increased until it extends the full 
length of the cavity. Similarly, the coaxial line 
forms the other extreme, in which gap spacing 
drops to zero and the center “post” is connected 
to each end plate. Fig. 1-B shows a pillbox 
cavity, while the coaxial line is sketched in Fig. 
1-C. 

The prismatic cavity is shown in Fig. 1-D. 
Though it is easier to build one of these, the 
design techniques are so involved that we won't 
go into them here. Frequently, once design of a 
reentrant cavity is completed, you can trans¬ 
form it into a prismatic cavity of square cross- 
section without extreme difficulty. This, how¬ 
ever, does not always hold true—if you try it 
after reading this, it's at your own risk. 

Having met the four most common types of 
cavity (even though three are of the same gen¬ 
eral type, it's more common to speak of them as 
separate types for reasons which will become 
apparent as we continue); let's see how they 
work. 

The job of a cavity is to determine fre¬ 
quency, and it does this by virtue of its dimen¬ 
sions. Detailed explanation of just how it does 
this leads us directly into Maxwell's field equa¬ 
tions, complete with partial derivatives, so if 
you're interested we pass you to the references 
for details. What we’re interested in here is the 
manner in which dimensions determine the 
frequency. 

Most UHF enthusiasts are already familiar 
with the resonant line section and half-wave 
repeater. Briefly, a quarter-wave section of 
coaxial transmission line shorted at one end 
and open at the other acts like a tank circuit. 
Similarly, a half-wave section shorted at both 
ends also acts like a tank. This half-wave sec¬ 
tion is actually a coax-line cavity; in this case 
the length of the line is determining the reson¬ 
ant frequency of the cavity. 

As we change the coaxial-line cavity to a 
reentrant type by introducing the gap at one 
end, and maintain the gap spacing constant, 
we will find that to hold the same resonant fre¬ 
quency the line must be shortened. As we 
shorten the line still more, keeping the fre¬ 
quency constant (as well as the gap spacing), 
we find that the diameter must be increased to 
maintain resonance. 

When we reach the other extreme of the 
pillbox cavity by this process, in which the 
length ( now called height since it is so small 


in comparison to some other dimensions) is the 
same as the gap spacing and the center post 
disappears, we will find that the resonant fre¬ 
quency is now controlled entirely by the di¬ 
ameter of the cavity. Under these conditions, 
we can make the height almost anything we 
want within reason and the resonant frequency 
will remain the same! 

Thus we have seen that in the coax-line cav¬ 
ity the frequency is determined by length with 
diameter making little difference, while in the 
pillbox it's the diameter that counts and height 
has little effect. But how about that in-between 
reentrant that we sort of skipped over? 

It’s a complex problem, since in the reen¬ 
trant four variables all work together to deter¬ 
mine the resonant frequency. If any three are 
kept unchanged, the fourth will determine the 
frequency. But if two are varied at the same 
time, the frequency may just sit still! These 
variables are the cavity diameter, the post di¬ 
ameter, the gap spacing, and the height (or 
length). 

At this point, let's pause for a moment and 
see how the characteristics of any tank circuit 
may be described. The usual specification at 
low frequencies is by inductance, capacitance, 
and load resistance (the last is not always 
specified as such but is inherent in any applica¬ 
tion). However, the tank can also be specified 
by resonant frequency, Q, and shunt resistance 
—a means of specification which is gaining in 
popularity as more homebrewers acquire grid- 
dippers. “Tune to resonance at 50 me” is a not 
uncommon thing to see on a schematic these 
days. 

In the cavity region, induction and capaci¬ 
tance tend to lose their meanings since they do 
not relate directly to any dimension. About the 
only way to specify a cavity is by resonant fre¬ 
quency and Q. 

We have seen how certain dimensions con¬ 
trol the resonant frequency. How about Q? 

The Q (unloaded Q, that is) of a cavity de¬ 
pends primarily upon the rf conductivity of the 
material from which the cavity is made and 
upon the frequency of operation. However, it 
may be severely degraded by unwise choice of 
dimensions for the cavity. 

For instance, we have seen how in the pill¬ 
box cavity the frequency is determined entire¬ 
ly by the diameter and that height is almost 
immaterial. But height of the pillbox can have 
an important effect on cavity Q. 

It's almost obvious that if the height is re¬ 
duced to zero the Q must also become zero, 
since the cavity as such ceases to exist. Actual¬ 
ly, Q will have its maximum value with an in¬ 
finitely high cavity—but this is scarcely practi- 
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TUBE IN REENTRANT CAVITY 
FIGURE 2 


cal. It will still have half of this maximum value 
when the height is reduced to 0.192 wave¬ 
length. Therefore, if the height is kept greater 
than 1/5 wavelength it will do little harm to 
the Q of the cavity. 

As height decreases, so does Q—but not in a 
straight-line manner. To reduce the Q to one- 
tenth of its theortical maximum value, the 
height would have to be reduced to 0.021 
wavelength. Since this represents a cavity only 
about % of an inch high at 300 me, where the 
diameter would be about 30 inches, and since 
a Q of one-tenth maximum would still be in the 
neighborhood of 1,000, you can see that any 
reasonable height is satisfactory from a Q 
standpoint. 

Similar conditions prevail in the coax-line 
cavity. Here, Q will be at its maximum for a 
certain definite ratio of conductor diameters, 
which gives a characteristic impedance of 77 
ohms. With this ratio fixed, the Q will be max¬ 
imum when cavity diameter is infinite, and will 
approach zero as the diameter approaches zero. 
However, again, within practical limits the di¬ 
ameter (and even the ratio of diameters) is 
immaterial. 

In the reentrant cavity, all the factors which 
affect frequency also have their effects upon 
cavity Q. Due to the interactions between the 
four variables, little can be given concerning 
the ways in which these effects show up. How¬ 
ever, in practice all will be negligible. 

All the Foregoing, of course, assumes that the 
interior surface of the cavity possesses good 
rf conductivity. If you build a cavity out of 
nichrome, naturally its Q will be way down. 
But with 5-mil silver plating, Q values will be 
far greater than you have been used to seeing 
at the lower frequencies. A Q of 1,000 would 
be astronomical for a conventional coil—it's 
considered pretty low for a cavity! 

And up to this point our discussion has con¬ 
cerned unloaded cavities. They're nice from a 
theoretical point of view because nothing from 
outside the cavity has any effect—but for the 
same reason they are useless. To make use of a 
cavity in any way, we must load it in some 


way, either by coupling it into a transmission 
line to act as a filter, or by coupling it to the 
plate of a tube to act as a tank circuit. 

Coupling to any cavity may be accomplished 
in either of two ways: electric coupling, by use 
of high-impedence capacitive coupling to its 
electric field, or magnetic coupling, an inher¬ 
ently low-impedence technique for coupling 
to the magnetic field of the cavity. 

Electric coupling is accomplished by either 
inserting a probe (or miniature antenna) into 
the cavity at a high-impedence point in the 
cavity, or by placing an electron tube across 
the highest-impedence point in the cavity so 
that its plate is connected to one side of the 
cavity and its cathode to the other. An example 
of this latter type of coupling is shown in Fig. 
2. The ease of this type of coupling makes the 
reentrant cavity a natural for tank-circuit use. 

Magnetic coupling is accomplished by in¬ 
serting a loop into the cavity; the usual place 
is near a corner or across one end. The antenna 
coupling circuit shown in Fig. 2 is of the mag¬ 
netic variety, illustrating the difference be¬ 
tween magnetic and electric coupling. 

Not yet discussed, but very important in 
actual cavity design, is the effect of lumped ca¬ 
pacitance upon the cavity's action. For ex¬ 
ample, the plate-cathode capacitance of the 
tube in Fig. 2 is directly across the highest- 
impedence point in the cavity. To design the 
cavity rather than just build it, the effect of 
this added capacitance must be taken into ac¬ 
count. 

Unfortunately, mathematical design proce¬ 
dure for cavity resonators takes no account of 
the exact effects of such lumped capacitances 
except in the special case of the coax-line cav¬ 
ity. In the coax-line, the effect of lumped ca¬ 
pacitance is to electrically lengthen the line. 
The resulting effect is expressed by the formula 
shown in Fig. 3, which states that the effective 
line length of the line itself in electrical degrees 
is equal to the angle whose tangent multiplied 


FOR RESONANCE: 

Xc = Zo Ton L 
Given C and L: 

f , 0.159 

’ C-Zo-TanL 

where f i$ In Me If 
C is in ppf and Zo 
is in ohms 
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TABLE I—Thermal Qualities of Some Cavity 

Materials 


Material 


Steel 

Copperclad Steel 
Copper 
Yellow Brass 
Aluminum 


Expansion 
Coefficient 
PPM/degree F 
6 

10 
1 1 
13 


Frequency 
Change in 
cps/mc/degree F 
6 

10 
11 
13 


by the Line impedance is equal to the capaci¬ 
tive reactance of the lumped capacitance. Or, 
in simpler language, the line is tuned to a lower 
frequency which can be calculated. 

Addition of lumped capacitance to the other 
types of cavity resonators also lowers the res¬ 
onant frequency, but calculation of the exact 
amount by which the frequency is lowered is 
a much more difficult problem. The most prac¬ 
tical wav for the homebrew ham to take this 
factor into account is to design the resonator 
for a frequency approximately double that 
which he desires, then load the cavity with ad¬ 
ditional capacitance after tubes are installed 
until it resonates at the desired point. 

This specific factor—lack of knowledge con¬ 
cerning the exact effects of capacitance loading 
upon the characteristics of a cavity—is one of 
the biggest drawbacks in cavity design today. 
It makes successful design of a "ring amplifier” 
a tedious, cut-and-try process instead of the 
simple procedure it at first appears to be. Some 
of the more ambitious UHF men, such as 
K2TKN, have gone to the lengths of building 
specialized laboratory test equipment in at¬ 
tempts to learn more about these factors; their 
results will be interesting and useful. 

Before moving on to discuss the actual pro¬ 
cedure for design of a cavity, let's spend a 
couple of minutes looking at some purely me¬ 
chanical—but still important—factors which in¬ 
fluence the frequency stability of the finished 
cavity. 

It's well to remember that the dimensions 
of the cavity are the major influence upon its 
resonant frequency—and all materials change 
dimension under the influence of temperature. 
Thus you should choose the material for the 
cavity not only on the basis of its strength, ex¬ 
pense, or conductivity—but also on the basis 
of its thermal coefficient of expansion (how 
much it changes size when it gets hot). 

These coefficients of expansion are listed in 
Table 1 for the more popular cavity materials, 
together with the frequency changes in cycles 
per megacycle per degree F. As temperature 
rises, the frequency will increase. Note that 
the old chassis favorite, aluminum, comes in in 
last place in this listing! And the listing is in 
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DISK 


TUNING REENTRANT BY VARYING HEIGHTH 

FIGURE 4 

order of desirability, with the most stable ma¬ 
terials at the top of the table. Probably the 
most reasonable compromise would be the use 
of copper, which combines good plating quali¬ 
ties, good expansion properties, and ease of 
working. 

The resonant frequency of the cavity will 
also be affected by the humidity—and this you 
have precious little control over. Taking 60 
percent relative humidity as the starting point, 
an increase of humidity to 100 percent will 
cause the frequency to decrease by 0.006 per¬ 
cent—a change of 6 kc per megacycle. Decreas¬ 
ing humidity- to 20 percent causes frequency 
to increase about the same amount. Changes 
of air temperature have similar effects but of 
much smaller degree. 

Since you can't do much about humidity ef¬ 
fects, it might seem pointless to mention them. 
However, they are mentioned just so you will 
know about them when they show up. They 
can be compensated for by retiming the cavity 
at each use. 

Speaking of tuning, we have so far made no 
mention of it, although obviously a practical 
cavity for ham use must make some provisions 
for frequency adjustment. 

As we saw earlier, a cavity may be tuned 
by adjustment of its length, or, if it is of the 
reentrant type, by changing the gap spacing. 
The length may be adjusted as shown in Fig. 
4. The gap spacing, similarly, may be changed 
by the technique shown in Fig. 5. 
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TUNING REENTRANT BY VARYING GAP 

FIGURE 5 


If tuning is done by changing the length, 
frequency will decrease as gap spacing de¬ 
tuning is by means of changing gap spacing, 
frequency will decrease as gap spacing de¬ 
creases. 

Another method of tuning a cavity, fre¬ 
quently used in ham construction, is that 
shown in Fig. 6. This uses a modified neu¬ 
tralizing-capacitor plate to change the value 
of a lumped capacitance in the cavity, and its 
effect on a given cavity is difficult to predict. 
As capacitance increases, however, frequency 
will decrease. 

So now, after all the background and theore¬ 
tical material, we're ready to attack the prob¬ 
lems of actual cavity design. 

Design of a coax-line cavity is simplicity it¬ 
self; simply divide the wavelength correspond¬ 
ing to the desired resonant frequency by two, 
multiply by the velocity factor of the line (if 
you are using a solid coax—otherwise this is 
irrevelant, since the velocity factor of an air- 
filled line is 1.0), and you have the length. Di¬ 
ameters can be whatever you require. Remem¬ 
ber, though, to design for a frequency approx¬ 
imately twice that at which you intend to oper¬ 
ate, to allow for loading effects and have room 
for tuning. 

For a pillbox cavity, divide the wavelength 
corresponding to design frequency by 2.61 to 
determine the radius of the cavity; diameter 
will be twice this figure. Height is immaterial 
so long as it is greater than 0.021 wavelength. 

However, both coax-line and pillbox cavities 
find only limited ham applications. By far the 
most useful all-around cavity design is the re- 
entrant style—and since its design involves a 
function of not one but four variables, design 
charts are necessary. 

Figs. 7 and 8 are a pair of these charts; Fig. 
7 applies to reentrant cavities in which the ra¬ 
tio of diameters of the center post and the cav¬ 
ity itself is 2.25, while Fig. 8 is for a diameter 
ratio of 3.50. For intermediate diameters, these 
charts will give a range of values and the de¬ 
sired values will lie within this range. 
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FIGURE 8 


Frequency is shown in kilomegacycles—this 
will be true only if all dimensions are measured 
in centimeters. The conversion from centi¬ 
meters to inches follows the equation 2.54 
centimeters equals one inch. 

These charts are somewhat complex and 
their use is best shown by working out an ex¬ 
ample. Let’s design a cavity to operate at a 
frequency of 1296 me and using a cavity di¬ 
ameter of 4K inches. A center post diameter of 
1/4 inches will result in a diameter ratio of 
2.25, so we now turn to Fig. 7. 

The small amount of specification we have 
already done has fixed the values of two of our 
four variables, leaving only gap spacing and 
cavity height to determine from the chart. But 
before we can do this, we must determine 
which of the frequency lines to use. 

Note that gap spacing, cavity height, and 
frequency are all given in terms of their rela¬ 
tionship to center-post radius (rather than di¬ 
ameter). Thus, our first step is to convert the 
center-post diameter of 1.75 inches to a radius 
in centimeters. Multiplying the inch measure¬ 
ment by 2.54 converts to centimeters, and di¬ 
viding by two converts diameter to radius. Our 
figure (calculated by a six-place log table) is 
2.2225 cm; we round off at this point to 2.2. 
Multiplying this by the design frequency in 
kmc (1.296) gives us 2.8578; using the line 
marked 2.862 will be plenty close enough for 
our purposes. 

Next step is to note the possible range of 
values covered by the frequency line chosen; 
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in this case gap spacing can range from a g/r 
of 0.08 to 0.67, with corresponding h/r values 
from 0.42 to 2.05. Converting these figures to 
centimeters by multiplying them by r (2.2) we 
find that gap spacing can range from 0.176 cm 
(less than 1/10 inch) to 1.474 cm (just over 
half an inch). With the smaller gap, height 
will be 0.924 cm (about % inch) while with the 
larger one, height will be 4.51 cm (just over 
1 % inches). 

From these ranges, we can pick either the 
gap spacing or the cavity height we prefer, and 
the other dimension will then be read from 
the curve. Let's choose a gap spacing of M inch 
just to illustrate how the process works. 

After converting the /i-inch spacing to centi¬ 
meters and dividing it by r, we come up with a 
g/r value of 0.285. We locate this value on the 
g/r scale by interpolation (dotted line in Fig. 
7) and follow over until it intersects the fre¬ 
quency line marked 2.862, then drop vertically 
to the h/r scale (dotted vertical line) to find the 
h/r value. In this example, it is 1.11. Multiply¬ 
ing by r, we obtain 2.442 cm as the height of 
our cavity—or just under one inch. 

The final cavity dimensions, in inches, then 
become a diameter of 4K, a center-post diame¬ 
ter of 1a gap spacing of M inch, and a cavity 
height of 0.961 inches. Making the top plate 
variable as shown in Fig. 4 allows easy varia¬ 
tion of cavity height to allow for final tuning 
of the cavity. 

In this example, we chose a frequency and 
a diameter, and from those determined the 
rest of the cavity dimensions. But what if we 
are free to use any diameter we want—how do 

Dual Antenna System 
for Mobile 

A motorist is already familiar with a dual 
roadway which reduces congestion on high¬ 
ways. Use of the dual antenna system offers 
similar relief from overcrowded airways for the 
modem mobileer. 

Some Mobiling Problems 

Did you ever work mobile and encounter the 
following frustrating situations? Situation 1— 
You are in contact with a local station on 75 
meters. As you travel away from his station he 
reports that QRM is beginning to clobber your 
low-powered signal. His signal is loud and 


we pick the most suitable value with these 
charts? 

A good starting point would be to divide 
the frequency into the values marked on the 
frequency lines. The results you get will be 
the range of center post radius values covered 
by the charts; they will range from a minimum 
of 0.43 cm for frequency line 1.431 and fre¬ 
quency of 3300 me to as much as 100 cm 
(39.4 inches!) for a frequency line of 5.00 
and frequency of 50 me. 

Once you pick a suitable center post radius, 
multiply it by either 4.5 for Fig. 7 or 7.0 for 
Fig. 8 to determine cavity diameter; the choice 
of which to use is yours, remembering that the 
larger-diameter cavity tunes to a lower fre¬ 
quency, all other dimensions being equal. 

From this point, simply continue as previous¬ 
ly described, except that you have already de¬ 
termined the value for r (center post radius) 
so it need not be recalculated. 

If you would like additional curves for other 
diameter ratios, you can find them on pages 
73 through 75 of “Klystrons and Microwave 
Triodes”, a volume of the MIT Radiation Lab¬ 
oratory Series published by McGraw-Hill and 
available in many libraries. However, you 
should seldom need them. 

We hope that this material is of some help to 
the would-be UHF experimenter; those looking 
for more data can find it in the above-mention¬ 
ed volume, as well as in Reference Data for 
Radio Engineers published by ITT-Kellogg and 
to a lesser extent in the past three editions of 
Radio Handbook . Both these volumes are 
available from Radio Bookshop. 


Frank Mohler W21AZ 
187 Broad Street 
Eatontown, New Jersey 

clear in your mobile receiver and you would 
like to continue the QSO. What can you do? Or 
take situation 2—You are looking for a local 
QSO to get information about the unfamiliar 
area through which you are traveling. You take 
a look-see over the different bands with your 
receiver and tune in a local roundtable on the 
75 meter band. You would like to get into this 
net but your antenna is a 15 meter whip and 
the 75 meter heliwhip is stored inside the car. 
To change antennas would take about a min¬ 
ute or so but to perform this change requires 
that you stop the car. In many cases, such as 
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when driving on the Freeway or other public 
racetrack, you are unable to stop the car and 
perform this operation in safety. What can you 
do? Or take Situation 3 which happens all too 
often—You are tuned up on 75 meters but the 
band is so congested that all attempts to raise 
a contact are fruitless. You then tune the re¬ 
ceiver across the other bands and hear the fa¬ 
miliar voice loud and clear on the 15 meter 
band. It's old buddy Jake that you haven’t 
worked “in a long distance/’ He is telling some¬ 
one that he is about to QRT and will stand by 
for any final remarks before pulling the big 
switch. Band conditions are good and you know 
from past experience that you can snare good 
old Jake if only you had the 15 meter antenna 
on your transmitter. You have only seconds in 
which to change antennas and tune up on 
15 meters but there isn’t time for you to find a 
safe place to stop the car and make the change. 
What can you do? 



FIGURE I 


A Few Solutions 

The obvious solution to such frustrating pre¬ 
dicaments is to be prepared with an all-band 
antenna system that will permit you to band- 
hop in seconds. What is equally important, but 
often overlooked, is the ability to change bands 
without having to stop the car to make antenna 
adjustments. 

One method for accomplishing this is to in¬ 
stall an autotune svstem in which a remote- 

9 

controlled reversible motor is used to tune a 
base-loading antenna coil. The disadvantages of 
cost, complexity, and low radiation efficiency 
make this method too unapealing to me. 

A second method is to install the Umbrella 
Stand or Porcupine Array shown in Fig. 1. The 
bristling appearance of this all-band mobile an¬ 
tenna system is so startling that I recommend 
its use only to those who have exceptionally 
strong gastric systems. As I say, this method 
will work if you can (UGH) stand the sight. 
Technical details are shown in Fig. 1. The alu¬ 
minum adaptor plate will accommodate sepa- 
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rate heliwhips for five different bands. Removal 
of the cented heliwhip allows rapid disassembly 
for traveling through civilized areas. 

As a compromise solution, the mobileer 
might try the dual antenna system that is rela¬ 
tively uncomplicated, is presentable in appear¬ 
ance, and is guaranteed to double your enjoy¬ 
ment of mobile operation. 

Dual Antenna System 

The idea is simple enough. Just mount two 
antennas on the car; one at the front, and one 
at the rear. Then connect both transmission 
lines—yes, BOTH of them—to the transmitter. I 
use a T-junction coaxial fitting on my transmit¬ 
ter to make this connection. In my mobile sta¬ 
tion, I normally use a 15 meter heliwhip mount¬ 
ed on the front fender of the car and a 75 
meter heliwhip mounted on the rear bumper. 
Purists can install and use an additional selec¬ 
tor switch at the transmitter to permit alternate 
use of either antenna. I learned that such a 
switch is an unnecessary luxury, for on trying 
the dual antenna system I found that each an¬ 
tenna performed normally. Apparently, the cor¬ 
rect antenna doesn’t know or care that 
a wrong antenna is also connected to the trans¬ 
mitter. To change bands can be done without 
stopping the car or fiddling around with roller 
adjustments, sliding contacts et al. With my 
bandswitching transmitter, I can bandhop in 
the same time it takes to tune a receiver to a 
different band, a matter of seconds. 



Drill and tap to accept whip base 
■ 3 / 8 " diameter, 24 turns per inch 

1/2” Bolt 

Shank __Head 


Drill and tap to accept 1/4" machine 
screw to fit original antenna base. 


ANTENNA BASE ADAPTER 
FIGURE 2 


Advantages of the Dual Antenna System 

Now how does this dual antenna system of- 
fer the solution to the situations discussed at 
the beginning of this article? Take the first situ¬ 
ation—The other station is beginning to lose you 
because of QRM on 75 meters. The solution: 
Tell him, even if you do have to repeat 5 or 6 
times that you will QSY to 21.3 me but will 
continue to listen to him on 75 meters. From 
experience, this method works almost all of the 
time and allows a satisfactory continuation of 
the QSO which otherwise would have been un¬ 
happily ended. 

Situation 2 as well as Situation 3 offers no 
problem when this dual antenna system is used. 
Without stopping the car to make antenna ad¬ 
justments, you merely bandswitch your trans¬ 
mitter to the alternate band. In less time than 
it takes to say, “Allagazandas Ragtime Bebop” 
you can be working out on the alternate band 
and you have a good chance of hooking old 
buddy Jake before he pulls the big switch. 

Installation Tips 

Because of the relatively short length of the 
15 meter heliwhip, I mounted this antenna on 
the front fender of my car. I used the same an- 
tenna mount which had been used for the 
broadcast receiver antenna. The particular an¬ 
tenna mount on my car (56 pontiac) was de¬ 
signed to accept a M-inch threaded stud. To per¬ 
mit its use with the standard %-ineh stud on 
transmitting mobile antennas, I fabricated an 
adaptor plug shown in Fig. 2. This adaptor 
plug was made from the head and shank part of 
a K-inch bolt, which was drilled and tapped as 
shown in Fig. 2 . I suppose any Y\ to 1-inch adap¬ 
tor can be purchased and used, but if they are 
not available in vour area, this idea for making 
it yourself may be helpful. 

Because of its short length (approx. 4 feet), 
the 15-meter heliwhip is mounted directly into 
the front mount without a spring shock-mount 
base. The appearance is quite shipshape and 
attractive. A spring shock-mount base is install¬ 
ed on the rear bumper of the car to accommo¬ 
date the 75-meter heliwhip (or alternately the 
40, 20, and 10 meter whips). The spring base 
is not necessary for use with the lightweight 
flexible heliwhips but was installed to permit 
alternate use of less flexible types when making 
comparison tests. I use RG-8 coaxial cable to 
connect both the front-mounted and the rear- 
mounted antennas to the coaxial T-junction at 
the transmitter located under the dash panel 
of my car. Both antennas are fed simultaneous¬ 
ly by the transmitter, although only the antenna 
which is resonant to the transmitter frequency 
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will act like it is in the system. 

Operating Suggestions 
When using the dual antenna system in mo¬ 
bile operation, I find that a certain technique is 
worth practicing to avoid unsatisfactory com- 
pletion of a QSO. While in contact with an¬ 
other station, I will make it a point to explain 
that I can switch instantly to an alternate band 
if deteriorating band conditions cause a serious 
reduction in signal readability. For example. 


when working on 75 meters, I generally in¬ 
form the other station operator that my alter¬ 
nate frequency will be 21.3 me in the event of 
serious interruption or interference to my sig¬ 
nal. Instantaneous switching to an alternate, 
less congested, band has enabled me to com¬ 
plete mobile QSOs which otherwise would 

have been left dangling in midair like __ 

you_beginning___50 percent ___ 

sput __ __ lose ___ sputter __ 73 

_ phfitt. . . . W21AZ 


Eliminating Polar Relay 

Hash 

George Oberto K4GRY 


Vacuum tube or transistor type keyers feed¬ 
ing directly to the selector magnet of a teletype 
printer is often preferred by most radioteletype 
enthusiasts, because of the elimination of the 
polar relay with its radiated hash problems. 
If we can get rid of the troublesome relay hash, 
a properly adjusted polar relay is preferred, be¬ 
cause of the extra range that will enable us 
to dig down in the QRM for the weaker RTTY 
signals. 

In using several RTTY converters, with and 
without a polar relay, it was decided to try and 
eliminate the troublesome hash from the polar 
relay contacts, keying a 60 ma loop, feeding 
the selector magnet of a model 15 page printer. 

The circuit uses several of the popular meth¬ 
ods to adequately suppress the polar relay 
hash. Four .001 mfd ceramic capacitors are 
wired, as shown, two across the bottom and 
two across the top of the three 1 mh rf chokes. 
At the bottom of the rf chokes the popular 
hash suppression circuit consisting of a 390- 
ohm 2 watt resistor and a .1 mfd capacitor is 
utilized. A .005 mfd ceramic capacitor is wired 
from each side of the .1 mfd capacitor to 
ground. 

The entire assembly is installed in a small 
aluminum minibox and all wires including the 
printer cord are well shielded (using two 
wire shielded cable) with the printer, conver¬ 
ter, and receiver connected to a common 


ground; preferably a cold water pipe or a 
ground rod driven deep into the earth. The re¬ 
ceiving antenna should use coax cable to feed 
the antenna. The end result is the elimination 
of all traces of radiated hash from finding its 
wav into the receiver’s antenna system. 

... K4GRY 


POLAR 

RELAY 



LOCAL LOOP 
USE SHIELDED WIRE 
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Heath HX-20 


Heath Company calls their new HX-20 a 
MOBILE SSB TRANSMITTER. AH this it is, 
and more. Compactly packaged is a complete 
filter SSB transmitter/exciter for mobile, port¬ 
able, or fixed use. Advanced mechanical and 
electrical design make the HX-20 a real per¬ 
former. Modern styling and “ease-of-operation” 
make this unit a natural mobile transmitter. 
It is the opinion of the author that Heath has 
come out on top AGAIN. 

The HX-20 sports an 11 tube circuit (not 
to mention the 7 diodes and 2 gas voltage 
regulators) that emits 100 watts PEP of USB, 
LSB, and CW. Associated circuits provide 
VOX, ANTI-TRIP, ALC, receiver muting, and 
antenna switching. Provision is made to “spot” 
the VFO either by “talking it on frequency” or 
by inserting carrier and zero-beating. 

The HX-20 was designed to be used with 
the HR-20 in a mobile installation. Simply con¬ 
nect the two together, add a power source 
(such as the Heath HP-10), microphone, 
speaker, and an antenna, and you’re on the 
air. In the mobile lash-up, total power draw 



BlOtK OiAOMAJU 


Robert Buacs K6KGS 

on the battery on voice peaks is 150 watts, 
from a 12 volt de source. Receiving power is 80 
watts. All oscillators in the HX-20 run con¬ 
tinuously, accounting for the additional power 
drain. 

For fixed use, the HX-20 may be used to 
excite a 1 KW linear amplifier (such as the 
Heath HA-10) or may be operated “barefoot.” 
The 6146 power amplifier develops up to 50 
watts average output on all bands. Hetrodyne 
circuitry and temperature compensation of the 
VFO are used to obtain maximum frequency 
stability and image rejection. 

A block diagram of the HX-20 is shown in 
Fig. 1. As one might imagine, the schematic is 
very involved, thus it was omitted here. A 
triple-conversion hetrodyne circuit is used to 
obtain SSB at the desired output frequency. 

All oscillators are crystal controlled, with the 

«*• * 

exception of the VFO, of course. 

Audio from a high-impedienee microphone 
is amplified in the pentode section of a 6EA8. 
The triode section of the same tube acts as a 
cathode follower to provide the proper match 
for the crystal filter. A sample of this audio is 
amplified in Ji a 12AU7, the VOX amp. This 
VOX audio is rectified and used to control the 
relay amp, the triode half of a 6EA8. The 
other half of the 12AU7 is used as a carrier 
generator for the crystal filter, the frequency 
being crystal controlled at 4990 kc. Output of 
this stage is coupled to the Balanced Modu¬ 
lator, two matched germanium diodes. A path 
for inserting carrier is provided for tune-up and 
CW operation. 

The lower sideband of the DSB suppressed- 
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carrier signal obtained in the balanced modu¬ 
lator is suppressed in a crystal lattice type 
filter. It passes frequencies from 4990.0 to 
4992.7 kc approximately. The low-Z output 
of the filter is connected directly to one grid 
of a 12AT7 “first-mixer/* 

USB or LSB may be selected directly. An¬ 
other 12AT7 is used for two crystal oscillators 
so that the sum or difference frequencies of 
the USB signal at 4990 kc and the crystal 
oscillator selected will produce a 9000 kc USB 
or LSB signal respectively. Thus, the xtal 
freqs. are 4010 and 13990 kc. Provision is 
made for tuning the USB and LSB carrier 
freqs. to the same frequency. The output of 
the first-mixer is tuned to 9 me in a Hi-Q 
double-tuned if transformer. 

A single 6CB6 increases the 9 me SSB signal 
to a usable level. The plate circuit is again a 
Hi-Q transformer. ALC voltage is used to 
bias this stage to keep from driving the final 
amplifier into the non-linear region. In the CW 
mode of operation, the “Drive” control on the 
front panel allows the operator to set the 
amount of cw output. This feature is an asset 
in tuning up the rig “on-the-air” without 
hetrodyne QRM. 

Nine me SSB is coupled to the second-mix¬ 
er, the pentode section of a 6AW8. The triode 
section of this tube is used as a xtal controlled 
hetrodyne oscillator, providing the second mix¬ 
er with injection voltage. The output of the 
6AW8 mixer is tuned 5 me higher than the 
output frequency selected by the bandswitch. 
Hi-Q slug tuned circuits and traps are used. 
SSB from the second mixer is fed to the 
third-mixer, a 6CB6. 

Injection voltage for the third mixer comes 
from the VFO, an electron coupled serier 
tuned Colpitts oscillator. Plate and screen volt¬ 
ages are regulated by an OA2 gas regulator 
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tube. Electrical stability is excellent: the capa¬ 
citors in the frequency-determining tank have 
three different temperature co-efficients. Only 
3 milliamps are drawn through the 6AU6, 
contributing more to the electrical and thermal 
stability. 

The difference frequencies found at the plate 
of the third mixer are selected with Hi-Q slug 
tuned circuits, connected in the plate circuit 
by the bandswitch. These tanks are tuned to 
the output frequency, one for each band. Out¬ 
put of the 6CB6 is amplified in the 12BY7 
driver, which is again resonated to the output 
frequency in the plate circuit. The third mixer 
and driver plate tanks are “gang-tuned” to 
reduce the number of front panel controls and 
to simplify tune-up. This control is labeled 
“Driver” on the front panel. 

Blocking bias is connected to the control 
grids of the third mixer and driver stages, 
rendering them inoperative during standby 
periods. The output freq. is “spotted” by un¬ 
biasing these stages. Grid-block keying is used 
in CW, providing no key clicks or chirp. 

The plate of the 12BY7 driver is capacity 
coupled to the 6146 Final Amplifier. Control 
grid bias is regulated at -50 v by an OC2 
voltage regulator and resistance voltage di¬ 
vider. Screen voltage is regulated at 200 v by 
a tap on the voltage divider supplying the VFO 
OA2 voltage regulator. A fixed loaded pi- 
network is used in the final amp. plate circuit. 
The input of the pi-net is resonated to the 
output frequency with a 250 mmfd variable 
capacitor labeled “Final” on the front panel. 
The output impedance is fixed, chosen to 
match a 50 ohm non-reactive load. An rf 
“sniffer” samples a small amount of the output. 
This signal is rectified and displayed on the 
relative output meter on the front panel. 

An interesting feature of the HX-20 is the 
ALC circuit. Fig. 2 shows a schematic dia¬ 
gram of the final amp and the ALC. ALC volt¬ 
age is applied to the 9 me if amplifier control 
grid in the form of negative bias. When the 
final draws no grid current through R7I, the 
IK grid resistor, no ALC voltage is developed 
and the if amp operates at maximum gain. 
When grid current starts to flow, a voltage 
drop appears across the IK resistor, the wave¬ 
form of which is that of the input speech 
peaks. This voltage is coupled by C100, a .1 
mfd capacitor, to a voltage doubler circuit, 
CR1 and CR2. The ALC voltage decreases 
the gain of the if amp., reducing the drive, 
thus bringing the final back into linear opera¬ 
tion. A sample of the rf drive at the final grid 
is returned to the receiver for spotting the 
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ONE FOR ALL! 

and oil from ONE! 

the TOPAZ UNtVERTER 300 XL—ONE rugged, reliable 
supply to power any popular transceiver. 

the TOPAZ UNIVERTER 300 XL—A Lifetime Investment— 
Built for rough weather, rough usage, and years after years 
of trouble-free service. 

the TOPAZ UNIVERTER 300 XL features: 

300 conservative watts @ 800, 700, or 600 Volts Hi B 
275 Volts Low B 

-50 to -90 Volts Potentiometer-adjusted Bios 
Input 11 to 15 Volts DC 
Weight 8 lbs. 


Dust-proof, dirt-proof, kick-proof, spray-proof deep-drawn 
steel housing. Ideal for under-hood mounting— But at¬ 
tractive for visible mounting—QUIET enough to mount 
by your ear. 

Uses rugged new transistors. Ratings conservative. 
Impossible to damage by short circuit. All cables 
included: 8-ft. red cable to battery, 5-ft. cable to 
transceiver, 18“ cable for ground. 




INCORPO RATED 


see your dealer or write today! 


3802 HOUSTON ST., SAN DIEGO 10, CALIF. • CYPRESS 7-4815 


VFO. The “sniffer” circuit is also shown in 
Fig. 2. 

Anti-trip audio from the receiver is amplified 
in the pentode half of a 6EA8 and rectified to 
provide negative bias to compensate for re¬ 
ceiver pick-up in the microphone. This nega¬ 
tive anti-trip voltage is applied to grid of the 
VOX relay amp along with the VOX voltage. 

Some hold-up in production must have 
existed at Heath when the author ordered his 
HX-20 because it was back-ordered two weeks. 
The kit was well packed; no damage was 
found on unpacking. Even the cardboard box 
survived the 2500 mile trek in one piece. 
All the components are of highest quality, 
as in the HR-20. All tube sockets are ceramic. 
The output coil is wound on a 2” ceramic 
form. Parasitic suppressors are used in the 
Driver and Final Amplified stages. All leads 
at rf ground are well by-passed. Twenty- 
two heavily plated steel brackets make up 
the HX-20 chassis and internal shields. When 
bolted together, these parts make an ex¬ 
tremely rugged framework. VFO drive gears 
are spring loaded to eliminate backlash. This 
rugged construction and spring loading con¬ 
tribute greatly to the excellent stability of 
the VFO. Although the HX-20 is well shielded, 
it is not difficult to build. Heath says that 
approximately 45 hours of construction time 
is required. The amount of time required varies 
with the experience of the builder. This figure 
represents the time required of a relatively 
inexperienced constructor. Patience is of the 
essence in the building of this kit. In places, 
components are wired 4 and 5 layers thick. A 
very professional job of wiring can be achieved 


if the builder carefully studys the instruction 
manual previous to picking up the screwdriver 
and pliers. 

Upon completion of wiring, the HX-20 was 
given a thorough resistance check before power 
was applied. Finding no errors, power was 
turned on; no smoke resulted. Alignment is 
straight forward, and no re-peaking was re¬ 
quired. A VOM will not work when one is 
tuning up the hetrodyne oscillator. An 11 meg 
input VTVM must be used. Even then, grid 
voltage was found to be a little below specified 
on 10 meters. 

Since the author dislikes the use of RCA 
phono connectors at RF, BMC type UHF con¬ 
nectors were used in place of the connectors 
supplied. The phono connectors would, no 
doubt, work well, but the authors HX-20 and 
HR-20 are moved from the rack in the mobile 
regularly, placing undue wear on the coax 
cables. It was found that straight through 
operation of the 6AW8 second mixer on 75 
meters did not supply enough drive to the 
6CB6. Thus, the 2.7K resistor, R38, was 
changed to 4.7K, 1 watt. This solved the 
problem. 

The specification sheet states that carrier 
suppression is 50 db while suppression of the 
unwanted sideband is 55 db. The proof of 
the pudding was the “on-the-air” test. Excel¬ 
lent reports were received, on both quality and 
signal strength. Frequency stability is remark¬ 
able. The HX-20 was clamped in a paint 
mixer and allowed 30 minutes to warm up. 
After warmup, the output frequency was 
hetrodyned with a 10 meter harmonic of the 
100 kc frequency standard. After 15 minutes 
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of vigorous mixing, the HX-20 had moved only 
1500 cps. Someone try this test on a 32S1. No 
one has volunteered the use of one here, yet! 

Other than the stability test, the HX-20 was 
compared with a KWM-2. The HX-20 lacks 
the frequency “re-setability” that the KWM-2 
possesses. Careful interpolation can bring the 
HX-20 within 1.5 kc, whereas the M-2 can 
come within 200 cps. There is only 3 db 
difference in power output. VOX, ANTI-TRIP, 
and ALC tied for first. As far as size goes, the 


KWM-2 is a transceiver and the HX-20 is a 
transmitter. No valid comparison can be made. 
Note gents that the HX-20 is just a tad smaller 
than the 32S1. 

For the money, it will be extremely hard to 
de better than the HX-20. It is the opinion 
of the author that the HX-20 and HR-20 
make one of the best rigs on the air today— 
with the added consolation that one does not 
have to sacrifice one of his gold fillings. 

. . . K6KGS 


Remotely Controlled 
Variable Inductor 

Ronald Lumachi WB2CQM 
73 Bay 26th St. 

Brooklyn 14, New York 


I faced the problem of changing antenna in¬ 
ductance in relation to ground potential. When 
I decided to become sophisticated and raise my 
32' vertical plus coil from 40' (roof-top) to 
a height of 71'. Although the physical transfer- 
ral of the antenna to its new position was made 
without difficulty, when my bridge and dipper 
were placed on the line, I was shocked to note 
the resonance change. Since I am somewhat in¬ 
hibited about climbing to the tops of swaying 
towers, some remote means of altering induct¬ 
ance was needed. A system controlled from the 
shack was the answer. 

Since I am new to amateur radio I had orig¬ 
inally turned to the Command series of trans¬ 
mitters for a first rig. My original purchase was 
an 80 meter BC-696. The variable inductor (to 
resonate long wires) had been removed and 
thrown into the junk box. After meditating for 
a long period of time, this piece of valuable, 
equipment was exhumed from the maze of 
wires, tubes, shoes and other choice bits of 
equipment that make up the average ham 



FIGURE i 



shack. This undistinguished bit of equipment 
was to provide the solution to this quasi-intri- 
cate dilemma. I realized that variable induct 
ance, controlled remotely was feasible and ex¬ 
tremely inexpensive. 

The parts required are: 

1 5" x 7/2" x 4" plastic food container & 
cover 

1 female co-ax connector 

1 1-5 rpm motor (Barry's Elect. NYC, 
$1.59) 

2 right angle fittings constructed from 
scrap 

a. 6 x 3 x 2/4" 

b. 3/2 x 2 x 1 %" 

The right angle supporting the variable in¬ 
ductor is cut and tapped as per Fig. 1. 

The small right angle is cut from scrap metal 
to provide the mounting for the motor. The 
dimensions are as per Fig. 2. In my case the 

(Turn to page 58) 
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Efficient 

Bandswitching 


In building or designing that new band¬ 
switching transmitter, receiver, converter, sig¬ 
nal generator and so forth with one or several 
bands at a VHF frequency, it is best that the 
leads be short and direct as possible, and the 
grid input and plate output wiring properly 
isolated from each other to obtain maximum 
circuit efficiency. 

It often being the case, it is impossible 
to get that grid or plate circuit wired into the 
the bandswitch properly. A simple way to over¬ 
come this is to use one or more relays in con¬ 
junction with the bandswitch when switching 
to a VHF band. The relays can be a dpdt, 
spdt, or what we need for switch contacts, and 
by mounting the relay close to the grid input 
and plate output circuits this results into a well 
performing circuit. 

To control the relays the band switch is 
wired up to energize the relay solenoid when 
switched to its band position on the band- 
switch. Six, 12 and 110 volt ac or dc relays will 
work okay and be sure that the current drain 
of the relay solenoid is low to prevent pitting 
of the bandswitch contacts. 

]T zipPY 

« • • JLV X- X, It JL 


GRID CIRCUIT 



KILOWATT MOBILE 
(or fixed) 



LA-500M LINEAR AMPLIFIER 


★ 1000 WATTS PEP POWER 

* SINGLE KNOB TUNING 

* BUILT IN ANTENNA SWITCHING 

* 6 TUBES IN GROUNDED GRID 

★ LOW TUBE REPLACEMENT COST 

★ CHROME PLATED CABINET 3"X12"X15" 

* REQUIRES 900 to 1200 VDC AT 
500 MA AVERAGE - 1 AMP PEAK 

★ AIRCRAFT TYPE METER ILLUMINATION 

PRICE $189.95 

Amateur Net 

Available NOW 

Thru Your Distributor 

Power Supplies For LA-500M 

Model PS-1000 115 V.A.C. For Fixed 
Station $119.95 
Model PS-1000B 12 V.D.C. For 
Mobile Station $179.95 


^^ELECTRONICS, INC 

424 COLUMBIA STREET • LAFAYETTE, INDIANA 



CURRENT FOR RELAY 
6,12 or 110 VOLTS, AC or DC 


USE AS MANY RELAYS AS NECESSARY 
FOR LOW-LOSS BANDSWITCHING AT VHF, 


TRANSISTORS *** NEW 

I.F., Converter, switch, Audio—PNP—also high frequency, 
power*—2NI434, etc. CBS—20 Watt, 1.5 amp. Others, higher 
wattage. Brand New — original package — GUARANTEED — 
R.C.A., C.B.S., RAYTHEON, U.S. TRANSISTOR. 

Full Leads. 

2 K ohm volume control with switch (CTS) miniature printed 
circuit. 

TERMS:* 3 for $1.00 

•—Power Transistors, $.60 each 
• —volume control—3 for $1.00 
Minimum order $3.00 prepaid 
Postage Free in U.S. 

Parts for 2 Watt audio power amplifier $3.00. 

3 Transistors, including I power transistor, resistors and 
capacitors together with schematic. Can be built in a 2" x 2" 
box. 

Write for additional catalog. 

TRANSISTORS-UNLIMITED, CO. 

POST OFFICE BOX #442, 

GREAT NECK, L. I., NEW YORK 
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MOTOR M0UNTIN6 BRACKET 

FIGURE 2 

sheet metal needed to be reinf orced bv a heavi- 

* 

er angle. I felt it was easier to work with this 
material and later slip heavier gauge metal in¬ 
to position for the extra support. Needless to 
say, one could construct this support at the out¬ 
set in a heavier material. The additional brace 
is portrayed by the dotted line in Fig. 2. 

A careful examination of the roller indicated 
that the thumb wheel originally used to drive 
the inductor could be removed. This was tap¬ 
ped with a small drill and threaded roughly 
with a bolt of comparable size. This gear was 
then placed on the shaft of the motor with a 
bit of glue judiciously applied to lock this as¬ 
sembly. The motor and gear were then placed 
on the small right angle and only one hole was 
drilled to accommodate this mechanism. This 
was done to allow the motor to pivot on a lobed 



FIGURE 3 


plane until a perfect mesh was made be¬ 
tween the gears. The nut and bolt were then 
firmly tightened and to date (after hours of 
testing) have proved capable of support. 

The system was then placed in the plastic 
food container for protection against the 
weather, and the bolts inserted through the 
large right angle, through the roller support, 
and terminated on the outside of the container. 
The result is an integrated unit ready for instal¬ 
lation on the line, but only after a test run, for 
it is imperative that the two gears track well. 
This can be accomplished by bending the mo¬ 
tor right angle support ever so slightly in order 
to accomplish proper working relationships. 

The electrical connections are standard as 
per Fig. 3. The lead from the antenna is con¬ 
nected to one end of the coil (an arm is provid¬ 
ed in the original equipment) and the coax fit¬ 
ting is connected to the roller. A length of cable 
provides the avenue for transmission of power. 

With the variable inductor in place on its 
lofty perch, and protected within its plastic 
container, one need only plug in a 115 v line 
(connected to the motor) and watch his 
bridge. When the meter indicates a null, the 
plug is pulled from the socket and the radiating 
system is tuned to the desired frequency. 

. . . WB2CQM 



Hi-Par Hilltopper 

This antenna has been around for quite a 
while now, but there is a good possibility that 
some of you VHF’ers may have missed seeing 
it. The main application for this antenna is 
for chaps who want to operate from a portable 
location on six meters. This is a three element 
Yagi beam, complete with a gamma match 
for 52 ohm coax, and it folds down into a very 
small package for carting around in the car or 
lugging on the back to mountain tops. It 
weighs only 3$ pounds. 

The Hilltopper is so small that I usually have 
it packed away in the back of the VW along 
with a Lafayette HE-45B, just in case any 
mountains happen to loom up during a trip. 
The other day, just for the heck of it, Virginia 
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SINCE 1933 • FAST SERVICE • Phone CY 4-0464 
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1000 SOUTH BASCOM AVENUE SAN JOSE, CALIFORNIA 

"Northern California's Most Complete Ham Store" 


and I zipped up to the top of Pack Monadnock 
and within three minutes I was on the air. 
Stations well over a hundred miles away were 
worked with fine reports. 

The beam takes less than two minutes to 
assemble. All of the screws are tightened with 
wing-nuts, so you don’t have to fight with a 
screw-driver. The elements fold along the 
boom and the boom comes apart in the 
middle so that the package goes down to only 
40" long, 334" x 4%" square. The ends of the 
elements telescope in for folding. 

Most rigs are designed to work with 52 ohm 
coax, so the built in gamma match solves a 
lot of problems that might be troublesome 
with the more common beams and their 300 
ohm feed which would then have to be fed 
through a balun to the rig. 

The Hilltopper was used exclusively during 
the June VHF QSO Party with the Clegg 
Thor and turned in a remarkable performance. 
247 stations were contacted in 31 ARRL sec¬ 
tions. When you consider that one of the most 
formidable six meter installations in the country 
also worked only 31 sections, using a kilowatt 
and a 64 element beam, the Hilltopper did 
amazingly well. Costs $11.95 from Hi-Par, 
Fitchburg, Mass. 


LOW FREQUENCY CRYSTALS IN HERMET¬ 
ICALLY SEALED HC-6/U HOLDERS. CRYS¬ 
TALS SELL AT $1.05 EACH POSTPAID USA. 
Please include 2nd choice. Frequency listed in 
kilocycles. 


131.104 

276.000 

332.000 

388.000 

831.250 

226.000 

284.000 

340.000 

396.000 

816.667 

236.000 

292.000 

348.000 

412.000 

859.375 

244.000 

300.000 

356.000 

420.000 

1001.042 

252.000 

308.000 

364.000 

428.000 

1400.000 

260.000 268.000 
316.000- 324.000 
372.000 380.000 

456.3000 773.958 

"73" 

SPECIAL LOW FREQUENCY CRYSTALS 


IN HERMETICALLY SEALED HC-6/U HOLD¬ 
ERS. CRYSTALS SELL AT 55c each postpaid 
USA. Include 2nd choice. Freq. in Kcs. 

1843.750 2007.500 2070.250 2072.000 2075.000 2172.250 2172.500 

2176.500 2185.625 2194.125 2202.583 2208.313 2212.063 2214.000 

2214.563 2223.250 2243.500 2250.000 2265.250 2293.750 2681.000 

2695.000 2715.000 2782.000 2855.000 2877.000 2887.000 2894.000 

2990.000 2998.000 3000.000 3005.000 3020.000 3035.000 3052.500 

3057.500 3143.5000 3154.500 3156.500 3158,500 3161.500 3166.000 

3173.000 3181.250 3181.250 3203.500 3207.250 3217.500 3248.875 

6000.000 7005.556 7083.333 7144.444 7258.333 8387.500 


LOW FREQUENCY CRYSTALS IN FT-243 
HOLDERS. CRYSTALS SELL AT $1.05 each 
postpaid USA. Please give 2nd choice selection. 
Freq. in Kcs. 

1005 1010 1085 1100 1115 1125 1130 1200 1240 1400 1405 

1440 1495 1500 1700 1705 1710 1765 1780 1820 1880 1890 

1905 1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 

1960 1965 1970 1975 1980 1985 1990 2005 2010 2015 2020 

2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 

2080 2085 2090 2095 2100 

Your purchases will keep ads running. Service 
to Amateurs by an Amateur W3UGD 

QUAKER ELECTRONICS 
P.O. Box 215/ Hunlock Creek/ Penna. 

Keep watching "73" for more down to earth 

prices on crystals 
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Amplitude Modulation Quiz 


Carl Drumeller W5EHC 
5824 N.W. 58th 
Oklahoma City 22, Oklahoma 


1. A sine wave fed into a modulator will cause 
the modulated RF envelope to resemble 
the following wave-form: 



If the audio wave-form is not svmmetrical 
but looks like this: 



The modulated RF envelope then would 
look like this: 



_ False 

2. When a plate-modulated power amplifier 
is being modulated 100% by a sine wave, 
the instantaneous plate-to-cathode voltage, 
as read by an af (not rf) VTVM, will: 

_A. Remain constant if the stage is 

properly adjusted. 

_B. Vary from 1.414 times the plate 

supply voltage to 0.707 times the 
plate supply voltage. 

- C. Vary between zero and twice 

the plate supply voltage. 


3. The instantaneous peak rf power output 
of a plate-modulated rf power amplifier 
being modulated 100% by a sine wave is: 

. A. Same as the average unmodu¬ 
lated power output. 

__ B. Twice the average unmodulated 

power output. 

_ C. Four times the average unmodu¬ 
lated power output. 

4. “Sidebands” normally are present in the 
radiated output of every radiotelephone 
transmitter, even when the transmitter is 
properly adjusted and operated. 

_ True 

_False 

5. Production of harmonics of the normal rf 
operating frequency can be reduced by 
reducing the rf grid excitation to the mod¬ 
ulated power amplifier. In view of this 
correct statement, the question is: “Can 
this be done to a plate-modulated rf power 
amplifier without causing its signal to oc¬ 
cupy more than its normal share of the 
frequency spectrum?” 

_ Yes 

_ No 

6. If the audio system of a radiotelephone 
transmitter is so operated as to cause the 
production of af harmonics within the 
audio system, this will cause the transmit¬ 
ter to produce rf harmonics. 

_ True 

_False 

7. The loss of one tube in a Class B push-pull 
audio modulator will cause the transmit¬ 
ter's rf envelope (as viewed on an oscillo¬ 
scope) to appear non-symmetrical. 

_ True 

_ False 

8. The loss of one tube in a Class B push-pull 
audio modulator will cause a reduction in 
the audio power produced by the modu¬ 
lator. In view of this true statement, the 
question is: “Will the total bandwidth of 
the radiated rf signal be greater than if 
both tubes were functioning normally?” 
_ Yes 

_ No 
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COME PREPARED—MANY CASH SPECIALS 


9. The clc milliammeter in the plate circuit of 
a plate-modulated rf power amplifier “wig¬ 
gles” when the transmitter is modulated by 
a Class B modulator. Check each of the 
following items that you believe might 
cause an indication. 

_ A. Too little rf grid excitation. 

_ B. Too much rf grid excitation. 

_ C. “Flat” tube in rf power amplifier 

(loss of cathode emission). 

_ D. Over-modulation 

.. E. Under-modulation. 

_ F. Poor voltage regulation in the rf 

power amplifier power supply. 

10. A conventional plate-modulated AM trans¬ 
mitter, with no phase modulation or fre¬ 
quency modulation present, sometimes 
will have more power in one sideband 
(upper or lower) than in the other side¬ 
band. 

_I rue 

_False 

ANSWERS TO AMPLITUDE 
MODULATION QUIZ 

1. The statement is false. Invariably, the lower half of 
the envelope of an amplitude*modulated rf wave-form 
will be a mirror*image of the upper half. 

2. C. This is in accord with the explanation customarily 
given. 
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3. C. If, as in the conventional explanation of the process 
of plate modulation, it is assumed that the instantaneous 
plate-to-cathode voltage has been doubled at the 
positive peak of the audio modulating cycle, then the 
instantaneous plate current also will have been doubled. 
This, then, will cause the instantaneous peak power 
to be four times greater than the quiescent power. 

4. This statement is, of course, true. Sidebands, an in¬ 
evitable product of modulation, should never be con¬ 
fused with * ‘splatter/* a product of improper modula¬ 
tion. 

5. The answer is no. To be plate-modulated, a stage must 
be operated Class C. This, among other things, means 
that it must have sufficient grid excitation to operate 
at full efficiency when the instantaneous plate voltage 
is double its normal value. All Class C stages deliver 
their rf power to the plate tank circuit in pulses. This, 
of course, predisposes toward the production of rf 
harmonics. This, in a well-designed transmitter, is 
minimized by the use of a tank circuit of proper Q. 
To drop the rf grid excitation sufficiently to make an 
appreciable improvement in the reduction of rf 
harmonics would require the stage to operate without 
sufficient rf drive to comply with the .prerequisite. 
Therefore the rf output envelope would be “flattoped," 
causing the production of spurious frequencies far 
beyond the normal channel of legitimate sidebands, 

6. This statement is false. There is no relationship be¬ 
tween af harmonics in the audio systems and rf har¬ 
monics in the rf system. 

7. This statement is false. As mentioned before, there 
always is symmetry between the upper and lower 
halves of the rf envelope from an amplitude-modulated 
transmitter, 

S. The answer is yes. The loss of one tube in a Class 
B audio stage will cause the audio wave-form to be 
non-symmetrical, indicating the presence of harmonics. 


These harmonics will cause the width of sidebands 
ancillary to the radiated rf signal to be many times 
their normal width. 

9. Choice A is correct. Too little rf drive will not permit 
the dc plate current to rise fully on the positive crest 
of the modulating af wave-form. It can, however, go 
down the full amount. The average value, therefore, 
will be less than the resting value; so the meter 
“wiggles” with modulation. 

Choice B is not correct. Too much grid excitation to 
a pentode or a tetrode tube can cause its total output 
to drop. This drop, however, would not be noticeable 
more on modulation peaks than at other times. 

Choice C is correct. If the tube in the modulated 
stage is lacking in total cathode emission, it will not 
be able to supply sufficient plate current to permit the 
plate current to rise fully during positive modulation 
crests. 

Choice D is correct. If the stage is operating in a 
husky Class C condition, the plate current can rise to 
more than twice its quiescent value on the positive 
modulation crests. It cannot, however, drop beyond 
zero on the negative modulation crests; therefore it 
will flicker during over-modulation. 

Choice E is not correct. Under conditions of less than 
100% modulation, the plate dc current meter of a 
plate-modulated Class C rf power amplifier should 
remain static. Any movement may be taken as an 
indication of malfunctioning. 

Choice F is correct. This is a design problem, one 
that seldom is correctly solved in either amateur-built 
or commercially-built amateur transmitters. 

10. This statement is false. An examination of the 
formula for an amplitude-modulated rf wave (available 
in any good electronic textbook) will show that the 
power in the upper sideband always is exactly equal 
to the power in the lower sideband. 


Rotten CW* 

*(with sincere apologies to the memory of T.O.M.) 


Alex Trembloy W1GQJ 
27 North Avenue 
St. Johnsbury, Vermont 

With the renewed interest in amateur radio 
telegraphy and the advent on the market of 
several automatic telegraph keys, (including 
mine), it would seem very apropos to review 
the practices of many of the CW fraternity. 
Some of these habits are incredible. A lid with 
a bug at ten words per minute will still be a lid 
at forty-five per with a fully automatic key as 
he sends dots at a seventy word rate and dashes 
at a thirty-five word rate, with six dots for “H”. 
A small minority uphold the finest amateur 
radio traditions by setting a good example 
either by their silence, when called for, or by 
their adherence to near perfection when using 
the International Morse Code. 

Reaching all the way back to a book pub¬ 
lished in 1917, we come up with the interesting 
fact that a dash is equal in time duration to one 


dot, one space and one dot. The space be¬ 
tween characters (dots and dashes) is equal in 
time duration to one dot. The space between 
letters of the same word is equal in time dura¬ 
tion to two dots (a dash). The space between 
words is equal in time duration to three dots 
(equal to A, N or S). 

Now that we understand the makeup of per¬ 
fect CW, let us analyze what is actually being 
sent on the Amateur bands. Here, we may 
pause and reflect on the plight of the handi¬ 
capped. Some of this newly developed auto¬ 
matic code sending equipment should prove to 
be the "equalizer” that will help them in send¬ 
ing CW as well or better than the physically 
normal. Looking over any busy CW band, 
The Old Man (bless his memory) certainly 
would have complained about ROTTEN CW! 
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Your personal at¬ 
tention is a "must" 
at WRL. Our 18 hams 
are at your service 
day or nite. Write, 
phone, or wire. 

Leo I. Meyerson, WpCFQ 
* 

“MULTI-PAK” PSA-63 


WRL 

SEllS TO YOU DIRECT 


Postpaid! 

* 

$15*5 



MK.II 

wve 


Universal AC P.S. Sili¬ 
con rectifiers. Dual HV 
600V/300V @ 300Ma, 

210W. Max. Bias 0-90 
VAC. Also available 
customized for Swan, 
G76, etc. Wt. 15 lbs. 




••• 



Kit 

Wired $39.95. 


ANTENNA TUNNER 





$10* 5 


Mini —Matcher MM—100 

100 watt Kit. Matches 
end fed wires Vz wave 
or multiplies to 50-75 
ohm coax. Xmttr. output. 
Steel case, 4x5x4". 150 
watts SB, 10GCW, 75AM. 
Wt. 3 lbs. 


TECH-CEIVER 6A 



6 Meter Transceiver—Mobile— Fixed- 
Compact. Size; S"H ( 9h*"W,6"D. 5W. 
input with 8Mcxtals, PTT. Bee. !4uv ( 
tunes 49-54 Me, A VC, AND, stable, 
selective, speaker. Wt. 9 lbs. Less P.S. Kit $39.95 


$ 39*5 


PREAMPLIFIER DB- 

Wired Preselector — 6-80 Meters. 6 

triode tube sections for average 24DB 
gain. Tunable, built-in 115VAC P.S., 
coax or twin lead, illuminated dial. 
6%x6-5/3x7 l ,4". Sh. wt. 10 lbs. 1 yr. 
parts warranty. WRL Import. $3995 



All Band Vertical - Self supporting. Tunes to 
any amateur band 10 through 80 meters. De¬ 
signed to be fed with 52 ohm coaxial cable. 
Maximum power 1KW AM, 2KW PEP. Overall 
height 18 ft. ^Postpaid (Continental USA) 




WORLD RADIO LABORATORIES, Inc. 



3415 W. B'dway • Council Bluffs, la. 


Deo, sell me direct O Deskit □ Q Multiplier □ On-The 
-Air Box □ Multi-Pak P.S. □ Tech-Ceiver 6A □ Add 
to my Chara-A-Plan O Check enclosed □ Additional 
information on_ FOB WRL C 12 


WRITE FOR OUR FREE FLYER & LIST OF 
OVER 1,000 PIECES OF QUALITY RECON¬ 
DITIONED EQUIPMENT - TERMS - TRADES 


Name 


.Call 


Address. 
City_ 


.State 


The complaint would be perfectly justified in 
the light of present day technology which has 
given us exotic (imagine!!) instruments to 
help us send perfect code. 

Careful listening will turn up some interest¬ 
ing facts: 

1. The letter H has three to twelve dots. 

2. The letter S has two to five dots. 

3. The letter C often comes out N N. 

4. The word TEST sounds like NV; always!! 

3. The word AND should always be sent: 

PD. 

6. NAME should usually come out: NAG!! 

* 

7. The numeral 3 sounds like a Swedish call 
sign. 

8 . The first dash sent with a sideswiper 
should always be extra long and the last 
dash in any character should alwav be cut 
off a bit short (Sounds like an idiotic 
pastime, already!) 

9. A string of dots from a sideswiper should 
he either erratic or slurred. (7, 8 and 9 
are supposed to make you sound like a 
real old-timer.) 

Heaven forbid that all CW men should send 
exactly alike. The individuality shown is a good 
thing, BUT, gentlemen—dashes THREE dashes 
long; just because you once sent Land Morse 
for the railroad—wel-1-1 . . . Those operators 


produced by radio club action quite often 
sound just like their teacher. When they finally 
get their own “ticket/’ they will all have the 
short dots, long dashes and triple spacing just 
like they heard it at the club. 

A few of our so-called speed merchants also 
have some odd habits which may mislead lis¬ 
teners into thinking that RTTY is not necessary 
with these fellows around. In order to figure 
how fast these people are going, we will have 
to know at what rate per second dots and 
dashes should be sent in order to accomplish a 
certain “word per minute” rate. The answer is 
simply that the number of dashes per second, 
times five, equals the word per minute rate. 
An easier way is to look at the sweep second 
hand of a watch or clock and run dashes for 
five seconds while counting them. The number 
of dashes in that period is your “word per min¬ 
ute” rate providing you send at that rate for a 
full minute. The dots will have to be twice as 
numerous in the same period. Each word aver¬ 
ages five letters. 

One night recently, one station, with a near 
perfect first was pounding a bug at an eight 
dash per second speed for a “word per minute” 
rate of forty, and, in each minute managed to 
send 195 letters. Dividing this total by five 
gave 39 words per minute. Subtracting an error 
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and a repeated word, the net words was thirty- 
eight; Most operators would consider this quite 
an accomplishment. The other station, using a 
fully automatic key was doing twelve dashes 
per second for a word per minute rate of sixty 
while putting in some extra spacing. The total 
letters per minute came to 220 instead of the 
nearly 300 expected. Dividing this total by 
five gave a result of forty-four for each minute 
and subtracting four words in error, we came 
up with a total of only forty words for each 
minute. Considering all the noise that was 
being made on the frequency, it was reasonable 
to expect a lot of words go with it. 

A few stations are the practitioners of an 
unusual habit. They apparently never extend 
their acquaintance beyond one, and at the 
most, two, other hams and always on the same 
band and same frequency. This is such an odd 
phenomenon in contrast to the familiar “hail 
and farewell” of a lot of operators, that it was 
decided to “read the mail.” These two birds 
were only doing a rough twenty-five per, but 
they could have been sending in Chocktaw for 
all that was gained by listening. Their sending 
was so erratic that only by picking them up for 
a little while during several evenings was it 
finally possible to make out their call signs. Er¬ 
rors were made in nearly every word and about 
every third word was split in two and sent as 
part of the next word, presumably because the 
sender had to stop and figure how to spell it. 
The speed varied between extra long dashes 
and bursts of dots with short and long spacing. 
Evidently, these two understood only each 
other as they were never heard working any 
other station. Here was a horrible example of 
“rotten CW” at its worst. But, it had its good 
side in displaying for all to hear the liberties 
that can be enjoyed so long as they do not in¬ 
fringe on the liberties of others. Such “rotten” 
operating would undoubtly call for the FCC to 
decide that in view of the fact that its moni¬ 
toring facilities could not understand what was 
being sent, it MUST be in code or cipher in 
violation of section 12.105 of the Amateur 
Radio Regulations. These people could then be 
rehabilitated and soon become outstanding op¬ 
erators at thirteen per in the International 
Morse Code, 

While we are on the subject of the FCC, 
mention should be made of section 12.133 that 
has to do with purity and stability of emissions. 
Many hams have not heard of this, or if they 
have, the part that they particularly noticed is 
the one that says: “For the purposes of this 
section a spurious radiation is any radiation 
from a transmitter which is outside the fre¬ 
quency band of emission normal for the type 


of transmission employed, etc.” To them, this 
must mean that any type of carrier with 
thumps, clicks, youps, musical saw effects, 
rattling marbles from bouncing relays, scratch¬ 
ing from dirty contacts, backwaves forty kil¬ 
ocycles removed from carrier due to parasitics, 
etc., is OK so long as these “bonuses” remain 
within the boundaries of the band being used. 
One can only wonder if these lids will ever 
realize just how much noise they are making 
over and above that amount needed for reliable 
communication. 

Back in the thirties, a real op felt definitely 
undressed unless he wore, while on the air, the 
latest model Dynatron frequency-meter-moni¬ 
tor. It must be that the monitor habit perished 
during WW2 as witness even some real oldtim- 
ers who go by the click in their “cans,” asking; 
“Hw duz mi sig snd to u om?” Apparently, 
many never knew or have forgotten that a mon¬ 
itor was originally (and still is) a device with 
tuned circuits which picked up your signal OFF 
the air and let you know what it really sounded 
like. That small standby five tube receiver 
which has been collecting dust can now come 
into its own. With a very short antenna at¬ 
tached and usually with no antenna whatso- 

#• 

ever, it becomes an excellent tuned CW moni¬ 
tor. Sliding off one can a bit, its speaker will let 
you know how your own rig is doing. 

There is little doubt that a sidetone gener¬ 
ator helps in sending better code, especially in 
conjunction with a fully automatic key. (This 
is so much fun that sometimes the spacing be¬ 
tween words is left out.) The statement is 
made that the sidetone proves by its tape-like 
sound that good code is being sent. Sure! Sure, 
the sidetone sounds perfect but what does the 
actual transmitted signal sound like? “Soam. 
hw duz mi sig snd to u?”—“Your characters are 
perfectly formed, your spacing is out of (in¬ 
deed) this world BUT you’ve got a baekwave 
that sounds like the guy slamming the car door 
on a TV commercial.”—Wonder how much of 
that showed up in the speaker of his sidetone 
generator. A real Radio Frequency Monitor, 
tuned or untuned, will not only help you send 
better code, but will also tell you what a lid 
you are until you clean up your signal. This 
last may be the main reason for the lack of 
monitoring facilities at those stations where the 
need is greatest. 

Maximum utility can be realized by keying 
in one of the low power stages; preferably the 
oscillator or oscillator/first buffer. Automatic 
or fixed bias or a clamp tube become a “must” 
on the following stages, but the extra effort is 
well worthwhile considering the flexibility ob¬ 
tained. This brings up the question from many 
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The Mars Control Console contains in one unit a 
Kilowatt SWR Bridge measuring both 52 or 75 
ohms—Hybrid phone patch—Internal speaker with 
provision to switch to external speaker if desired, 
plus sevaral switches for control of xrnttr, re¬ 
ceiver, etc. as desired. All this at an amazing low 
price. 

PAUSAN COMPANY 


The popular MARS Mobile re-appears in a new 
dress and improved design. Bandswitching 75-40 
with 18 watts input and plenty of good audio. 
Measures only x 5 x 7. Switches to either 6 
or 12 volt operation. Requires 300 volts at 150 
mills. Completely wired ready to operate less 
crystal mike and power supply. 

SAN RAFAEL CALIF. 


hams who wonder why they get a “ee-youp” thirty years of hamming, plus fifteen years pre¬ 
report when keying the oscillator. Many of viouslv spent in various experiments. This in- 
them run a full gallon and they complain that eluded (while still in grammer school) the 
their lights blink in time with the keying. Here building and operating of a Model “T” Spark 

is visible evidence that there is so much volt- rig which used to put old KDKA, WGY etc., 

age drop on the ac side of the power supplies off the air locally until an alert constabulary 

that not enough dc is supplied to the VR tubes feretted us out ! ! ! 

to give them anything to regulate. As a conse- FACT 1. A poor note can not only be tolerat- 


quence, the oscillator “ee-youps”! These boys 
need to know a lot about adequate wiring. 

Differentius Keyitis is the prodigious name 

of an affliction borne bv one who can be 

#■ 

heard most any time adjusting (he claims) his 
keying characteristics. He also, must be without 
a monitor because he is always in doubt as to 
the quality of his signal. One of these has a 
voltage regulation problem plus a bouncing re¬ 
lay contact. It has often been hinted that he 
sounds like a musical saw with the “beat” like 
loose marbles in a paper bag. The musical ear 
must be lacking because the signal quality 
never improves. The real contemptible cad 
though, is the habitual vfo swisher who 
can never be identified except during a con¬ 
test. 

The fully automatics come in for their share 
of criticism as they adjust their monsters by 
making endless strings of dots and dashes on 
the Ham bands while performing these adjust¬ 
ments. The trick is to achieve perfection in the 
generation of pulses which eventually become 
dots and dashes. This search for the ultimate 
does set an example of some sort, but, it should 
be remembered that we are using this medium 
not for extreme accuracy for a shot around 
the moon, but for normal conversation and 
traffic handling. 

This points up several facts absorbed during 


ed but actually enjoyed if from an 
old friend who has not been heard in 
a long time. He will be glad to know 
what his signal sounds like so he 
can apply corrective measures. 

2. Good GW is extremely enjoyable if 
there is a very slight variation in 
character lengths, spacing, etc., indi¬ 
cating that a human is manipulating 
the key. This becomes even more in¬ 
teresting if the operator actually has 
something to say besides comment¬ 
ing on: the wx, band condx and rig 
hr is a blankit nig 15Z? ? ? 1H7 . . . 
157 watts to a — 

3. Perfect code from a machine is an 
enduring joy to copy if the receiving 
end also consists of a machine. 

4. Abbreviating the characters on your 
new automatic so as to sound fully 
automated will not get you too many 
ragehews. Try sounding like people 
again. You will be pleasantly sur¬ 
prised at the results. 

5. While the technical prowess of a 
"phone operator does not depend on 
the “DBs over S9” his receiver indi¬ 
cates; when using a key, all the way 
from the “hand pump” to the most 
exotic automatic, your CW is YOU! 
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Capt. John Sury W5JSN 
139 Nebraska Rd. 

Dyess AFB, Texas 


Monitor Scope 


Have you been thinking about building a 
monitor scope? This may be the project just 
for you. Not a whole lot of effort or pocket 
funds are needed. It sure is nice to monitor 
your own signal when transmitting as well as 
helping your fellow hams with their signal. The 
monitor will not take up much space in your 
shack because it only measures 5” high by 
5" wide by 9/2" deep. It could keep you from 
getting a notice from an “OO.” 

On transmissions the scope can monitor sig¬ 
nals from 80 thru 2 meters. A choke of ap¬ 
proximately 1 mh is employed in the input to 
the ert when transmitting on SSB on the 40, 20 
and 15 meter bands and a plug in tuned circuit 
on 80, 40, 10, 6 and 2 meters. Hams who only 
work 15 and 20 do not need the timed circuit. 
Using a Heath Seneca 6 and 2 a desirable wave 
shape was observed when modulating normal¬ 
ly, but when hitting it hard the peaks were 
cut off as a result of over modulation. A beau¬ 
tiful trapezoid was observed on SSB. In receive 
a series of trapezoids were observer on SSB 
and a series of envelopes on am. When using a 
plate modulated transmitter the modulation 
may be fed to the horizontal and the rf to the 
vertical. This has not been attempted by the 


author because he does not own a plate modu¬ 
lated transmitter. 

The horizontal sweep generator is a saw¬ 
tooth wave shape which is variable between 15 
and 50 cps. A 30 cps sweep produces a clean 
trapezoid, envelope or carrier. 

Let's get with the building by starting with 
the chassis. You can purchase a ready made 
5 x 9 ,*2 x 2" aluminum chassis at your neighbor¬ 
hood electronics store. Drill and cut out all 
holes as indicated in the chassis layout. It sure 
can save you a lot of trouble because the 
author had quite a time trying to locate every¬ 
thing on this small chassis. Obtain some panel 
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materia], 1/16 to Vs inch thick aluminum, and 

cut out all holes as indicated. Lav aside the 

* 

front and rear panels and install transformer, 
sockets and terminal strips. A bag of 25 as¬ 
sorted terminal strips may be purchased at an 
electronic supply house for less than a half of 
a dollar. In one of these bags you can find the 
ones just to fit your needs. 

Power Supply 

This is a low voltage supply as scopes go. A 
Knight transformer furnishers 125v each side 
of center tap at 25 ma and 6.3 volts at 1 amp. 
Even though the current for all tubes total 1.2 
amp for filament, the scope has been left on for 
hours without ill effects or overheating. A 
voltage doubler is taken off one end of the sec¬ 
ondary to give approximately 480v to the ert 
circuit while the low voltage is obtained from 



the center tap. The ert has more than enough 
brightness and response. Bargain basement sil¬ 
icon power diodes are used for the power sup¬ 
ply. 

The CRT circuit is just the old standard cir¬ 
cuit used on many scopes. A 2API tube or 
equivalent is used. The 2API’s were readily 
available at one time on the surplus market. 
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Maybe you were fortunate to get hold of one. 

Horizontal Sweep Generator 

A 6AUG pentode is employed in this circuit. 
The frequency is variable between 15 and 50 
cps, It has an output of 16 volts which is ample 
enough to fill the 2API. To change frequency 
range increase or decrease C5. There is no crit¬ 
ical wiring, just follow the schematic. 

Vertical Amplifier 

This circuit also uses a 6AUG tube. The low 
current of the tube allows the builder to stay 
within limits of the power supply. The receiv¬ 
er signal is taken from the plate of the last if 
stage and coupled with a 25 to 100 uuf capac¬ 


itor. The value does not seem to be critical. 
This should be a very simple modification to 
the receiver. The author used a Drake 2A re¬ 
ceiver and there was more than enough verti¬ 
cal deflection from the last if tube. 

Not much more can be said about the moni¬ 
tor scope. It is straight forward with surprising 
results. The author would like to thank W5SZN, 
Pete, of Dyess AFB and W5WNK, Smitty, of 
Sweetwater, Texas, for the donation of a 2AP1 
tube and shield. It is possible that the project 
would not have been attempted if it were not 
for these two gentlemen. Good luck in your 
construction of the monitor scope. See you on 
the bands. 

. . . W5JSN 
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The completed Q5-er conversion. 


A late entry to the famous Command Set 
line-up is the Aircraft Radio Corporation Type 
12 equipment. This is a commercial, light air¬ 
craft radio set consisting of a number of indi¬ 
vidual components that can be arranged to 
meet navigational, VHF and UHF require¬ 
ments. 

Certain of these postwar production, naviga¬ 
tion and VHW radio components were adopted 
by the military services for light aircraft use. 
It should be noted that, while the equipment 
is commonly known as the ARC-12, this is a 
commercial designation and not the military 
nomenclature. Although not treated in this 
article, one grouping of this equipment pro¬ 
vides two-way UHF communications. This 
equipment has been designated as the AN/ 
ARC-60. 

Since some of the items are entering the 
surplus market, they are worthy of amateur 
attention. The R-510/ARC and the R-511/ARC 
are likely to be available to the amateur in 
fair quantity. The VHF equipment is now 
available in small quantities but the light air¬ 
craft market will probably absorb most of the 
supply. 

The ARC-12 equipment is beautifully con¬ 
structed, using loctal tubes and circuitry which 
is improved over the BC-435—R-23/ARC pro¬ 


The 

Q-5er 

Reborn 


Roy Pofenberg W4WKM 
31 6 Stratford Avenue 
Fairfax, Virginia 


Photo $ by Morgan S. Gassman, Jr . 


totypes. Changes required to adapt this unit to 
amateur use will be mentioned later. Physical 
construction is very similar to the earlier Com¬ 
mand Set receivers. The rear chassis connector 
has been eliminated and all connectors appear 
on the front panel. No dial scale or dial drive 
is included on this series of receivers, although 
the conventional worm drive is provided for 
the tuning capacitor. Two antenna inputs are 
supplied. A low impedance loop input is ter¬ 
minated on a BNC coaxial fitting and the long 
wire antenna input is connected to a front pan¬ 
el binding post. An internal relay switches be¬ 
tween the two inputs. The photographs show 
construction details of the unmodified R-511/ 
ARC receiver. 

Aside from the limitations imposed by the 
lack of a bfo circuit, any of the standard Q5- 
er modifications are applicable to the receiver 
and good results may be expected. Conversion 
of these receivers follows the same pattern as 
for the more familiar Command Set receivers. 
A power supply must be constructed for oper¬ 
ation from the 115 volt line and the dynamotor 
mounting plate provides a suitable chassis. In¬ 
cidentally, the dynamotor mounting dimensions 
and connections are identical to those of the 
AN/ARC-5 dynamotor. The power connectors 
are removed from the front panel, audio and rf 
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gain controls are installed and a tuning knob 
and dial scale are provided. 

The ac power supply is constructed on the 
former dynamotor mounting plate and is in¬ 
stalled in the same manner as the dynamotor. 
Construction of the power supply is greatly 
simplified and circuit changes minimized by 
use of a power transformer specifically design¬ 
ed for such applications. This transformer is 
available from Fair Radio Sales Company, 
2133 Elida Road, Lima, Ohio. The transform¬ 
er carries the part number 619 and sells for 
$3.95. 

Remove the dynamotor from the plate, leav¬ 
ing the connector in place. The mounting cen¬ 
ters of the transformer specified enabled it to 
be mounted using existing holes. Carefully drill 
out the rivets securing the retaining clips at 
one end of the plate and insert M", 4-40 ma¬ 
chine screws from the under side of the plate. 
Make a pile up of washers to the same shape 
and size as the defunct shoulder rivets and 
place over the screws. Solder 6" insulated leads 

to each contact of the ex-dvnamotor connector 

¥ 

and dress toward the other end of the plate. 
Place the transformer over the screws and se¬ 
cure one side, using a flat washer, lock washer 
and nut on each screw. Enlarge the two holes 
falling under the other two transformer mount¬ 
ing slots to accept *#8 screws and dress the 
transformer leads toward the empty end of the 
plate. Insert %" 8-32 machine screws in these 
holes, install M" spacers between the plate and 
the transformer, and secure, using lock washers 
and nuts. 

The balance of the power supply compo¬ 


nents are mounted on a 1%" x 2 %" aluminum 
plate. This sub-chassis is mounted on %” metal 
posts, using 3 existing holes enlarged to pass 
6-32 machine screws. For the want of a better 
small connector, a miniature crystal socket is 
mounted on this plate to permit connection of 
the ac line switch leads. The 6x4 heater is 
operated from the 5 volt winding of the trans¬ 
former and no ill effects have been noted as 
a result of the reduced voltage. The 100 ohm 
surge resistor, which is listed as a 2 watt unit 
is shown as a 10 watt wire wound resistor in 
the photograph. After components are mounted 
and clearances checked, the assembly may be 
wired as a standard full wave supply. The 
photographs show the details and no difficulty 
should be experienced. This power supply is, 
of course, equally applicable to either the SCR- 
274-N or the AN/ARC-5 receivers. 



The R-511/ARC receiver before conversion. 
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The converted receiver is above, the un¬ 
modified unit below. 


The actual modification of the receiver is 
next on the agenda. Remove the screws hold¬ 
ing the bottom plate and the outer cover of 
the receiver. Remove the two front tubes and 
loosen the front if can to permit removal of the 
tuning capacitor shield. Set the covers and 
mounting hardware aside for future use. Re¬ 
move the screws and ground post which se¬ 
cure the mounting bracket to the bottom of the 
front panel. Discard the angle bracket and the 
ground post, reinstalling the screws. 

Clip the blue lead connected to the antenna 
binding post and fish it through the chassis. 
Remove and discard the binding post, filling 
the hole with a snap plug. Unsolder the blue 
lead, along with C-601 and R-601, from the 
ceramic insulator next to the antenna trimmer. 
Clip the other ends of these components from 
the lug on the trimmer capacitor and discard 
C-601 and R-601. Unsolder from the relay 
contact the gray lead which runs to the anten¬ 
na connector, J-601 and connect this lead to 
the vacant terminal of the ceramic insulator. 
Remove the second gray lead which runs be¬ 
tween a relay contact and pin 5 of L-601A, the 
antenna coil. Connect a 50 mmfd mica capaci¬ 
tor between pin 5 of L-601A and the insulator 
to which J-601 is terminated and solder this 
connection. 

Remove and discard the two blue leads 
which run between the antenna trimmer and a 
relay contact and between pin 6 of L-610A and 
a relay contact. Remove the ceramic capacitor 
C-602, connected between pins 1 and 6 of 
L-601A and strap these two pins with a length 
of bare wire. This completes the antenna input 
circuit changes. The tuning capacitor cover 
may now be replaced, the if can be tightened 
down and the tubes inserted. 

The next steps remove the front panel pow¬ 
er connectors and the now unused antenna re¬ 


lay. Minor wiring changes are made to con¬ 
nect the heater and plate circuits directly to 
the dynamotor connector. Remove the metal 
extrusion which mounts J-606 to the center of 
the front panel. Clip all leads connected to 
J-606 and work them through the chassis clear¬ 
ance hole. Remove J-606 from the extrusion, 
discard the connector and mount the extrusion 
to the front panel, using the original hard¬ 
ware. Pull the two red leads free to where 
they terminate on C-634 and pin 1 of T-601. 
Clip these leads, discarding them, and connect 
a jumper between the terminals of C-633A 
and C-633R. This step connects the receiver 
B+ circuits directly to the dynamotor recep¬ 
tacle. 

Clip, from pin B of J-602, the black lead 
which connects to the negative terminal of C- 
608 and solder this lead to the ground lug of 
the antenna trimmer. Clip, from the terminals 
of J-604, the black and brown leads formerly 
connected to J-606, the black lead which runs 
to pin C and the brown lead which runs to 
pin A of J-603. Remove and discard the white 
lead which runs between pin D of J-603 and 
one terminal of the filament choke, L-612. Re¬ 
move one of the white leads from the other 
terminal of the choke and solder it to the va¬ 
cated terminal. This removes the filament cir¬ 
cuit from the front panel connectors and con¬ 
nects the low inductance choke in the filament 
circuit of the receiver. Clip the two green leads 
Irom pin E of J-603 and dress them aside for 
future connection to the rf gain control. This 
frees all wiring from J-602, J-603 and the an¬ 
tenna relay except for the leads which inter¬ 
connect these components. Remove these parts 
and discard as a unit. All wiring in the receiv¬ 
er should be terminated except for the two 
green and one black leads which will connect 
to the rf gain control. 

Drill out the spacer studs which were used 
to mount the antenna relay and the two cen¬ 
ter captive nuts at the bottom of the front pan¬ 
el. Cut a TI" x 3" aluminum filler plate and 
mount it inside the bottom of the front panel. 



The ac power supply constructed on the 
original dynamotor plate is shown along 
with the dynamotor. 
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using machine screws through existing panel 
holes. Drill a %” hole in the center of the 
mounting hole for J-602 and a second %" hole 
the same distance in from the panel side and 
bottom in the J-603 mounting hole. Mount a 
50,000 ohm, 2 watt control in the left hand 
hole and a 2 megohm, audio taper control with 
switch in the right hand hole. Ground one side 
of the 50K pot and connect the center tap to 
the ungrounded terminal of C-608, a 3 mfd 
capacitor. Remove the resistor (R625, 2 meg) 
and capacitor (C-636, 350 mmfd) connected 
to pin 5 of the 12A6. Connect a .005 mfd capa¬ 
citor between the junction of a 150K resistor 
and 100 mmfd capacitor from which C-636 
was just removed and one side of the 2 meg 
pot. Ground the other side of the pot and con¬ 
nect the center terminal to pin 5 of the 12A6. 
Use a defunct crystal holder as the power sup¬ 
ply connector for the ac switch leads. 

The above work completes the basic modi¬ 
fication of the receiver. All that remains is the 
installation of a suitable dial, control knobs and 
decals. The tuning knob which fits the splined 
capacitor drive shaft is identical to that requir¬ 
ed for the older Command Sets and it has al¬ 
ways been in short supply. Fair Radio Sales 
Company of Lima, Ohio stocks these knobs and 
the price of $1.00, while high, is in line with 
the scarcity of the item. The type of dial or dial 
scale required will depend on the proposed ap¬ 
plication of the receiver. 

In the conventional Q5-er application, the 
highly selective Command Set receiver is 
coupled to the last if stage of the less selective 
normal station receiver. The Q5-er is tuned 
to the center of the station receiver if bandpass 
and tuning accomplished in the usual fashion. 
In this mode of operation, an uncalibrated knob 
is all that is required. Alternatively, the normal 
receiver may be set roughly to the desired 
frequency and tuning accomplished by sweep¬ 
ing the Q5-er across the if bandpass of the nor¬ 
mal receiver. In this instance, the Q5-er is re¬ 
quired to tune only a few kilocycles. Since one 
revolution of the Command Set capacitor drive 
shaft tunes the receiver approximately 13 kc in 
the vicinity of 450 kc, a scale may be fitted to 
the tuning knob and directly calibrated in kil¬ 
ocycles above and below the center frequency 
of the normal receiver if bandpass. 

The latter method is used in the converted 
receiver shown in the photographs. The spin¬ 
ner disk of a standard Command Set knob is 
removed by drilling out the peened over brass 
shaft and soldering on a 1" extension made 
from a hollow, brass standoff post. A 2 %” di¬ 
ameter dial plate is removed from a standard 
knob with scale assembly and given a coat of 
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black lacquer, reassembled, mounted on the 
new shaft and the unit installed, using the orig¬ 
inal locking nut, A 1?4" snap hole plug is 
given a coat of black lacquer and installed in 
the now vacant J-606 connector hole. An index 
line is marked on the hole plug, as shown in 
the photograph, and calibration is accomplish¬ 
ed as described later. Knobs are now installed 
on the audio and rf gain controls. The IJ 2 " 
skirts of the knobs shown cover the former con¬ 
nector holes nicely. This completes the conver¬ 
sion and the unit is now ready for test and cali¬ 
bration. 

Install the new power supply in the same 
manner as the original dynamotor and plug in 
the connector which terminates the ac switch 
leads. Connect ac power, plug in a pair of 
phones and advance the audio and rf gain con¬ 
trols. The tubes should light and, after a few 
seconds, background hiss should be heard in 
the phones. Connect an antenna and tune 
across the band. Aircraft range and ship sta¬ 
tions should be heard with good volume. Un¬ 
screw the caps from the if transformers and 
pull the fiber rods out as far as they will come 
without forcing. This reduces the coupling of 
the windings, reducing the bandwidth sub¬ 
stantially. Stations should still be heard, at a 
bit less volume but with greatly improved se¬ 
lectivity. If all checks out OK, install the top 
cover and the bottom plate and the job is 
finished. 

To connect the Q5-er to the receiver, ship 
the outer jacket and shield from one end of a 
length of RG-58/U cable and wrap a couple of 
turns of the insulated center conductor around 
the plate lead of the last if stage of the station 
receiver. Install a BNC plug on the other end 
of the coax and connect to the antenna recep¬ 
tacle of the Q5-er receiver. Couple a signal gen¬ 
erator or, better still, a frequency meter into 
the normal receiver and center the signal in 
the if bandpass by tuning for maximum signal. 
Tune in the if signal on the Q5-er and scribe 
the “0” calibration point on the tuning knob 
Offset the signal generator 5 kc above and 
5 kc below this frequency and, without tuning 
the normal receiver, tune the Q5-er for max¬ 
imum output and scribe both points on the tun¬ 
ing knob scale. Divide the dial scale between 
“0” and the 5 kc points into five equal sec¬ 
tions and mark the individual kilocycle calibra¬ 
tion points. Commercial decals may now be 
applied and a very practical dial results. 

Other refinements which may be added and 
which will enhance the utility of the converted 
receiver include a bfo circuit, avc disable 
switch and a self-contained speaker. The latter 


subject is treated in detail in the article, “Com¬ 
mand Set Speakers” which was published in 
the January, 1962 issue of 1 ^Magazine. Many 
articles have been published on the Command 
Set receivers and much of this material is di¬ 
rectly applicable to the ARC-12 equipment. 
The references given barely scratch the sur¬ 
face. A comprehensive bibliography of all sur¬ 
plus conversion articles published since the 
war is now available from 73 Magazine . 

While the ARC-12 equipment will never be 
as plentiful as the older Command Sets, their 
utility is as great. The up-dated circuitry, better 
wiring and improved components make them 
more desirable and worth the premium price 
they will command. 

. . . W4WKM 

Aircraft Radio Corporation Type 12 
Equipment Components 

R-507/ARC, R-19 (14 v) : VHF, AM receiver, 

1 1 8 to 148 me, continuous tuning; 14 vdc power 
requirement with self-contained dynamotor. Mod¬ 
ern 9 tube superheterodyne circuit with 2 rf and 
3 if stages, age, noise limiter and 360 mw audio 
output into 300 ohms. Sensitivity is better than 2 
microvolts for 10 mw output. Selectivity is 175 kc 
at 60 db down. Unit is very similar to Command 
Set receivers in appearance except no dial scale 
is provided and all connectors terminate on the 
front panel. Rf gain control is external to the set 
and no audio gain control is provided. 

R-508/ARC, R-19 (28 v) : Identical to R-507/- 
ARC except power requirement is 28 vdc. 

R-509/ARC, R-15 (28 v) : Identical to R-507/- 
ARC except power requirement is 28 vdc and 
frequency coverage is 108 to 135 me. 

R-510/ARC, R-11A (14 v) : Lf-mf, AM re¬ 
ceiver, 190 to 550 kc, continuous tuning; 14 vdc 
power requirement with self-contained dynamotor. 
Receiver uses octal and loctal tubes and features 1 
rf and 2 if stages, age, noise limiter with 800 
mw output into 300 ohm load. Sensitivity is better 
than 2 microvolts for 10 mw audio output. Se¬ 
lectivity is better than 35 db down at 3 kc off 
resonance and 60 db down at 5 kc off resonance. 
Unit is very similar to the BC-453 Q5-er except 
that no dial scale is provided and all connectors 
terminate on the front panel. No bfo or audio gain 
control is provided and rf gain control is external. 

R-511/ARC, R-11A (28 v) : identical to 

R-510/ARC except power requirement is 28 vdc. 

T-363/ARC, T-l3 (28 v) : VHF, AM trans¬ 
mitter; 5 crystal controlled frequencies in any 2 
me segment of the 1 32 to 148 me band. Range 
may be lowered to 125 to 1 32 me by the use of 
a special capacity plate. Power is supplied by the 
dynamotor of the companion receiver through a 
front panel connector. Transmitter uses 4 6AQ5 
or 5763 tubes for a power output of 2 watts into 
a 50 ohm load. Panel size and construction is 
similar to the receivers of this series. The case \s 
shortened by the width of the dynamotor which is 
not used in the intended application. 

T-364/ARC, T-13 (14 v) : Identical to, the 
T-363/ARC except relay and heater circuits are 
wired for 14 vdc operation. 
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T-336/ARC, T-U (28 v) : Identical to the 
T-363/ARC except frequency coverage is 116 to 
132 me and relay and heater circuits are wired 
for 14 vdc operation. 

T-366/ARC, T-ll (28 v) : Identical to the 
T-363/ARC except frequency coverage is 116 to 
132 me. 
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Save 

that 

Mil 

Donald Hall K1JWU 
2166th Comm. Sq., Box 3145 
APO 238, New York, N. Y. 

While the home station usually enjoys al¬ 
most unlimited current available for gear, mo- 
bileers operate comparatively high power with 
definitely limited power sources. Obviously, 
any savings that can be effected, no matter 
how small, will benefit in increased battery and 
generator life and can easily make the differ¬ 
ence between a start and no start. 

Various cars differ in their electrical set-up 
so no exact procedures or recommendations can 
be given; but your own system should be stud¬ 
ied carefully and advantage taken of every 
little current saver you can find. For instance, 
if the car is so wired that the front parking 
lights remain on with the headlights, a separate 
or different switch can be installed to cut them 
off when the headlights are on. A savings of 3 
or 4 amps can often be effected this way. In¬ 
strument and dash lights also need checking. If 
they can only be dimmer, or are turned off by 
increasing dimmer control resistance, another 
switch can be installed to isolate them when 
not needed. Another few mils saved. If the 
parking and tail lights are of overly high watt¬ 
age, they can be changed for lower wattage 
bulbs (consistent with State regulations and 
safety, of course) and the same applies to di¬ 
rection indicators and stop lights. 

One point to keep in mind, though, if you 


change the wattage of your flashing turn sig¬ 
nals; the flashing unit itself is designed to work 
with a given load and its rate may be affected 
by a drop in load. Don’t add a resistor to bring 
it back up—change the flasher unit itself for one 
designed for the wattage you intend using. And 
—do you really need all the dial lights on your 
rig at all times? Would one bulb do where two 
are now? A separate switch, perhaps? There 
could be a few extra mils there, you know. 

How about the general condition of the elec¬ 
trical system? Most of us take great pains to 
insure the battery, regulator and generator are 
all up to snuff and that there are no fuse-blow¬ 
ing shorts; but what about the rest of the wir¬ 
ing system? The entire car should be checked 
and every current-consuming device given close 
scrutiny. (Yes, even those wires you have to 
crawl under the car to find!) Deteriorated in¬ 
sulation on wires, high resistance grounds, bad 
connections and high resistance shorts can all 
consume many valuable amps without visible 
effect—and they all add to the total current 
drain and leave just that much less available 
where it’s needed. 

Arm yourself with a sensitive low-range 
VOM and check resistance to ground at each 
device; it should be zero. Any reading here 
will indicate valuable current being used to 
heat lamp sockets and connections. Check 
voltage drop by measuring first at the battery 
terminals and then at each device (with the 
device turned on, of course); more than a few 
tenths of a volt, while acceptable on the nor¬ 
mal car, is just too much to waste with a mo¬ 
bile rig. And you may be surprised to find as 
much as 2 or even 3 volts difference. If you 
do, it indicates that new and larger wires or 
switches are in order. 

Assume nothing and take nothing for grant¬ 
ed until you have personally checked it. That 
flashy, bechromed light unit can often hide 
poor workmanship, poor connections and high 
resistance shorts. And need anything be said 
about the effects of moisture and corrosion? 
Generous blobs of anti-corrosion grease (petro¬ 
leum jelly in a pinch) in the right places can 
make a world of difference. 

There is no short-cut method and you can¬ 
not assume that just because the car is new and 
expensive everything is in apple pie order. A 
few greasy hours spent with VOM, screwdriver, 
and pliers will pay dividends in peace of mind, 
more reliable starting, better overall efficiency 
and—bonus of all bonuses—a possible “S” unit 
jump on the other fellow’s receiver with those 
few saved mils applied to your plate! 

. . . K1JWU 
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Cliff Waters K60KX 
3921 Markridge Road 
La Crescenta, California 


Code Master 

Here's a gadget you can build for less than 
a dollar and a couple of spare hours that 
will teach you code quickly and efficiently. 



“I'd like to be a ham, but I can't pass the 
code test.” This cry from a multitude of poten¬ 
tial good ham and SWL operators prompted 
project code master. 

The code hump is around eight words a 
minute. Code Master will start you from 
scratch and take you over the hump in a few 
short weeks. 

Learning code by the dot-dash memory 
method is slow and tedious. Code Master lets 
you hear the exact keyed musical tone and 
shows you visually what the character is you 
are hearing; no di and dah to remember; hence 
a direct conversion from code to character. 

Drag your portable record player out of the 
closet and measure the depth (top of the turn 
table to bottom of case in playing position). 
This is a key dimension to start construction. 
Fill this dimension in on the sketch. 

Search the trash box for a couple of screw- 
on jar lids (instant coffffee or peanut butter 
lids work fine) approximately 3M" ri, x %" 
deep. Drill a %! f diameter hole in the center of 
each. Cut a piece of coarse sandpaper to diam¬ 
eter of one lid and cement it to the outside 
bottom (sand side out) of one lid. Place this 


lid over the center spindle of the turntable and 
secure with a tight fitting rubber grommet. 
This forms the drive pulley for your code mas- 
teh. 

Refer to the sketch and cut a base, spacer 
blocks (2) and a bearing support from %” ply¬ 
wood. Cut a piece of M" thick masonite for the 
front panel to size as shown. Bore a 1" diame¬ 
ter hole for the window in which the coded 
character will appear. 

Drill a %” diameter hole thru the 4" x 10" 
piece of plywood as shown. Note this hole is 
offset 1" from the hole in the front panel. Sand 
the edges of all parts smooth and nail together. 

Dig into the junk box for a M" shaft panel 
bearing or the threaded bushing from a dis¬ 
carded potentiometer. Cut two pieces of insu¬ 
lated hook-up wire (20 or 24 gage) about 2 
feet long. Strip the insulation back IK" on one 
and twist it securely under the head of the 
panel bearing for a good electrical connection. 
Insert the shank of the bushing thru the 
diameter hole and secure with a nut on the un¬ 
derside. The other end of the wire connects to 
one side of the audio oscillator key circuit. 

Cement a piece of aluminum foil (the bot¬ 
tom of a TV dinner tray is better) 5" long, 
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gaggE 

SBHSiHl 


nuvistor converted 


Only $34.50 and 
$54.95 with power 
supply and crystal! 


6*2 


Write today for 
free literature 
on our VHF line! 


parks electronics laboratory 


route two, box 35 


Beaverton, Oregon 


Famous G4ZU Minibeams Now Popularly Priced 

The World Famous Mini beam 10-15-20 meters through mass 

purchases now available at the low, low price .«..$49.95 

CB-10 Dual driven two element beam with 7.3 db gain on 10 

meters or CB Bands 

Weight 5 pounds — powerful — only ................ .$24.95 

Hottest Parks Converters that will not overload and need no 

preselector. 

Model 50-1 fully powered — no extras ............ -$54.50 

Model 144-1 fully powered 3 db noise .$54.95 

Write for details 

GAIN, Inc., Dept. 73-9, 1209 West 74th, Chicago 36. Ill. 




centered in the area below (back side) the 
window in the front panel. Use a paper clip to 
secure the end of the second wire to the foil 
plate. This wire goes to the opposite side of 
the audio oscillator key circuit. 

The second lid forms the keying switch for 
the code master. Punch two small holes %" 
apart at the lip edge of the lid. Insert a piece of 
light gage music wire thru the holes leaving 
2M" protruding to the left (see sketch). Solder 
the wire in place for a good mechanical and 
electrical connection. 

Next, to mount the keying switch. Install a 
M" x 1/4" long hex head bolt from the bottom 
side of the panel bearing; secure it with a nut 
on the top side. Do not tighten the nut as the 
bolt must turn freely in the bearing. 

Install the lid with the wire projecting to the 
left. Secure with a lock washer and nut. Check 
again to make sure the bolt turns freely in the 
bearing. This completes the mechanical con¬ 
struction of your code master. 

Place the record player in position on the 
mounting base and note the distance between 
the lid drive wheels. Daisy chain some light 
rubber bands together to form a drive belt. 

Turn on the record player to see if the con¬ 
tact wheel is operating freely. 

The code keying stencils are cut from light 
cardboard. The author found that two for 
a nickle manila file folders worked perfect¬ 
ly. They are stiff andslick enough to give good 
wear. Cut the folder into strips 2M" wide x 11M" 
long. Keep the cut edges square. Divide the 
length of the strip into four equal sections 


VHFERS! 

SIGNAL UP SWR DOWN 

Match any 50-75 ohm. 6 or 2 meter trans¬ 
mitter output to efficient balanced feedline 
In the 300-450 ohm range. 

End matching problems! Get maximum 
power transfer to feedline! 

REDUCE HARMONIC TVl! 


Bandswitching 6 and 2 meter operation 
w/bullt in VHF type SWR bridge, silver LM-6N2 Line 
plated Inductors. LM.-8N2 $59.75 net. Matcher 

Also available FLM-2 and FLM-6 matchers, less SWR bridge. 
For single band. 6 or 2 meter use. $19.95 net. 

Send for descriptive literature on these and other quality 
VHF products. 

COM AIRE ELECTRONICS 

BOX !26 ELLSWORTH, MICHIGAN 



R.W. Sept. Bargains 

Bend lx MN-2GC 150-1500KC Excellent for *‘Q5er” for DX 
broadcast receiver, Has 112.5ICC IF & is complete with 12 

tubes and schematic. Like New .. 

Used Good condition ..$14.95 

BC-455 Command Receiver 6-9.1MC. A good Novice 40 meter 

receiver, Excellent condition..*.$10.35 

TS-247A/APM-48 Wavemeter 210-275MC tuned cavity. 4* 
velvet vernier dial & 115v 60cy power supply. Used good $J.Jo 

RT-100A/APS-19 ,, X” Band Transceiver with tuneable 2J55 
magnetron in transmitter & tuneable (2) 2K25 Klystrons in 
receiver. Front panel tuning controls. 120MC IF strip with 
8-6AK5's. Complete with 27 tubes. 4 diodes and 3 fans 

27.5vdc. Excellent condition .... .$49.au 

SKW SURPLUS TUBES — AH are Guaranteed, Except * 


NEW SURPLUS TUBES - 
pulled from New Equipment. 
3BP1 .... 3.25* 1B35 

3CP1 . 3.25* 1B60 

5BP1. 5.95* 3B26 

7F8 . .75* 4C35 

5670 75* 719A 


. 1 . 00 * 

2 . 00 * 

1.25* 

5.00* 

.5.95. 


811 

813 

829B 

6146 


. 2.75 
12.00 
. 7.95 
. 2.75 


BC-221 Frequency Meter—BRAND NEW in original military 
packaging. Complete ....$124.50 

BC-221 Frequency Meter—Excellent Condition with Xtsl & 

original calibration book. Checked out ...$89.50 

Send check or money order with your order. Write Dept. 
739 for latest flyer—Loads of Bargains. 

R. W. ELECTRONICS, INC. 

2430 S. Michigan ftve. Chicago 60616, III. 

Phone: CAlumet 5-1281-2-3 
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with a light pencil line. Hold the strip behind 
the 1" diameter window in the front panel, al¬ 
lowing it to rest on the bearing base. Place the 
strip in a manner that the center of one marked 
off section is centered in the window. Use the 
window as a template and inscribe a penciled 
circle on each of the four sections of the card. 

Hand letter or cut large letters and numbers 
from magazines and paste on in each circle. 
Each card now has four characters which form 


# * 
ft 





7 *®* IP 






the visual part of code master. 

Place the card behind the window and mark 
where the wire on the contact wheel strikes the 


< 


i} 


CM 


d 


p" 






HEIGHT DETERMINED BY 
RECORD PLAYER DEPTH. 



WIRES TO 
AUDIO OSCILLATOR 
KEY CONNECTIONS 
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card. This is where the audio code stencil must 
be cut under each letter. 

Cut the cardboard away )%” wide for dots 
and spaces %” wide for dashes. Make the open¬ 
ings ¥ 2 ” long. Note that the contact wheel 
moves in a clockwise motion so the code sten¬ 
cil must be cut backwards, i. e. “A” is normally 
. .—; it should appear_ . on the stencil. 

Place a stencil in the code master, holding 
it in place with a spring clip clothes pin. Turn 
on the audio oscillator and record player. Sit 
back and listen to the firm fist Code Master 
sends you. Associate the character in the win¬ 
dow with a tone you hear. In a few days you’ll 
copy code with perfection. The record player 
speed changer allows you to copy as fast as 
you like. 33 1/3 RPM equals 6 words per min¬ 
ute; 45 RPM equals 10 words per minute and 
78 RPM equals 15 words per minute. 

Good luck! We ll be looking for your CW on 
the ham bands. 

. . . K 6 OKX 


Diode Interference 

Small power diodes are sometimes an un¬ 
suspected source of radio frequency interfer¬ 
ence. 

A small broadcast/FM set was plagued with 
bad RFI—birdies and spurious rough signals. It 
was being operated within a mile of a 5 kw 
broadcast station. It was operated from a 
bridge of silicon power rectifiers. A .01 disc cap 
paralleled with each of the four rectifiers clean¬ 
ed up the RFI. 

The local broadcast station was being heard 
in the ham shack on every one of its harmonics. 
The trouble was traced to a bridge of silicon 
rectifiers feeding the antenna rotator. Again a 
.01 bypass across each of the rectifiers did the 
job. 

A stubborn case of TVI was traced to non¬ 
linear rectification of the transmitter’s normally 
clean signal in a bridge of 24 volt silicon recti¬ 
fiers operating a T-R relay. The .01 bypass 
cured it. 

It is apparent that all power silicon rectifi¬ 
ers should be bypassed for rf if they are likely 
to be subjected to a strong rf field. It is easy 
for these rectifiers to be driven into the non¬ 
linear portion of their characteristics and act 
as frequency multipliers. Rf voltage picked up 
on the power lines can easily get to these rec¬ 
tifiers if they are not properly isolated and 
cause RFI that may be very confusing. 

. . . W6JAT 


FREE Catalog 


qf 



OF THE WORLD'S FINEST 
ELECTRONIC GOV'T 
SURPLUS BARGAINS 


' HUNDREDS OF TOP OUALITY 
ITEMS-— Receivers, Transmitters, 
Microphones, Inverters, Power Sup¬ 
plies, Meters, Phones. Antennas, In¬ 
dicators, Filters, Transformers. Am¬ 
plifiers, Headsets, Converters, Control 
Boxes, Dynamotors, Test Equipment, 
Motors, Blowers, Cable, Keyers, 
Chokes, Handsets, Switches, etc., etc. 
Send for Free Catalog—Dept. 73. 


FAIR RADIO SALES 

2133 ELIDA RD. • Box 1105 • LIMA, OHIO 


DOW RADIO 

£ (UecbiosucA 


1759 E. Colorado Blvd.-PASADENA-- 

222 West Main St. ----SANTA MARIA— 

5857 Hollister Ave. --—GOLETA- 

1505 S. Oxnard Blvd..OXNARD— 


-Mu 1-6683 
-WA 2-17651 
-WO 7-3401 
-HU 6-6353 






Free data sheets: 3.5-30 me Preselector, 
built-in power supply, RF gain control, 
$18.98. NJ-7 solid state noise limiter, 
$4,49. Various technical manuals, vari¬ 
ous prices. Air-Dux coils. Hy-Gain an¬ 
tennas (18V, 10-80 meter vertical, 

$16.95). All postpaid. H0LSTR0M ASSO¬ 
CIATES, P.0. Box 8640-G, Sacramento, 
Calif., 95822. 


6 METERS 

TUNABLE LOW’PASS MAVERICK 

The only low-pass filter designed expressly for 6 meters. 
With 9 individually shielded sections and 5 stages tun¬ 
able forming a composit filter of unequaled performance. 
1 DB loss. Handles 400 watts PI. 35 DB rejection. Size 
5" by T by 3 M . AMATEUR NET $16.95 

MAVERICK II WITH POWER MONITOR 
Same as above but with 6 meter power indicator cali¬ 
brated in watts output. Indicator Size 4" by 4 M by 
Slant Face. Reads 0-50. 0-400 watts. 

AMATEUR NET $34.95 

2 METERS 

BAND-PASS MODEL, HP-144 

A narrow band-pass filter with 6 me pass band and 146 
me center frequency, 1 DB insertion loss. 35 DB atten¬ 
uation of harmonics. Handles up to 185 watts PI. 

Size 4" by 2W‘ by 2& M . AMATEUR NET $11.85 

MODEL F81G 

Five separate filters housed in one package and selectedi 
by a front panel switch. Each filter is tuned for maximum 
attenuation of the second harmonic for that particular 
band. Attenuation — 35 DB. Handles up to 1 kw. Size 
5 U by 6" by 4”. AMATEUR NET $24.75 

Write for complete brochures. See your local dealer. 
Manufacturers of the finest UHF TV Converter 
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Linear 

m !••• 

Amplifiers 
80-2 Meters 

Mono-band Units 
10 watts drive required 



Model 500 500 watts SSB and CW, 250 watts AM, 1 4X150 final, built-in 

silicon power supply and blower. Price only $149.95 

Model 1000 1000 watts SSB and CW, 500 watts AM, 2 4X150 finals, built-in 

silicon power supply and blower. Price only $199.95 

All units housed as above picture. Size 7" high x 15" wide x 9" deep. Please 
specify band when ordering. 

P. O. Box 266 Eatontown, New Jersey Area 201 222-1605 



12 Volt Conversion of the 

Communicator II 


It was the same old story; after having spent 
considerable time building and buying equip¬ 
ment for the car, I had to trade the car in. 
Then came more time in converting the six 
volt equipment over to twelve volts. 

I have always enjoyed two meter mobile 
with my Gonset Communicator II, but since it 
was built for 117 vac and 6 vdc, mobile opera¬ 
tion was limited to the length of a long ac line 
cord. 

The Communicator II is built with three 
chassis, a receiver, transmitter and power sup¬ 
ply. The power supply chassis is supplied in 
either six or 12 volt dc versions. (Both with 
117 vac also). The receiver and transmitter 
chassis are wired in a series parallel filament 
hookup, allowing either six or twelve volt 


Charles Green W31KH 
17 Little Lane 
Levittown, Pa. 

operation by changing terminal strip jumpers. 

The main problem in converting the Com¬ 
municator II to twelve volts was the power 
supply chassis. A new power transformer, vi¬ 
brator and rectifier tubes would be needed. 

This conversion was not as simple as could 
be desired, but having no other choice, I de¬ 
cided to go ahead with it anyway. 

A commercial equivalent of the original pow¬ 
er transformer is the Merit P-2858. This trans¬ 
former fitted the physical measurements and its 
electrical ratings are close enough to be uti¬ 
lized. Also, it would fit into the original trans¬ 
former's mounting holes. 

The original transformer was then removed 
and the Merit P-2858 was then installed. The 
original vibrator was replaced by a 12 volt 
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TNS NOISE SILENCER 


Keg. $14.98 now only $6.00 ppd. while supply lasts. 
New, guaranteed, and complete with 6AL6, 12AX7, 
squelch control, and mounting brackets. Don't miss 
out. Order today. 

VANGUARD ELECTRONIC LABS Dept. H-9 
190-48—99th Ave. Hollis 23, N. Y. 


4 3 


FILAMENT 


Preformed sections make 
chassis and boards easy to as- 
semble and wire! Makes elec- 
tronics fun. Write for FREE lit- 
1 erature on new circuit technique, 

BALD EAGLE ELECTRONICS DEPT. 2 LA CROSSE, WIS. 


AVC 


AUDIO 

•-B+ 


CABLE 


255A Polar Relays 
Silicon Rect. 18 amp at 50V. 

Pos. or Neg. case 
110VAC DPDT relay 10 amp 
ARC 5 Receiver new 6-9.1 me. 
w/auto tune and dynamotor 
0-5 RF Ammeters exc cond 
0-50 Microamp exc cond 
0-200 Microamp exc cond 
0-500 Microamp Dejur 1" new 
Transformer 110V to 20V at 1 Amp 

25% deposit on C.O.D/s Please allow 

4% sales tax in Michigan 

AjIllfA RADIO & 

OAm OELECTRONICS 

14401 Meyers Road 
Detroit 27, Michigan 


$2.95 ea. 

$.48 ea. 
$2.95 

$16.95 

$2.95 

$4.95 

$4.95 

$3.95 

$1.50 

r postage 


TO TRANSMITTER CHASSIS 


FIGURE I 

type and the 6 x 4’s were replaced by 12 x 4’s. 
This did not involve any rewiring. 

It was found that the B-h output voltage 
was higher than that required by the Com¬ 
municator II, so a filter choke from the junk 
box, and a resistor in parallel with it (LI, Rl) 
was added to bring the output B+ voltage to 
the required 300 volts. Any other type of filter 
choke, with the right resistor in parallel can be 
used as well. 

LI is mounted on top of the chassis in front 
of the rectifier tubes and Rl is mounted under 
the power supply chassis by a long machine 
screw. 

The filament jumper connections on the re¬ 
ceiver chassis are changed as in Fig. 1. The 82 
ohm resistor is added, as directed by the in¬ 
struction manual, to balance the filament string 
for 12 volt operation. The heavy lines indicate 
additions and the x-x-x lines indicate removals 
of wiring. 
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GIFT PAK Includes 
WORTH • Transi 


nfOnTH • Transactor 
A Transformers 

• Diodes 

w m • Condensers 

• Coils 

Send 25c for handling 


DOUBLE 

BONUS 

n FREE POLY PAK 
OF YOUR CHOICE 


_ BOTH FREE WITH EVERY $10 ORDER 

GUARANTEED TESTED SEMI-CONDUCTORS 

□ 2 I00W POWER TRANS* $1 I □ 25 ‘EPOXY’ DIODES, $j 
ISTORS, 2N1015 stud . 1 * silicon. 750 ma (*} ... _ 


□ &-AMP 800V DC SI LI - $1 I P 4 2NI3I CITIZEN BAND 
CON PWR RECT, stud 1 *‘ Hnv ** transistors .. 


tiny” transistors 


O 10 CK722 TRANSISTRS M | □ sm^somc PmLCO $1 


by Raytheon, pnp i i ’ D*nui cr 

O 10 TOP HAT RECT, 750 $1 D 5 2NI55 CASE POWER 

„.n mnnxr laei: * i TRANSISTORS. T03 (* I 


mil to 600V less leads 

□ 10 ZENER DIODES, $1 
T024 and axialsC*) 


TRANSISTORS. T03 (*) ' 

O 10 GERMANIUM DI- $1 
ODES 1X34. 1N43 equals 


0 4 15-W TRANSISTORS, $1 □ 25 AMP TRANSISTOR 

threaded eases, npn 1 I ™»wer switching, etc. 


power switching, etc. 


uireaueu cases, ^ .1; t ueie m 

□ 2 20amp PWR RECTI- $1 □ 30 CBS 20 W TRANSIS- $1 

PIERS, silicon, stud * TRS stud. NK». 2N1321 

O 10 2N 434 VERTICAL $1 □ 3 CBS 20W $1 

DIODES, silicon . * TRS PNP. 2N1.121 

□ 4 HEARING AID TRAN- J1 □ IS PNP TRANSISTORS. J1 

$ ISTORS. by Kaytheon. 1 asst eases, styles { ) 

WORLD FAMOUS POLY PAK PARTS KITS—BRAND NEW 

O 2 35-WATT POWER $1 O 50 l-WATT RESISTORS $*| 

transtrs, pnp, stud .. * Allen Bradley, 5% too 

□ 10 SWITCHING TRAN- $1 Q 10 VOLUME CONTROLS $1 

CICTDC ‘1KMM 4V44A • Inn Mr IVIWS * 


SISTRS, 2N438. 2X440 1 

equals ..... 

□ TEXAS 20 WATT POW- $1 

ER. 2X1039. TOS * 

0 5 GE 2NI07 TYPE $1 

t r, a ato iota DC _ " 


duals, too & sw types 

□ SO CARBON RESIS¬ 
TORS, Vz, 1,2 W. 5% too 

□ 50 MICA CONDENSERS, 

to .01; silvers too 


w — — — _ _ • l |,u iw - - 

TRANSI8T0RS. pnp RE Q 50 TERMINAL STRIPS, j. 
° to* G n E S . S ?Sr 7 S ° „n„ Y 1 l-to-9 lug & screw types *1 


TRANSISTORS, npn . 
□ 4 GE 2N43 TYPE PO¬ 
WER OUTPUTS, pnp .. 

(») untested guaranteed 
semiconductors 

o 100 PARTS SURPRISE 

I xfmrs, etc. worth $50 ,. 


□ 50 COILS & CHOKES, 

rf, parasitic. If, etc. 

□ 40 ‘TINIEST’ RESIS¬ 
TORS, 1/1 0W, 5% too 

□ 25 AEROVOX CERA- 
FILS, condensers to .05 


INCLUDE POSTAGE. Avg. Wt. per pak 1 tb.—Bated, 30 days 

_> Wanted! Canadian-n-Foreign Cu stomers Tool _ <— 

BUI V KB A If C P- B0X 942A 

» w" ■ So. Lyimfield, Mass. 







Fig. 2 indicates the jumper connections to 
the transmitter chassis. This schematic shows 
how the filament string is changed from 6 to 12 
volt operation. 

This conversion has been used by both my¬ 
self and on K3BBEs Communicator II with 
good results in both mobile and ac line opera¬ 
tion. The only thing that has caused some con¬ 



cern is that the filament circuit requires ap¬ 
proximately 2.5 amps while the transformer is 
rated at 2 amps. But this has not affected oper¬ 
ation in any way and the transformer does not 
seem to be running hot. 

Now fm all set for mobile operation indefi¬ 
nitely, unless the new cars switch over to 24 
volt wiring. 

. . . W31KH 

Parts List 

Tl—Power transformer, 12 vdc, 117 vac primaries. 330 
vdc 100 ma hv secondary. 12 vac 2 amp secondary. 
Merit P-2858 

VIB.—12 vdc vibrator. RADI ART S-4, Base diag. A. or 
equiv, 

LI—12 henry, 30 ma, 450 ohm, filter choke. UTC-R-15 or 
equiv. 

R1—650 ohms, 10 watt, wire wound 
12X4 rectifier tube— (2 ea.) 

82 ohm, 1 watt, carbon resistor 

Note —Any combination value of LI and R1 that will 
reduce the output B~f~ voltage to 300 volts can be 
used (see text). 
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Now that Tapetone (Telco) has switched to 
commercial gear there has been a void in the 
high quality ham VHF gear department. Thus 
we were particularly interested when a new 
company turned up with converters and pre¬ 
amplifiers for the six and two meter bands and 
made haste to obtain a sample and check it out. 

The unit selected was a two meter nuvistor 
converter. The unit is so low priced ($34.25) 
that we didn’t expect a lot. When the converter 
arrived we looked it over carefully and were 
quite surprised at the amount of effort and 
design that had obviously been put into it. The 
layout was first rate and by any VHF standards 
and the construction beautiful. The low price 
no doubt dictated the economical painted grey 
finish and the rubber stamped panel markings, 
but we’re after performance, not beauty. 

And performance vve got. I had been using 
my old 417A Tapetone converter as a standard 
and was shaken to find that all was not well. 
Theoretically the nuvistor job should be able to 
come close to the Tapetone, but shouldn’t be 
able to actually beat it. It did, and by a wide 
margin. Hmmm. Back to the lab to see what 
happened to the Tapetone. 


The Amplidyne converter comes tuned for 
optimum performance on the lower half of the 
band, where the activity is. Should you desire 
to use it in the upper reaches you can easily 
retune it. 

Amplidyne has a small matching power sup¬ 
ply available ($9.75), complete with power 
plug. Since I like to change converters around 
now and then, I sort of wish that they’d used 
the same power plug as all the others. Ampli¬ 
dyne is to be congratulated on turning out a 
nice little converter at an exceptionally reason¬ 
able price. 

Alco Power Supply 

Every now and then a need arises for a low 
voltage power supply to run a transistor radio 
or converter. We needed such a gadget and 
decided on trying the $19.95 unit sold by Also. 
This transistorized variable voltage supply pro¬ 
vides from 0-20 volts (read on built-in meter) 
at either 20 ma or 200 ma (also read on 
meter). This supply also can be useful in test 
work where you need a small positive or nega¬ 
tive voltage (bias, avc, etc.) and in charging 
small batteries. Darned handy. 
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MOTOROLA FMTRU-80D ISO MC 
MOTOROLA FMT R-80D 30-50 MC 


This unit has a 30 watt transmitter using 2-2E26 
tubes. Dynamotor power supply. Receivers are 
double conversion surfer het. Receiver uses vibrator 
power supply. Shipping Wt. 46 lbs. 

Catalog it 15. I50MC-6V DC .Price $44.50 

Catalog #16, I50MC-I2V DC ...... Price $52.50 

Catalog #17. 30-50MC-6V DC Price $44.50 

Catalog #18. 30-50MC-I2V DC ... Price $52.50 
15' Case for above. Catalog #19 Price $ 2.50 



MOTOROLA FMTRU-140-0 
MOTOROLA FMTR-I40-O 

This unit has a 60 watt transmitter using 8298 
in final. Vibrator P.S. for receiver anh Dynamotor 
for Transmitter. Shipping Wtg. 50 lbs. 

Catalog it20,l50 MC 6V . Price $54.50 

Catalog #21,30-50 MC 6V . Price $54.50 

15' Case for above. Catalog #19 . .. Price $ 2.50 
80D and 140D units have chassis cutouts for add¬ 
ing 2nd frequency oscillator deck to transmitter. 




Equipment 


All equipment is offered to li¬ 
censed radio amateurs only. Quan¬ 
tities are limited to two items 
to a customer. Eaeh unit unless 
otherwise noted is a template 
receiver, transmitter and power 
supply, a tube or two may be 
missing. Cases, cables, micro¬ 
phones, control beads and crystals 
are not available. Equipment is 
offered °as-is. M Any purchase 
may be returned to us, freight 
prepaid, for a full refund if you 
are not satisfied. All items sub¬ 
ject to prior sale—Terms; Pay¬ 
ment with order—Shipping: FOB 
Boston—Specify carrier. Prices 
and specifications subject to 
change without notice. 



m^m 


P M 

Sales Co. 

1100 TREMONT ST. 
ROXBURY 20, MASS. 
Phone: 617-427-3511 


MOTOROLA T44A 6V 

Transmitter has 2C39 final in cavity. Will tune 
to 432MC readily. Output is 15-18 watts. 2C39 
tubes included, a few small tubes and crystals 

may be missing. 

Catalog #10 ... .Price $40.00 

IS' Case for above. Catalog #19 . . .Price $ 2.50 

BOOKS 

Wide-Band FM for the Amateur by Aagaand and 

Dubois. Covers specific conversion of Motorola 
gear to 2 meters. 47 pages Price $1.75 postpaid 

Motorola FM Equipment Schematic Digest. Con¬ 
tains a comprehensive collection of Motorola trans¬ 
mitters, receivers, power supply, and inter-connect- 
Ing diagrams for Motorola FM equipment manu¬ 
factured between 1949 and 1954. Covered is 30-50 
MC, 150-170 MC and 450 MC equipment. Crystal 
formulas, crystal correlation data and basic align¬ 
ment instructions are given. A Test set diagram is 
given for metering all Motorola gear. Typical read¬ 
ings for many transmitters are tabulated. A brief 
description is given for each generic type of Mo¬ 
torola chassis. Specific crystal data and complete 
alignment and 432 MC conversion instructions are 
given for Motorola T44A Series 450 MC equip¬ 
ment 55* Pnefts Price $3 50 P.P. 


Belgium Rally 

Sept. 22 


Special licenses can be had for operation in 
Belgium from Sep. 14th to 30th for participa¬ 
tion in the Red Cross Centenary Radio Rally 
on 2M and SOM phone. Write Rene Vanmuy- 
sen ON4VY, 81 Rue J. Bans, Wezembeek- 
Oppen, Bt., Belgium, giving names, addresses, 
calls of all ops, car license, dates in Belgium, 
photo copy of your ham license, power and 
freqs of your mobile rig covers. If you are 
going to be around on Sep. 15th you may 
want to try a fox hunt in Brussels. For details 
on this direction finding contest write V. Claeys 
ON4UM, 68 Rue Haute, Beersel, Brabant, Bel¬ 
gium. If you would like a Dutch license for 
the same period send the same info to N.A.S. 
Fitch G3FPK, 79 Murchison Rd., Leyton, 
London E 10, England. 


YOU NEED THIS! 

Hardware special—No junk—5 pounds of machine screws and 
nuts, all made recently to mil. specs. All brass, mostly nickel 
plated. Slotted head screws. 4-40, 6-32, 8-32, 10-32. About 
20 varieties, separately bagged. About 1500 pieees. 5 pounds, 
$2.75 10 pounds. $5.00. 


PRECISION 60 cycle FREQUENCY STANDARD Transistor¬ 
ized, crystal-controlled. Operates on 12 volts DC. Output^ is 16 
volt peak-to-peak complementary square-wave into 15K ohm 
load. In aluminum can 1%' diam. x 5' long, plugs into octal 
socket. Original cost $165. Like new. Only 12 available. 
$15.00 each. 

JEFF-TRONICS 

Send for our 20 page catalog 

4791 Memphis Ave. Cleveland, Ohio 44109 


HI6H-MFD CAPACITORS 

2500 MFD 100 WVDC $2.25 

3500 MFD 100 WVDC . 2.75 

1300 MFD 150 WVDC 2.10 

2200 MFD 150 WVDC . .. 2.45 

150 MFD 400 WVDC 2.50 

200 MFD 400 WVDC . 3.10 

175 MFD 450 WVDC . 3.10 

CONICAL STANDOFF INSULATORS 


height 

base dia. 

price 



y* 


10 FOR 

95c 

delivered 

2 " 

1 Mb" 

6 FOR 

1.65 

delivered 

3 " 

1 W 

4 FOR 

2.65 

delivered 

above with hardware 




CYLINDRICAL STANDOFF 




2# 

1" 

4 FOR 

1.25 

delivered 


HI WAY COMPANY 

SATISFACTION GUARANTEED 

1147 Venice Blvd., Los Angeles 15, Calif. 


delivered 

delivered 

delivered 

delivered 

delivered 

delivered 

delivered 
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Short Items, 
but Interesting 



Second Op 

Some of the newer DX’ers may not be 
familiar with W9IOFs "Second OP” slide 


chart. They should be. For one dollar “Electro- 
Voice, Buchanan, Michigan, will mail you this 
gadget which will save you a lot of time in 
looking things up in the Callbook. 

The slide-chart has all of the countries 
listed by call letters prefix and gives you the 
location, zone, country, great circle bearing, 
time differential and postage rates as you 
dial. The chart also has the QSL Bureaus 
listed, which can be handy. 

Electro-Voice has just brought the chart up- 
to-date on both countries and postage, so send 
for one f these Second Ops and keep it on the 
operating desk to help you in DX’ing and 
QSLmg. 

Club Subscriptions 

At the next club meeting we would ap¬ 
preciate it if you would call our group sub¬ 
scription rate to the attention of the members. 
In groups of five or more simultaneous sub¬ 
scriptions (or renewals) the rate is $3.00 per 
year until our coming subscription rate in¬ 
crease (shortly). Please be sure to send five or 
more at once, include calls and QTH’s and 
issue we should start the sub with. 


HOW WILL IT ALL COME OUT? 

Will Wayne get his head handed to him? Will Clif Evans 
get sued? Will the ARRL change their tune? Will our next 
issues be as big as we think they will be? Subscribe and see. 
Subscribe anyway. 


Nome .... Coll . 

Address ............ 

City .....Zone.Stote. 

□ $3.50 One Yeor □ $6.50 Two Years □ $9.00 Three Years 


□ $40 Life (yours or ours) 

50c each enclosed for the following bock issues ... . 

(All 1960 issue $1) 

(Jon. '61 out of print) Class license . 

□ $1.00 enclosed for one yeor membership in Institute of Amateur Radio. 

Send to: 73, Peterborough, N. H. 
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Clinic 


One of the biggest problems with mobile 
operation is getting that antenna tuned up 
right. New-Tronies is doing something about 
the problem: mobile clinics wherein test equip- 
ment is brought out to check the power output 
of transmitters and the match of the antenna. 
This is a service to hams that would do well 
to be spread. 

These clinics are being conducted by John 
Altmayer K8UQV, New-Tronics President and 
Fred Ohman W8FAT, Electronics Sales Man¬ 
ager. 



John K8UQV, H. E. Ruble W8PTF of 
SREPCO and Fred W8FAT look over a 
well tuned car at SREPCO in Dayton where 
several hundred hams attended the clinic. 



Fred W8FAT checks output of new Drake 
TR14 transceiver for Clem Wolford W8ENH 
using a Waters Dummy (no offense) Load 
Wattmeter. 


MOTOROLA 30-D TYPE 
FM BASE STATION 

30-40 Me. Transmitter-Receiver. 50 W. output. Housed in beautiful 
5% ft. metal cabinet with 3 meters and built-in speaker. Power 
input 110 VAC, 60 eye. Desk console remote amplifier. This is a 


superb unit in excellent cond. Great buy! .$149.50 


NAVY MODEL RAX RECEIVER 

Unit No. 1. 200 Kc.-1500 Kc. Like new. ONLY .$24.95 


AN/ARC-3 MAINTENANCE MANUAL. Late edn. $9.95 


COMMAND TRANSMITTERS 

2.1-3 Me. New. $6.95 4-5.3 Me. New .$7.95 

3-4 Me. Excel. .. 7.95 5.3-7 Me. (Less tubes) . 2.95 


TRANSISTOR TAPE RECORDERS 

So low in price—so high in value! Importers' close-out! These units 
record, play back, and erase. Built-in speaker, single speed, volume 
control, etc. Comp, with mike, batteries and case. Reg. . $29.95. 


Like new & excel, cond.$9.95 

SAME AS ABOVE, but less case and mike. As is: .$3.95 


TRANSMITTING TUBE SPECIALS! 
All new, unused — guaranteed! 

4-65A .$ 9.95 811 . 

4-125A . 19.95 811A . 

4-400A . 24.95 813 . 

807W/5933 . . . 2.95 832 . 



$ 3.95 

5.95 
12.50 

4.95 


COLUMBIA SPECIALS 

R-388/URR COLLINS 5IJ-3 RADIO RECEIVER: Excel. Checked 
out. Guar.$595.00 

HAMMARLUND SP-600 RADIO RECEIVER: Excel, Checked out. 
Guar.$449.50 

H.P, MODEL 524A FREQUENCY COUNTER: Excel. Checked out. 
Guar.$895.00 

TEKTRONIX 511-AD OSCILLISCOPE: Excel, cond. Checked out. 
Guar.$195.00 

TEKTRONIX 511-AD OSCILLOSCOPE: Excel, cond. Checked out. 
Guar.$395*00 

MEASUREMENTS CORP. MODEL 80 SIG. GENERATOR: Excel. 
Checked out. Guaranteed. A Columbia Special. Only .$345.00 

I-20SD FM SIG. GENERATOR: 1.5-4.5 Me. and 19-45 Me. Now 
cond. Checked out. Guaranteed. Reg. $150.00. Only .$89.50 

PP-823/ARC-32 GROUND AC POWER SUPPLY FOR ARC-27: 

110 V. 60 eye. Less case. Excel, cond. Checked out. Guar..$89.50 

POLARAD MODEL TSA SPECTRUM ANALYZER: Less tuners. 
Excel, cond. Checked out. Guaranteed . $495.00 

VECTRON MODEL SA-20 SPECTRUM ANALYZER: With S-Band 
Tuner. Excel, cond. Checked out. Guar. Only .$395.00 

LR-I GENERAL RADIO HETERODYNE FREQUENCY METER: 

160 Kc. to 15 Me. .003% on fundamental. Excel. Checked out. 
Guar.$295.00 

TS-382D/U AUDIO OSCILLATOR: 20-200,000 eye. Excel. 

Guar.$295.00 

TS-403/U SIGNAL GENERATOR: This is military version of 
H.P. 616A. 1800-4000 Me. Excel. Checked out. Guar.$695.00 

PRS-3 LINE DETECTOR: This is the hot 1953 model. 

Excel.$39.95 

SCR-625C MINE DETECTOR: World War II Model. New. FOB 
Los Angeles or New York City, N. Y.$39.95 

RT-82/APX-6 TRANSCEIVER: 1220 Me. Excel, cond.$24.95 

SCR-522 2-METER TRANSCEIVER: Excel, cond. Only ...$19.95 



COLUMBIA ELECTRONICS 


4365 WEST PICO BLVH. LOS ANf.UfS 19. CALIF. 
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Before 

you become 
a Silent Key 

Carole Hoover K9AMD 

According to the old saying, there are just 
two things you can count on: death and taxes. 
Settling up with Uncle Sam may be a must 
every April 15, but a fellow usually isn’t forced 
to ponder his date with the Grim Reaper—and 
many don’t. Ever! 

Admittedly, it may sound morbid to suggest 
thinking seriously about joining the Silent Key 
list, but it’s time something was said. Too often, 
a ham magazine carries the sad story of an ill- 
advised widow who sold her OM’s deluxe sta¬ 
tion for a song. Every year, thousands of dol¬ 
lars are lost to needy wives and children who 
simply don’t know what their relatives have in¬ 
vested in amateur radio equipment. And they’re 
really not to blame. 

There’s probably not a ham on the air who 
hasn’t pulled a sneaky trick to get a transmitter, 
receiver, or other accessory into the house with¬ 
out an uproar. Have you ever heard of a guy 
telling the little woman that his new rig cost 
about half the actual price? Or of a purchase 
made half by check and half by cash to keep 
the XYL from raising Cain about it? Sure you 
have. And in many ham shacks, equipment cat¬ 
alogs are carefully concealed to keep the folks 
or the lady of the house from throwing cold 
water on a dream station or antenna system. 

The only way to help your wife or parents 
avoid a real skinning should you pound at the 
pearly gates before expected is to put some 
prices and values in black and white. A com¬ 
plete inventory of equipment kept up to date 
and filed among personal papers is a simple 
solution. One Midwest ham prepares labels 
giving model number, purchase cost, and sug¬ 
gested selling price and sticks it to each piece 
of equipment. This plan proves helpful for 
swapping purposes at any time. 


Another suggestion is to gather the family 
and have a down-to-brass-taeks discussion of 
how to get the most out of equipment. Many 
electronic firms mail fliers listing surplus gear 
and current selling prices. And if a wife knows 
the right firm to contact, she can get the facts 
and figures to use as a guide. An only-ham-in- 
town should make certain his wife has the 
name and address of a trusted friend, also 
licensed, who could assist her in the disposal of 
equipment at fair prices. 

Life begins at 40, somebody said, and you 
may be able to cut the mustard at 100; but 
just in case you should make a wrong turn dur¬ 
ing an orbital flight or decide to pull a Rip 
Van Winkle, why not assure your family of the 
returns they should have from your invest¬ 
ments. 

. . . K9AMD 


General Coverage 
with the 
Collins S Line 
Receivers 

Ray Moore K1DBR 

The Collins 75S-1 and 75S-3 hamband re¬ 
ceivers will tune a large segment of the high- 
frequency bands outside the amateur bands 
with no alterations of any kind. They will tune 
15.033 me to 15.433 me which includes al¬ 
most all the 19 meter broadcast band and 11.- 
533 me to 12.133 me, with a 100 kc gap, which 
is most of the 25 meter broadcast band, as well 
as the 8.923 me to 9.323 me band. No extra 
crystals are required. 

This is possible because the preselector (rf 
and mixer) tuning is not ganged to the vfo in 
the “S” line receivers. It works like this, taking 
band 3C as an example. This band covers 14.8 
to 15 me using a 8.9775 me crystal in the first 
oscillator. The first if has a bandpass of 2.955 
me to 3.155 me. Using the second harmonic of 
the crystal we get 17.955 — 2.955 = 15.000 
me and 17.955 - 3.155 = 14.800 me. Perform¬ 
ing the same arithmetic using the fundamental 
of the crystal except that we must use the sum 
of the frequencies (explained later) we get 
8.9775 + 2.955 = 11. 9325 me and 8.9775 + 
3.155 = 12.1325 me. A look at the preselector 
tuning curves in the instruction manual tells 
us that the preselector will tune 11.933 me to 
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BC-221 Freq. Mtr I25kc to 20mc/s . $70.00 

TS-174/U Freq. Mtr 20mc to 250mc/s .$150.00 

TS-323/UR Freq. Mtr 20mc to 450mc/s $195.00 

TS-175A/U Freq. Mtr 85mc to lOOOmc/s .$135.00 

AN/URM-25D Sig. Gen. lOkc to 50mc . $395.00 

TS-588A/U Sig. Gen. 5kc to 50mc/s .$390.00 

TS-418/U Sig. Gen. 400mc to lkmc . $325.00 

TS-419/U Sig. Gen. 900mc to 2100mc/s $475.00 

TS-155C/U Sig. Gen. 2700mc to 3400mc/s $135.00 

Ferris Mod 18c Microvolter 5 to 175mc/s . $95.00 

Gen. Radio 12088 65mc to SOOme/s . $140.00 

FXR-W410A Wavemeter $100.00 

Bailentine 300 VTVM $99.00 

Hewlett Packard 400C VTVM. $115.00 

Hewlett Packard 430B Power Mtr .. .$120.00 

Hewlett Packard 526B Plug-in .$110.00 

Hewlett Packard 525A Plug-in . . .. $130.00 

Hewlett Packard 526C Plug-in .$125.00 

Hewlett Packard 100A $100.00 

TS-382D/U Audio Gen. 20cps to 200kc .$295.00 

TS-268D/U Extal Rectifier Test Set . $17.50 

Simpson 260 VOM . $25.00 

TS-375A/U VTVM . $65.00 

Simpson 303 VTVM . . . $55.00 

Tektronix 105 Sq. Wave Gen.$190.00 

Tektronix **CA” Plug-in Head . $140.00 

Tektronix *‘K" Plug-in Head . $75.00 

Dumont 304AR Scopes .$195.00 

Dumont 256D Scopes . . $99.00 

Dumont 324 Scopes . . $245.00 

EE-8 Field Phone—Like New Complete 12.00 ea. 2/$20.00 

Nylon Bpx Kite for Field Day etc. .. $4.95 

T-179/ART-26 HAM TV Transm. w/AII Tubes . $59.50 

Sperti Vacuum Switch for Art-13 Etc . $1.00 

General Radio 200B Variac New $7.50 

100 ft. Rg 11A/U Coax w/PL-259 Ea. End New . $5.95 

3ph Transitron Stack Rectifiers 50v PIV per arm 47arnps 

New . $19.95 

255A Polar Relays ... ... $4.50 

Sockets for Above Relay $2.50 


PL-259, S0239, M-359-UG-100A/U New Any 3 $1.00 

T-18-ARC-5 Transmitter 2.1 to 3mc New . $9.95 

RECEIVERS 

SP-600 JX—540kc-54mc/s .$450.00 

R-388 (51J3) 500-30.5mc/s . $575.00 

R-390 Digital Job 500-32mc/s .$990.00 

URR-13 225 to 400mc/s $420.00 

AR-8506B RCA Marine Rcvr.$240.00 

AR-88 500kc to 32mc/s ...$170.00 

CR-10 RCA Fixed Freq. $75.00 

Wilcox F-3 Fixed Freq. . $65.00 

Boonton 212A Glide Scope Tester L/N .$750.00 I 


NEW SURPLUS TUBES GUARANTEED 


2C39A 

$7.50 

250TH 

. . $18.50 

GL6442 .. 

$20.00 

3CX100A5. 

$10.00 

4X250F 

. . $25.00 

5894 .... 

$17.50 

6161 ... 

$35.00 

807 ... 

. . $1.00 

416B .... 

$12.95 

4-65A . . . 

$7.50 

6360 

.. $3.50 

7212 

$4.95 

8005 

$14.00 

7580 .. 

$34.80 

3-400Z 

$26.00 

807W/5933 

$2.00 

6AN5 

$1.25 

3-1000Z 

$78.00 

5881 

$1.50 

723A/B 

$3.00 

4X150A 

$9.95 

4-125A . 

$20.00 

2E22 

. . $2.90 

4X250B . . 

$ 20.00 

2K25 . . . 

$5.00 

4X1500 

$9.50 

4X150G . 

$25.00 


SK-640 Eimac Sockets for 4X150A, 4X250 B, etc $4.25 each 
_ 2 for $8.00 

We buy & sell large quantities of Military and Commercial 
Test Equipment. AN/GRC, PRC, TRC and test equipment TS 
and AN/UPM or URM. What have you for sale or trade? 

—MONEY BACK GUARANTEE ON 

ANYTHING WE SELL- 
ALL SHIPMENTS FOB BRONX, N. Y. 

SPACE ELECTRONICS CO. 

218 West Trenton* Ave., Bronx 53, N. Y. 

TRemont 8-5222 


12.133 me at about 4M on the scale with the 
banclswitch on the “C” range. 

The reason we had to take the sum of the 
frequencies in the example above is that the 
different frequencies give a range of 5.833 
me to 6.023 me which is outside the preselec¬ 
tor tuning range for band C. When using the 
sum frequencies the tuning is backwards but 
the 1 ke per division tuning rate is maintained 
so it isn't at all difficult to interpolate any dial 
reading. On band D it is possible to use both 
the sum and difference frequencies of the fun¬ 
damental. 

The table lists the frequencies which can be 
tuned using this method. 

. . . K1DBR 

v_ 

o 

■+- 

u 

QJ O) 

£ St Main Tuning Dial 

co a. $ 0 50 100 150 200 

3D 4 Vi 15.433 15,383 15.333 15.283 15.233 

2D 41/2 15.333 15.283 15.233 15.183 15.133 

ID 4V5 15.233 15.183 15.133 15.083 15.033 

3D 1 9.123 9.173 9.223 9.273 9.323 

2D 1 9.023 9.073 9.123 9.173 9.223 

ID 1 8.923 8.973 9.023 9.073 9.123 

3C 41/2 12.133 12.083 12.033 11.983 11.933 

2C 4'/2 11.833 11.783 11.733 11.683 11.633 

1C 4 V 2 11.733 11.683 11.633 11.583 11.533 

IE 13/4 12.673 12.723 12.773 12.823 12.873 


Filter 

Crystal 

Oven 

" Punch 


RG9B/U 
51 Ohm 


9000V 


$ 12.00 
ea. 

$2.50 

ea. 

$1.25 ea. 
$2.25 


$ 10.00 


A FEW LUCKY BUYS 

(\ fell in) 

SAVINGS PASSED ON! 

Marlt^nlroi COLLINS type F-250-85 t19nn 

Mechanical 250 kc, 814 kc band $12.00 

Filter width for mobile AM. ea. 

Pructal BLILEY j?TC0-l,6.3v .85A eo cn 

trystai 75 c tokes HC6 y crysta i. 

Oven Fits into octal socket. ea. 

% Punch brafId^^new $1 *25 ea. 

npQR/ii Silver plated RG8/U 30' 

KliaD/U with 2 UC-21 B/U BRAND $2.25 

51 Ohm NEW, surplus. 

_ , __ . EFJ, Split stator. gap- 

Dual 75mmf 2 beoring, 2 l/ 4 " shafts. *mnn 

9000V new. * ,uuu 

—> 6146A $3.00 

COMMAND TRANSMITTERS 

bock to 1947 prices! 

Tio/ADf»e 2.1 to 3 MC convert to re cn 

T-18/ARC-5 | 60 meter. BRAND NEW 

4 to 5.3 MC, convert to Di _ . 
T20/ARC-5 80 or 6 meter. Ex. used bra H a N6W 
ss.oo. $5.75 

5.3 to 7 MC, convert to 
T21 / ARC-5 40 meter, or use with CEN- 

or TRAL ELECTRONIC'S SSB- $6.50 

BC-458 Kit. Very excellent 

used. 

Save your loot. I’ll have a wagon load of GOODIES at Warren. 
Ohio Aug. *25; Cedar Rapids, Iowa Sep’t 1; Findlay, Ohio 
Sep’t 8; Peoria, III. Sep’t 15; Ciney, Ohio Sep't 22. 

All orders, except in emergency or I’m at a ha infest, shipped 
same day received. For free "GOODIE” sheet, send self ad¬ 
dressed stamped envelope.PLEASE. PLEASE—include suffici¬ 

ent for postage & insurance. Any excess returned with order. 

B C Electronics 

Telephone CAIumet 5-2235 

2333 S. Michigan Ave Chicago 16, Illinois 

AMATEUR, AIRCRAFT AND MARINE RADIO EQUIPMENT 

PARTS AND ACCESSORIES 


T-18/ARC-5 

T20/ARC-5 

T21/ARC-5 
or 

BC-458 


$6.50 

Brand New 
$5.75 

$6.50 
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WANTED TO BUY 

TOP PRICES PAID 

RT-77, RT-66, 67,-68/GRC 
R-274D, R-388, R-390, etc. receivers 
BC-6101 Transmitters 
AN/PRC-, GRC, and-TRC Eqpt 
ARC-27, 34, 55, 65, etc. 

ARN21 & higher; APN-22, APN-70 
AN/VRR-13, -21, -28, etc. 

TS-, & AN/UPM, -URM, -USM 

as well as commercial test equipment. 

Advise condition & price — We pay freight 

Amber Industrial Corp. 

75 Variek Street, N. Y. 13, N. Y. — CAnal 6-7455 


Improving the W2JAV 
RTTY Converter 

After building the W2JAV radioteletype 
converter I could not see too much advantage 
in using the T. W. Groger, W7HJC, brain child 
in the circuits of tubes V3 and V4. 

Finally the two 47K-ohm resistors in the 
plate circuits of V3A and V3B were changed 
over to a single lOOK-ohm linear pot. After 
once adjusting this pot along with R-l, the 
50K ohm balance control, the brain child of 
W7HJC started doing its proper job. Now I 
can copy RTTY signals that I thought were im¬ 
possible. 

. . . K4GRY 



TO 

CIRCUIT 

V-4A 


TO 

CIRCUIT 

V-4B 


IMPROVING THE W2JAV RAOlOTELETYPE 

CONVERTER 

see RAoe 43 of arril, isss W 


(W2NSD from page 6) 

raise any strenuous objections to our filling 
this obvious void. 

Perhaps in a few months we will be able to 
get our Area Coordinators together and evolve 
a more formal organization. In the interim I 
am going to act as Interim Secretary and start 
the ball rolling. By the time you have read 
this a letter will have been sent to all In¬ 


stitute members explaining this project and 
asking for volunteers who are willing to invest 
some of their hamming time and perhaps even 
some postage and phone money in acting as 
Area Coordinators or Division Directrs. I’ve 
asked them to send in a short resume of their 
ham and personal background. I’ll send out a 
copy of these resumes to all of the Institute 
members in each area so they can vote for 
the men they think will do the best job for 
them as Coordinator and Division Directors, 
It seems to me that we will be a lot better 
off to have all of the members voting for their 
officers rather than having a set of Directors 
electing their own choice for officers, which 
could end us up with officers seeing to it that 
the Directors are voted in which will perpetu¬ 
ate them in office ... a round robin which 
we’ve already seen and don’t want to duplicate. 

Membership in the Institute is $1 per year. 
How about you, will you help? 

Boo Boo 

There was much to-do last month when we 
managed to print the issue before a major 
error was discovered in the Linear Systems ad. 
The prices on their two inverters are remark¬ 
able enough without their being transposed. 

The 150 watt model (12 volts dc to 120 volts 

* 

at 60 cydes) is small and light enough to 
mount just about anywhere in the car. I’ve 
always mounted an inverter in my cars so 
that when! I want to run a small rig, tape 
recorder, public address system, etc., all I have 
to do is plug it in. 150 watts will handle most 
gear easily. 

Europe 

The Institute trip to Europe is in fine shape. 
We’ve about 75 coming along. A list of the 
members of the trip is available for the price 
of a self addressed stamped envelope, complete 
with a short biography of most of the tourers. 

We leave Idlewild October 6th in the 
evening, fly to London for four days , . . then 
Paris, Geneva, Rome, Berlin and back to New 
York on the 28th. The round trip fare, for 
anyone interested in joining us, is $550. This 
includes all transportation, hotels and break¬ 
fasts. 


Hello CQ 

The July issue of CQ finally dedraggled it¬ 
self in here the other day. Come on CQ, you 
can do better than that! Since a great many of 
73’s readers no longer bother with CQ I’D give 
you a short rundown on this issue. 

After piecing together the torn shreds of 
cover I found that they were busy celebrating 
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MADT HI FREQ 
TRANSISTORS 

All guaranteed, factory marked, exlnt for 
converters, CB transmitters, 6 meters, 
etc. Factory closeout bargain. 5/$1.00 


48 VOLT DC 
REGULATED 

SOU 48 volt DC 4.5 
amp regulated plus 6.3 
at 3 amps 115 volt 60 
cycle input. Like new. 

$17.50 



AN/PDR-27 GEIGER COUNTER 

One of the Navy s fin* LATCHING RELAY PYRANOL CAPACITORS 

est. 4 ranges .5-5-50- 
500 MR/HR Detects 
Beta & Gamma. De¬ 
tachable probe on coil 
cord. Complete ready 
to use with headphones 
(not shown) and shoul- j 

der strap. With Fresh stock #i-su $iz,su z.& von iu Awr ?j.uu 

batteries. Just in time for Summer prospecting. 

$35.00 

JOHN MESHNA, Jr. 

Surplus Electronic Material 

19 ALLERTON ST. LY 5-2275 LYNN, MASS 

Catalog #63 just off the press. 10c handling would be appreciated. 

All material FOB Lynn, Mass. 


LATCHING RELAY 

24 Volt DC coil, latch & 
unlatch. 4PDT 10 amp con¬ 
tacts. $1.50 

POWER TRANSFORMER 

115 volt 60 cycle 
2,540 volt CT 400 ma 
Stock #T-50 $12.50 


PYRANOL CAPACITORS 

8 MFD 1,500 VOLT $1.75 

SWINGING CHOKE 

.40/.10 amp 
4/12 Henry 
Stock #CK-1 $4.00 

866 TRANSFORMER 

2.6 volt 10 AMP $3.00 


the RSGlVs 50th anniversary. If your copy 
arrived without a shredded cover you didn't 
miss anything, I sure wish they would spend 
the fraction of a cent necessary to mail it in 
a wrapper. Inside I found at least six articles 
that seemed awfully familiar . . . aha! . . . I'm 
sure that at least five of ’em have been here 
first and been rejected. The sixth was a reprint 
from a year old copy of the now defunct VHF 
Amateur, though not labeled as such. The 
editorial opposed the ARRL proposal for 
Techs to have the entire two meter band. 

This did it to me. In June they backed up 
the ARRL s disasterous proposal to segregate 
our phone bands and this month they come out 
in opposition to Techs on all of two meters, a 
not unreasonable proposal. There is nothing 
like being out of step all the time. 

The present system of having two separate 
two meter bands is a hardship on all operators. 
It unnecessarily discriminates against the 
Technician during contests when a good deal of 
the activity is going on down at the forbidden 
low end. The level of QRM is low enough so 
there is no advantage to the enforced spreading 
out of stations, it just makes it that much more 
difficult to tune the band. Let's open 144-148 
to the Techs. 

, . . Wayne 
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PICTURE WINDOW MULTI¬ 
METER IN CARRYING CASE 


HAS 300 MICROAMP MOVEMENT. 


Measures: 

DB - Volts - Mils 
(AC-DC) ohms 
$12.95 complete 


Also have pocket size 
multi-meter $6.95 

Send self addressed envelope 
for PANEL METER listings. 

ARROW SALES n. ichi9Qn Ave ' 




Reduces interference end 
Noise on All Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronger. 
Clearer on All Bands! 


For ALL Amateur Trans¬ 
mitters. Guaranteed for 
500 Watts Power for Pi- 
Net or Link Direct Feed, 
Light, Neat, Weatherproof 


Complete as shown total length 102 ft. with 87 ft. of 72 ohm 
balanced feedline. Hi-impact molded resonant traps. (Wt. 3 ox. 
1* x 5* long). You just tune to desired band for beamlike re¬ 
sults. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNEKS OR GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Use as Inverted V for all band power gain. NO 
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION! 
80-40-20-15-10 meter bands. Complete . —.$14,95 

40-20-15-10 meter bands. 54-ft. ant. (best for swl‘s) ... 13.95 

SEND ONLY $3.00 (cash, ck., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete installation & technical instructions fur¬ 
nished. Free information. 

Available onlF from: 

WESTERN RADIO — Dept. A7-9 — Kearney. Nebraska 
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In the interests of making home construction 
simpler for those readers with anemic junk 
boxes 73 has gathered together the parts re¬ 
quired for building our less complicated proj¬ 
ects. These kits are as complete as we can make 
them, containing good quality parts. Except 
where the chassis or case is integral to a unit 
we do not supply it. We will mention when we 
do supply a case or chassis. We do suppl} 
tubes, sockets, condensers, resistors, transform¬ 
ers, connectors, etc. The kits are kept in stock 
to the best of our ability, though sometimes 
the distributors who supply us delay us a bit. 

TWO METER PREAMPLIFIER. Uses two 6CVV4 
nuvisfors in a grounded grid input circuit 
(March '63 p8) and one 6CW4 nuvistor 
grounded grid output. Complete with power 
supply. Uses 50 volts on the plates for ex¬ 
traordinary noise figure. Full scale drilling 
template supplied. 

W9DUT-1 . ....$18.50 

QRP TRANSMITTER. Have fun with this little 
one half watt CW rig on 40 meters. Uses any 
40M surplus crystal. Kit supplies 1S4 tube 
and socket, condensers, resistors, coil, rf 
choke, terminal trip, etc. Runs from flash¬ 
light battery for filament and portable radio 
67]/2 volt B-battery. See March '63 p22 
W1MEL ...... . . . . . . . $6.00 

15-20 METER NUVISTOR PREAMPLIFIER. 

Need more hop an these bands? 5 This simple 
to build preamp will bring up those signals. 

This is particularly good for inexpensive and 
surplus receivers. See April '63 page 40 

W6SFM-1 .$4.00 

TRANSISTOR POWER SUPPLY. Voltage regu¬ 
lator adjustable power supply for running 
transistor equipment. Takes the strain off 
those transistor batteries. Great for the test 
bench. See April '63 page 8. Uses five 
ransistors, one zener, cute little (expensive) 
meter, etc. Will deliver up to 100 ma con¬ 
tinuously, voltaqe from 0,35 to 15.0. 

W1ISI ..$25.00 

TRANSISTOR TRANSCEIVER. One of the most 
popular kits we've ever assembled is this six 
meter miniscule transistorized transceiver. 

Really works. Hundreds built. See page 8 in 
the May '63 issue. Five transistors. 

K3NHI .$25.00 

CW MONITOR. Connects right across your 
key and gives you a tone for monitoring your 
bug. Page 44, June '63. 

VVA2WFW ... $4 25 

TWOER MODIFICATION. Increase your selec¬ 
tivity considerably by installing a new triode 
7587 nuvistor stage. This is our best selling 
kit to date. Everything you need for the 
modification is included. See June '63 page 56 
K6JCN .$6.50 
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SIX METER CONVERTER, DELUXE. 6EW6 low 
noise front end, 6U8 oscillator and mixer. 

Output is 10.7 me (easy to change to suit 
your needs). This is a tunable converter 
with fixed frequency output, not the usual 
converter that requires you to tune the re¬ 
ceiver. This helps considerably on eliminating 
interference from nearby high power stations. 

See page 8, July '63. 

W6DUT-2 . 420.00 

TUNINC EYE KIT. This kit enables you to 
install a dual tuning eye in any transmitter 
to indicate the tuning of two or more stages. 

It works far better than a meter or even 
meter switching. See page 22, July '63. 

K6GKU . $7.50 

NOISE CENERATOR. Invaluable test instru¬ 
ment for tuning up rf stages, converters, etc., 
voltage regulated by a ener diode. Kit in¬ 
cludes evert the battery and mini-box. 

K90NT .. $5.00 

73 News. Published monthly, editor VE3DQX. 
Keeps you up-to-date on current ham events. 
In valuable to club officials for discussions at 
club meetings. Good source material for club 
bulletins. 1.00/vear. 

Ham-RTTY. This is the most complet book 
on the subject. Written for the beginning TT’er 
as well as the expert. More complete and 
authoriative than books at twice the price. Pic¬ 
tures and descriptions of all popular machines, 
where to get them, how much, etc. $2.00 

Bound Volume 1. Gorgeously bound library 
volume (bright red) of the first fifteen issues 
of 73. This is the only way to get a complete 
set of the early issues of 73. We’ll pay $1 each 
for copies of the January 1961 issue in good 
condition so we can make a few more bound 
volumes. Covers October 1960 through De¬ 
cember 1961. $15.00 

Bound Volume 2 . Complete matching volume 
covering 1962 issues of 73. $15.00 

Binders. Bright red leather binding. Specify 
which year you want stamped on them: 60-1, 
62, 63. Darbs. $3.00 each. 

Back Issues. Since each issue of 73 features 
articles of a fairly timeless nature each back 
issue is just as much fun reading as the current 
issues. All back issues except January 1961 
(well pay a dollar for these if you can find 
any ) are on hand, some in mightv small quan¬ 
tities. 1960 issues $1.00 each. 

February 1961-date 500 each. 

Care and Feeding of Ham Clubs—K9AMD. 

Carole did a thorough research job on over a 
hundred ham clubs to find out what aspects 
went to make them successful and what 
seemed to lead to their demise. This book 
tells all and will be invaluable to all club 
officers or anyone interested in forming a 
successful ham club. Hundreds of grateful 
letters have been received from clubs who have 
applied the ideas in this book. $1.00 

Simplified Math for the Hamshack—K8LFI. 

This is the simplest and easiest to fathem ex¬ 
planation of Ohms Law, squares, roots, powers, 
frequency/meters, logs, slide rules, etc. If our 
schools ever got wind of this amazing method 
of understanding basic math our kids would 
have a lot less trouble. 500 


Index to Surplus—W4WKM. This is a com¬ 
plete list of every article ever published on the 
conversion of surplus equipment. Gives a brief 
rundown on the article and source. $1.50 

Ham-TV—W0KYQ. Covers the basics of 
ham-TV, complete with how to get on the air 
for under $50. Not the usual theory manual, 
but a how-to-do-it book. $3.00 

Surplus TV Schematics. You can save a 
lot of building time in TV if vou take advantage 
of the real bargains available in surplus. This 
book gives the circuit diagrams and info on 
the popularly available surplus TV gear. $1.00 

AN/ARC-2 Conversion. This transceiver sells 
in the surplus market for from $40 to $50 and 
is easily converted into a fine little ham 
transceiver. Covers 29 me (160-80-75-40 
meters). This booklet gives you the complete 
schematic and detailed conversion instructions. 

$ 1.00 

AN/VRC-2 Conversion. Completely different 
from the ARC-2. This book gives you complete 
instructions on converting the inexpensive VRC 
surplus gear into a six meter wide band FM 
transceiver. There are probably over a thousand 
stations now operating on 52.525 me around 
the country. Join the crowd. Fun. $1.00 

Coils—K8BYN. Basic book which covers the 
theory and practical aspects of the many dif¬ 
ferent types of coils found in ham work. Well 
illustrated. 500 

CW—W6SFM. Anyone can learn the code. 
This book, by an expert, lays in a good founda¬ 
tion for later high speed CW ability. 500 

3D Map of World. Maybe you’ve been eating 
your heart out for one of these beautiful relief 
maps after seeing one at a friend’s shack. Comes 
complete with one year subscription or extension 
to 73. $9.95 

3D Map of U. S. Complete with one year 
sub to 73. $9.95 

Mickey Miker—W0OPA. Complete instruc¬ 
tions for building a simple precision capacity 
tester. Illustrated. 500 

Frequency Measuring—W0HKF. Ever want 
to set yourself up to measure frequency right 
down to the gnat’s eyebrow? An expert lets 
you in on all of the secrets. Join Bob high up on 
the list of Frequency Measuring Test win¬ 
ners. $1.00 

Impedance Bridge. Full scale construction 
prints for the bridge described in the August 
1961 issue of 73. Comes complete with a re¬ 
print of the article. Watch out General Radio! 

$ 1.00 

SSB Transceiver Schematic—W6BUV. Giant 
size schematic of the transceiver that appeared 
in the November 1961 issue of 73. Complete 
with extra November issue. $1.00 


SEPTEMBER 1963 


91 







Read Books and Prevent Incentive Licensing 


Radio 

Bookshop 


5—ANTENNAS—Kraus (W8JK). The 
most complete book on antennas in 
print, but largely design and theory, 
complete with math. $12.00 

11—16TH EDITION RADIO HAND¬ 
BOOK—by Bill Orr W6SA1. This fan¬ 
tastic book is loaded with the most 
understandable theory course now 
available in our hobby plus dozens of 
great construction protects. This is 
the best ham handbook in print by 
a wide margin. Easily worth twice the 
price. $9.50 

IB—REFERENCE DATA FOR RADIO 
ENGINEERS. Tables, formulas, graphs. 
You will find this reference book on 
the desk of almost every electronic 
engineer in the country. Published by 
International Telephone and Tele¬ 
graph. $6.00 

16—HAM REGISTER—Lewis (W3VKD). 
Thumbnail sketches of 10,000 of the 
active and well known hams on the air 
today. This is the Who's Who of ham 
radio. Fascinating reading. Only edi¬ 
tion. Now only $2.50 

18—SO YOU WANT TO BE A HAM— 

Hertzberg (W2DjJ). Second edition. 
Good introduction to the hobby. Has 
photos and brief descriptions of almost 
every commercially available transmit¬ 
ter and receiver, plus accessories. Lav¬ 
ishly illustrated and readable.. $2.95 

21— VHF HANDBOOK—Johnson (W6~ 
QKI). Types of VHF propagation, VHF 
circuitry, component limitations, an¬ 
tenna design and construction test 
equipment. Very thorough book and 
one that should be in every VHF shack. 

$2.95 

22— BEAM ANTENNA HANDBOOK— 

Orr (W6SAI1. Basics, theory and con¬ 
struction of beams, transmission lines, 
matching devices, and test equipment. 
Almost all ham stations need a beam 
of some sort . . . here is the only 
source of basic info to help you decide 
what beam to build or buy, to install 
it, how to tune it. $2.70 

23— NOVICE & TECHNICIAN HAND¬ 
BOOK—Stoner (W6TNS). Sugar coated 
theory: receivers, transmitters, power 
supplies, antennas; simple construction 
of a complete station, converting sur¬ 
plus equipment. How to get a ham 
license and build a station. $2.85 

24— BETTER SHORT WAVE RECEP¬ 

TION—Orr (W5SA1). How to buy a 
receiver, how to tune it, align it, 
building accessories; better antennas; 
QSL's, maps, aurora zones, CW re¬ 
ception, SSB reception, etc. Handbook 
for short wave listeners and radio ama¬ 
teurs. $2.85 

26— S9 SIGNALS— Orr (W6SAU. A 

manual of practical detailed data cov¬ 
ering design and construction of 
highly efficient, inexpensive antennas 
for the amateur bands that you can 
build yourself. $1.00 

27— QUAD ANTENNAS—Orr (W6SA1). 
Theory, design, construction^ and oper¬ 
ation of cubical quods. Build-it your¬ 
self info Feed systems, tuning $2.85 


28—TELEVISION INTERFERENCE— 
Rand (W1DBM). This is the authorita¬ 
tive book on the subject of getting 
TVI out of your rigs and the neighbors 
sets. $1.75 

32— RCA RADIOTRON DESIGNERS 
HANDBOOK—1500 pages of design 
notes on every possible type of cir¬ 
cuit. Fabulous. Every design engineer 
needs this one. $7.50 

36—CALL LETTER LICENSE PLATE— 

Regulation size license plate. Please 
give your call and the color of letters 
and background. $3.00 

37_101 WAYS TO USE YOUR HAM 
TEST EQUIPMENT—Middleton. Grid- 
dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise gen¬ 
erators, and reflected power meters are 
covered. Tells how to chase trouble 
out of ham gear. 168 pages. $2.50 

52— HOW TO READ SCHEMATIC DIA¬ 

GRAMS—Marks. Components & Dia¬ 
grams; electrical, electronic, ac, dc, 
audio, rf, TV. Starts with individual 
circuits and carriers through complete 
equipments. $3.50 

53— BASIC ELECTRONIC TEST PRO¬ 
CEDURES—Turner. This book covers 
just about every possible type of elec¬ 
tronic test equipment and explains in 
detail how to use it for every purpose. 
Testing: audio equipment, receivers, 
transmitters, transistors, photocels, dis¬ 
tortion, tubes, power . . . etc. $9.75 

55—TRANSISTOR CIRCUIT HAND¬ 
BOOK—Simple, easy to understand ex¬ 
planation of transistor circuits. Dozens 
of interesting applications. $4.95 

63—CE TRANSISTOR MANUAL—6th 

edition. This is one of the best buys 
around: 22 chapters, 440 pages, dia¬ 
grams by the gross, data, facts, charts, 
etc. If you don't have this one you 
just aren't up to date. only $2.00 

66—DESICN MANUAL FOR TRANSIS¬ 
TOR CIRCUITS BY CARROLL. Tested 
transistor circuits for design engineers, 
interesting reading too. $9.50 

SPECIAL SPECIAL SPECIAL 

Rodio Handbook, 15th Edition, written 
by Bill Orr W6SA1, over 800 pages. 
Covers every phase of amateur radio 
from the very basics right up through 
the construction of just about every¬ 
thing you could want in ham gear. 
Originally published at $8 50. Super- 
ceded by the new 16th edition which 
is the same except for new construc¬ 
tion projects and selling for $9 50 (see 
number 11). Special, until the last 
few copies are gone, only $5.95! 

67_TRANSISTOR CIRCUIT ANALYSIS 
AND DESICN by Fitchen. Written pri¬ 
marily as a college text to teach cir¬ 
cuit design. $13.00 

68—HANDBOOK OF TRANSISTOR CIR¬ 
CUIT DESICN BY PULLEN—This is c 
handbook which teaches a systematic 
system for transistor circuit design. 
Highly recommended by radio schools 

$13.00 


74_HANDBOOK OF ELECTRONIC TA¬ 
BLES & FORMULAS—Formulas O laws, 
constants, standards, symbols and 
codes. Math, tables, misc. data. $2.95 

76— MODERN OSCILLOSCOPES & 
THEIR USES—Ruiter. Second edition. 
Shows what a 'scope is, what it does 
and how to use it ror radio, TV, trans¬ 
mitters, etc. 346 pages. $10.20 

80— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. 1 (second edi¬ 
tion). This book gives circuit dia¬ 
grams, photos of most equipment, and 
rather good and complete conversion 
instructions for the following: BC-221, 
BC-342, BC-312, BC-348, BC-412, 

BC-645, BC-946&, SCR-2>4N 453A 

series receivers conversion to 10 meter 
receivers, SCR-274N 457A series trans¬ 
mitters (conversion to VFO)SCR-522 
(BC-624 and BC-625 conversion to 2 
meters), TBY to 10 and 6 meters, PE- 
103A, BC-1068A/1161A receiver to 2 
meters. Surplus tube index, cross in¬ 
dex of A/N tubes vs, commercial 
types, TV & FM channels. $3.00 

81— SURPLUS RADIO CONVERSION 
MANUAL VOLUME NO. II. Original 
and conversion circuit diagrams, plus 
photos of most equipments and full 
conversion discussion of the following: 
BC-454/ARC-5 receivers to 10 meters, 
AN/APS-13 xmtr/rcvr to 420 me, BC- 
457/ARC-5 xmtrs to 10 meters. Selen¬ 
ium rectifier power units, ARC-5 power 
and to include 10 meters, Coil data- 


simplified VHF, CO-9/TBW, BC-357, 
TA-12B, AN/ART-13 to ac winding 
charts, AVT-112A, AM-26/AIC, LM 
frequency meter, rotators, power chart, 
ARB diagram. $3.00 


82—SURPLUS RADIO CONVERSION 
MANUAL VOLUME NO. Ill—Original 
and conversion diagrams, plus some 
photo of these: 701 A, AN/APN-I, 
AN/CRC-7, AN/URC-4 CBY-29125, 
50083, 50141, 52208, 52*32, 52302-09, 
FT-ARA, BC-442, 453-455, 456-459, 
BC-696, 950, 1066, 1253, 241A for 
xtal filter, MBF (COL-43065), MD- 
7/ARC-5. R-9/APN-4, R23-R-28/ 

ARC-5, &AT, RAV, RM-52 ( 53) Rt- 
19/ARfc-4, stR-274N, SCR-522. +-15/ 
ARC-5 to T-23/ARC-5, LM. ART-13, 
BC-312, 342, 348, 191, 375. Schematics 
of APt-5, ASB-5, BC-659. 1335A 

ARP-2 APAIO APT-2. $3.00 


83—THE SURPLUS HANDBOOK, VOL- 

UME I— Receivers and Transmitters. 
This book consists entirely of circuit 
diagrams of surplus equipment and 
photos of the gear. One of the first 
things you really have to have to 
even start considering a conversion of 
surplus equipment is a good circuit 
diagram. Tihs book has the following* 
APN-I, APS-13, ARB, ARC-4, ARC-5, 
ARN-5 VHF, ARN-5, ARR-2 AS8-7, 
BC-222, -312, -314, -342, -344, -348, 
-603, -611, -624 (SCR-522), BC-652, 
-654, -659, -669, -683, -728, -745, 
-764. -799, -794, BC-923, 1000, -1004, 
-1066. -1206, -1306, -1335, BC-AR- 
231, CRC-7, DAK-3, GF11, Mark 11, 
MN-26, RAK-5, RAL-5, RAX, Super 
Pro, TBY, TCS, Resistor Code, Capaci¬ 
tor Color Code, JAN/VT tube index. 
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as—EUROPE ON $5.00 A DAY— 
Europe can be just as expensive as 
the U. S. unless you know where to 
stay and where to eat. This book is 
the standard reference work for Euro¬ 
pean travelers on a budget. This is the 
latest edition. $1.95 

91— DIETZCEN 10" SLIDE RULE— 
This is the slide rule that is recom¬ 
mended in the book. "Simplified Math 
For The Ham Shock." With a little 
practice you'll have Ohm's Law 
whipped, and any other calculations 
too. Has C-D-C I-L-T-A-B-S-K scales. 
Beautifully mode rule, complete with 
plastic case, looks like five times the 
price and works that way too. $2.85 

92— QSL DISPLAY PLASTIC POCKETS 

—Each set of clear plastic pockets 
holds twenty QSL's for wall display. 
Keeps cards flat, clean and perfect. 
Keeps walls clean too. Or hove you 
tried to hang QSL's yet. This beati 
thumb tacks and Scotch Tope all 
hollow. Comes in envelope of three to 
hold 60 QSL's, give it a try and you'll 
never use anything else. Three: $1.00 

93— RADAR-TECTOR—This gadget, 
though designed to pick up police ra¬ 
dar (which it does very efficiently we 
are told by several amateurs), also 

icks up two of our amateur UHF 
ands. Operates entirely from the 12v 
car battery. Regular price is $44.95. 

Bookshop Special $28.95 

94— KIT OF SOLDERINC TOOLS—Used 

to was a soldering iron wos all that 
was necessary, now you have to have 
a kit of fool tools. Little doohinkies 
like scrapers, reamers, forks, and 
brushes. Forsooth? Made of varnished 
maple and spring steel (vastly superior 
to winter steel). $4.87 

95— NE-PAD—Pilot-type writing desk 
that elastics to your pants leg for 
mobile log-keeping. Complete with 
two pads of 50 special 73 mobile log 
sheets. You know the logs gotta be 
good. Extra log pads are only 25c a 
pad. Ne-Pad with two log pads $3.95 

96— LATEST CALLBOOK—There are so 
many changes in the Callbook that 
you should plan on buying a new one 
at least once a year. 

USA Callbook .,....$5.00 
Foreign Callbook , .. $3.00 

97— RADIO AMATEUR DX GUIDE— 

Crammed with maps, time conversion 
tables, great circle charts, etc. Each 
page may be removed for mounting on 
wall. $2.00 

98— WORLD PREFIX MAP—Printed in 
four colors on heavy sto:k for wall 
mounting. 29" x 42". I las country 
prefixes, time zones, rcdia zones, and 
alphabetical listing of prefixes. $1.00 

99— RADIO AMATEURS WORLD AT¬ 
LAS—16 pages in four colors. Shows 
all six continents. West Indies, country 
prefix list, etc. If you work any DX 
this atlas will be very helpful. $1.00 

100— ELECTRONIC CONSTRUCTION 
HANDBOOK by W8MQU. Covers all 
sorts of info on how to build. $2.95 

102— CALL-D-CAL. Your call letters 

and state on a large decal (8Vi" long) 
in five colors. DX calls on world 
globe. $1.95 

103— "SCOTCHLITE CALL." White let¬ 

ters on black background. Pressure 
sensitive to stick anywhere. 8 T A" long. 
Don't forget to give your call letters 
when ordering. $2.00 


105—THE PHILLIPS CODE. A tested 
method of code shorthand used since 
1879 by land line ops. See page 88, 
March 63 issue of 73. $2.75 

ACR-1— ABC'S OF CITIZENS BAND 
RADIO—by Buckwalter. How to choose, 
set up, license and operate CB equip¬ 
ment. Discusses different types of rips, 
receivers, antennas, how to tune, in¬ 
stall, operate and troubleshoot. $1.95 

ALP-1—GENERAL CLASS LICENSE 
HANDBOOK—by Pyle W70E. A com¬ 
plete guide including typical ques¬ 
tions and answers, to help you pre¬ 
pare for the FCC Technician, Con¬ 
ditional or Genera I amateur rad io 
exam. A good writer is quite a help 
in this sort of thing. $2.50 

AMA-1—AMATEUR RADIO ANTENNA 
HANDBOOK—by Hooton W6TYH. Basic 
theory, construction and tuning of all 
the well known and effective ham 
antennas. Good stuff on feed lines 
and towers too. $2.50 

A M P-1—TROUBLESHOOTING A M A- 
TEUR RADIO EQUIPMENT—by Pyle 
W70E. A guide for all hams who want 
to keep their gear on the air by 
themselves. Includes complete sche¬ 
matics of many popular ham trans¬ 
mitters and receivers. $2.50 

AMR-1—ABC'S OF MOBILE RADIO by 
Martin. Covers subject of two-way FM 
mobile operation. Equipment, control, 
range, power supply, receivers, trans¬ 
mitters, installation, and uses. Quite 
comprehensive. $1.95 

ASM—AMATEUR RADIO STATION 
MANUAL. Contains station log, cross 
index for calis/names, record sheets 
for WAS, WAC, WAZ, schedules, 
equipment records, net data, DX 
records, world prefixes, etc. $3.95 

B E O — OSCILLATOR Cl RCU ITS—b y 
Adorns. This book is designed for the 
fellow who really wants to know how 
electronic circuits work. It is written 
with incredible simplicity and uses 
four color diagrams to effectively ex¬ 
plain just what happens in circuits. 
Covers all nine basic oscillator cir¬ 
cuits. $2.95 

BER—RADIO CIRCUITS. Uses four 
color circuits to explain just what is 
happening in the various circuits in a 
receiver. One of the best systems yet 
to explain the working of circuits. 

$2.95 

CB3—CITIZENS BAND RADIO MANU¬ 
AL. Just about everything you will 
need to know about CB plus service 
data on 34 popular models of CB gear: 
Cadre, Capital, Citi-Fone, Eico, Globe, 
Gonset, Hollicrofters, Heath, ITT, La¬ 
fayette, La Salle Magnavox, Philmore, 
Poly-Com, Vocahne, Webcor. $2.95 

DIT—DIODE CIRCUITS HANDBOOK 

by Rufus P. Turner. The lowly diode 
has come into its own these days. 
Here are nearly 100 diagrams of cir¬ 
cuits with discussions and complete 
explanations of their operation. $2.50 

HAJ—HAM ANTENNA CONSTRUC¬ 
TION PROJECTS. Low cost construc¬ 
tion methods, transmission-lines, an¬ 
tenna tuners, etc. Over two dozen 
interesting and inexpensive antennas. 

$2.95 

HAM—SO YOU WANT TO BE A HAM 
by W2DJJ. Includes all the would-be 
radio amateur needs to get started in 
ham radio. $2.95 

HAP-1—ABC'S OF HAM RADIO—by 
Pyle W70E. How to get a Novice 
license. Excellent book by a top au¬ 
thor, $1.95 


HRC—HANDBOOK OF HAM RADIO 
CIRCUITS by W9CGA. Includes cir¬ 
cuit diagrams, photos and discussion 
of the circuit of 36 pieces of ham 
equipment. Here are the basic cir¬ 
cuits so you con design anything you 
need. $2.95 

MAT—ELECTRONICS MATH SIM¬ 
PLIFIED. Algebra, trig, logs, ohms law, 
frequency, reactance, inductance, ca¬ 
pacitance, power supplies, etc. Quite 
comprehensive. $4.95 

MCN—MODERN COMMUNICATIONS 
COURSE—by Noll. Aimed more at 
commercial radio than amateur, but 
an excellent book for home study or 
class work. Covers transmitters and 
antennas quite well. $4.95 

MMD—ELIMINATING MAN MADE IN¬ 
TERFERENCE—What makes it, how to 
find it, how to cure it in homes, fac¬ 
tories, automobiles, aircraft, boats, 
etc. Or maybe you haven't been 
plagued lately. 160 pages. $2.95 

QAN—2ND CLASS RADIOTELEPHONE 
LICENSE MANUAL—by Noll. Another 
73 author makes it in the big time. 
Q & A manual for commercial ticket. 
Get one, you never know when it'll 
be handy . . . and this sure proves 
what you know, or don't know. 


RSG—NORTH AMERICAN RADIO-TV 
STATION CUIDE—Over 7500 stations 
listed by city, state and frequency. 
AM-FM-TV. $1.95 

SIH—SSB COMMUNICATIONS HAND¬ 
BOOK—by W6YTH. This book covers 
oil known methods of generating SSB 
with details on them. Discussion and 
schematics on many popular SSB rigs. 
Very educational, and mostly for the 
horn. $6.95 

SWL-1—ABC'S OF SHORT WAVE 
LISTENING—by Buckwalter. Covers 
whot to listen to, frequencies, qnten- 
nos, receivers, QSL's, space nopals. 
Good basic cook for SWL'ing. $1.95 

TCM—TRANSISTORS CIRCUIT MAN¬ 
UAL—by Lytel. Schematics and de¬ 
scriptions of over 200 transistorized 
circuits, covering just about anything 
you can possibly want to do with 
transistors. $4.95 


TUB—TUBE SUBSTITUTION HAND¬ 
BOOK. This book is invaluable when 
something goes blip and you are fresh 
out of the exact replacement. $1.50 

BOOKSHOP 

SUBSCRIPTION 

SERVICE 

While you are sending in an order 
to Bookshop you may care to sub¬ 
scribe to one of the electronic maga¬ 


zines. U.S. only. 

Radio-Electronics 1 yr. $5.00 

Popular Electronics 1 yr. . $4.00 

Electronics World 1 yr. . . . $5.00 

ATV Experimenter 1 yr.$1.00 

QST 1 yr. $5.00 

CQ 1 yr. (not recommended) . S5.00 
Popular Mechanics 1 yr. ...... .$4.00 

Popular Science 1 yr. ..$4.00 

Science & Mechanics 1 yr. ... .$4.00 
Electronics Illustrated 1 yr.$2.00 


Send check or M.O. to: 
Radio Bookshop 
Peterborough 
New Ham Shire 
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two tones might work. There are some fairly 
sophisticated filters available these days. We 
are open for articles along this line. 

Slow Scan Television 

The FCC apparently has finally come 
through with the slow scan tv permission. 
Well have the exact frequency allocations 
by and by. This rule change has been hang¬ 
ing fire for about seven years now. Oppo¬ 
nents to the proposal grumble that the slow 
scan signals are horribly wide and make a 
mess in the phone bands. Proponents point 
out all the things we can do with slow scan. 
We shall see more of both sides. 

We have a couple of slow scan articles in 
the works here and will publish them as soon 
as we can. We are interested in more. Andre 
of Vanguard Labs has an idea that you might 
like to play around with ... he is working 
on a system that will use a regular tv camera 
and monitor. Then you would record the 
signal on a drum and slow down the drum 
for radio transmission. The signals would 
record on another drum at the other end and 
this would speed up and the picture could 
be seen on the monitor. Instead of using a 
slow phosphor viewing tube you would just 
repeat the same picture over and over. 

At any rate, slow scan is here so let’s see 
what we can do with it. Let’s try to cause 
as little QRM with the signals as we can 
and see what kind of interesting systems we 
can work out. It wasn’t very many years 
ago that there were a lot of laughs when I 
proposed a WAS certificate for RTTY. Now 
it is time for one for television! 

Your Advanced Class License 

Our series on the Advanced License Study 
Course is winding up this fall. If you’ve 
followed the series you should have no trou¬ 
ble at all in getting your ticket and keeping 
most of vour allocations. We will continue 
on with a study guide for the Extra Class 
and, I suspect, eventually go back and pro¬ 
vide you with a course for the General 
Ticket. 

Many of our readers write to tell us that 
the course is being used with great effective¬ 
ness by their clubs, with an hour or so de¬ 
voted to questions and answers at the be¬ 
ginning of each club meeting based upon 
the current text. When the series is done we 
will bring the whole thing out in a separate 
book which can be kept at hand for future 
club courses. . . . Wayne 




These valuable EXTRA features 
included in both editions! 

• GSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs' License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


GET YOUR NEW 
ISSUE NOW! 

Over 283,000 QTHs 
in the U.S. edition 
$6.95 

Over 135,000 QTHs 
in the DX edition 

$4.95 

See your favorite dealer or 
order direct (add 250 for 
mailing in U.S., Possessions 
& Canada. Elsewhere add 

500). 

Radio Amateurs' Prefixes 
by Countries! 

A.R.R.L. Phonetic Alphabet! 
Where To Buy! 

Great Circle Bearings! 

International Postal 
Information!. 

Plus much more! 


RADIO AMATEUR III | 

callbookiNc 

Dept B,4844'W. Fullerton Ave. 

Chicago, 111.60639. 

* * 

i Reader comments on the DX Hand- 


WRI T£ for 

FRFF 

BROCHURE! 



* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


* • 


book . 

‘ Extraordinarily complete ’ . . W3BNW 
The ivall map is fabulous” . . . K5MVF 
“Absolutely delighted ” .... W1MRS 
*7 use it every day . . . invaluable ” . . . 

W9CEL 

u Particularly appreciate the 80M info” 

. . . W9YBD 

“Must reading for every DXer ” . . W2API 


a 


ii i 


* 

* 

* 

* 

* 

* 

* 


I Order your copy now. $3 from 73, J 
* Peterborough, NH 03458 * 


NOISE BLANKER 



Removes Interference .generated 
by auto ignitions, appliances, 
radars, and other sources of 
high energy pulse noise. Spe¬ 
cifically designed for VHF op¬ 
erators requiring maximum noise 
suppression for reception of 
weak !>X and scatter signals. 
Connects In the coax between 
converter and receiver. All solid- 
state design features silicon 


Field Effect Transistors for reliability and best cross*moduia 


tion characteristics. Specify 
of 12-1S, |no-HO. 125-170 


SWAN 250 . Add noise blankin; 


converter output frequency, Choice 
VDC: phono or BXC connectors. 


capability 
•r 


to this popular 

transceiver with the NVKKTTOM TXU-250 Noise Blanker. 
Mounts on rear of cabinet without drilling; easy to Install. 
Price; $29.95 postpaid. Calif, residents add sales tax. All 
products are warranted for one year and ottered on a satis¬ 
faction or return basis. 

WESTC0M ENGINEERING COMPANY 

P.O. Box 1504 Son Diego. Col, 92112 
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GET IT from GOODHEART! 


EVERYTHING UNCONDITIONALLY GUARANTEED 

SIUC. RECTI F, 8000 PIV 400 MA, Large user's terrain, 
invent-, not rejects! Slater SLA0S-2 Max: reverse, 2 uA: 
fwd drop, 8-2 v. Cost $8 ea. PAIR Postpaid ..... SS.30 

ELD ICO SSB Adapter SBA-l with book, converts any re¬ 
ceiver with 455 kc IP to SSB; select either uppor or lower 
side hand: also adds CVV oscillator If you have none. 
Many Jfutures and a very expensive unit dm cn 

R-23/ARC-5 Command revr 100-550 kc. Shpg. wt. 0~ ,, 14.95 

A. R.C. 12 £22 Command revr 540-1.000 ice. 9# ...... 17.95 

LM-14 freq, meter. .019c 125 ke-20 rat*. 15£ . —.... 57,50 

TS-323/UR freu. meter 20-480 me. ,0019c .......... 169.50 

BC-221*s OK _..$57.50 TS-175 OK ........ 125.00 

CLOSING OUT Radio Receivers 39-4000 me at CRAZY 
LOW PRICES! Ask for APK- 1Y /CV-253 sheet. _ 

SP-800-J L iievr. 0,54-54 me, aligned, grid. ..........230,00 

R-382/URR grid OK. w/AC sply & bock .......... .525,00 

WANTED: GOOD LAB TEST EQUPT A MIL COMMUNIC. 

TIME PAY PLAN: Any par chase totaling + nr~t 

$160.00 or more, down payment only .......... 1 vyp 

WE PROBABLY HAVE THE BEST INVENTORY OP 
GOOD LAB TEST EQUIPMENT IN THE COUNTRY, BUT 
PLEASE DO NOT ASK FOR CATALOG! ASK FOR SPE¬ 
CIFIC ITEMS OR KINDS OP ITEMS YOU NEED! WE 
ALSO BUY! WHAT DO YOU HAVE? 


R. E. GOODHEART CO. INC. 

Box 1220-GC. Beverly Hills. Calif. 90213 

Phones: Area 213, office 272-5707, messages 275-5342 


PLEASE INCLUDE YOUR ZIP CODE 
WHEN YOU WRITE 73. 


$$$ More Dollars $$$ 
FOR YOUR EQUIPMENT 

We at Bel-Air pay more. Spe¬ 
cializing in police and marine 
monitoring and transmitting 
equipment. All HF, FM, busi¬ 
ness units. Also ham gear and 
tower equipment. Below 
wholesale prices on many 
items with new factory war¬ 
rantees. 

Terms available 

Write, phone—We pay freight on 

all purchases 

The Big One 

Bel-Air Electronics 

5403 Grand Ave. 

Omaha, Nebr. 68104 
402 451-6477 


WTW Report 

Since the last report, conventions and 
hamfests have caused QRM and we missed 
the last issue of the magazine. We now have 
a good system lined up, so my service to 
all of you will be speedier and more ef¬ 
ficient. Remember , . . send all reports di¬ 
rectly to me. Don’t send anything to 73 
Magazine. I have all the certificates here 
and am sending them directly. 

We still need a good club in W/KI, 
W/K2, and W/K0, as well as Africa for 
WTW card check points. 

There seems to be some confusion about 
phone certificates. SSB and AM are both 
phone, and count toward the award for 
either mode. 

Regarding Don Miller’s cards . , . we are 
only accepting the ones that ARRL accepts 
toward DXCC, thus no one can say we make 
our rules as we go along. We accept as a 
country any spot recognized by any national 
radio society. If ARRL accepts, we do too. 
If RSGB accepts it we do too, Send 25# 
to get a copy of the country list/tally sheet. 
This will relieve any doubts you might have. 

There are strong rumors that a number 
of fellows are getting close to WTW-300 
on 20 now. I wonder who will be first to 
qualify? Check your cards very carefully 
as we look them over with a critical eve 

of 

and will disqualify any which show they 
have been tampered with. 

To make the task of anyone cheeking 
your cards for the awards easier, I strongly 
suggest, when possible, to have all QSO in¬ 
formation on one side of the card, along 
with your call sign in fairly large letters. 
Next time you have QSLs printed, how about 
keeping this in mind? The business of flip¬ 
ping cards over and over when checking 
them can become a chore and requires 
twice the time. 

Remember, to qualify for WTW, all con¬ 
tacts must have taken place after May 1, 
1966. 

The following stations have qualified for 
WTW since the last listing: 

WTW-200, 14 MHz Phone: 

Certificate #11, K8YBU 

12, PY3BXW 

13, W6MEM 


100 


73 MAGAZINE 








WTW-100, 14 MHz Phone: 

54, K5TGJ 

55, K4VKW 

56, SV0WL 
WTW-100 21 MHz Phone: 

13, W6MEM 

14, K4VKW 

15, WA1EUV 
WTW-100, 21 MHz CW: 

5, W0RRS 

WTW-100, 14 MHz CW: 

15, K4CEB 

21 MHz Phone still has only W40PM with 
#1, and 28 MHz both Phone and CW still 
await someone to pick up #1. 

As soon as enough scores are received, 
I will start a running list of the number 
of countries various fellows have worked. 

. . . W4BPD 


USED MODEL 501 TV CAMERAS 



'\ '•' ;^ ~ f y* y'' 


• V' > 


MADE ^ 
IN U.S.A. 


$160.00 FOB Hollis 

Each month we have a limited number of 
used TV cameras which we make available to 
hams at greatly reduced prices. These cameras 
were rented out for temporary surveillance 
jobs on construction sites, county fairs, con¬ 
ventions, etc. All have been checked out and 
are guaranteed for 90 days. Complete with 
vidicon and lens. 


Tell Our Advertisers 


You Saw It In 73 


Used Model 501 sale priced 
$160.00 FOB Hollis 

Don't delay. Only a few used cameras are 
available each month. For specifications send 
for our illustrated catalog. 


VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423 


A NOTICE OF HIGH IMPORT 

While we have had to reluctantly inch our subscription rates up just 
a hair, we have managed a real coup for you, the dedicated reader! We 
have nailed down, for the time being, our three year subscription rate. 
Take advantage of this obvious oversight. Sock it to us. Gold is up, 
silver is up, the pound is down. ... we warned you. This is a good deal. 
We shall say no more. 


Name .. Call 


Add 


ress 


City 


State 


L ip 


New subscription • 


renewal - 


extension ?• 


I $12 THREE YEARS! 

□ One year $6 

□ HAM RTTY $3 

□ DX Handbook $3 

□ VHF Antennas $3 


While you are at it you might as well order some of our nice books 
listed above. Also it wouldn’t hurt to get a $3 binder or two. And re¬ 
member, 73 now costs a lousy $26.28 for three years on the newsstand. 
Appalling. 
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BLOWERS 

standard 19" rack 
cabinet size; HOv 
60 eye General 
Electric % HP 
3750 RPM motor 
with 5" squirrel 
cage blower. Mfg. 
McLean Engineer¬ 
ing Lab. with dust 
filter, 55 lb. ship¬ 
ping wt. MOTOR 
ALONE WORTH 
MUCH MORE 
THAN THIS 
PRICE 

NEW $17.95 



COMPUTER GRADE 

ELECTROLYTICS 

40,000 

MFD 10 VDC 

5,000 M FI 

> 36 VDC! 

20,000 

25 

3.500 

75 

16.000 

12 

2,500 

80 

10.000 

15 

1,500 

100 

8,000 

55 




(If out of stock we will send next highest value) 
CHOICE $1.35 each .10/$ 12.25 



INTEGRATED CIRCUITS 

TJL 914 open gate Fairchild with 30 different 
projects to use this I.O. in. NEW from manu¬ 
facturer .$1.00 ea. 


3 DIGIT COUNTERS type used in tape 
recorders . 50e ea., 10/$4.50 

TELETYPE PAPER ROLLS 8V 2 m wide 

. 75c ea., |2 rools $7.50 

TELETYPE PAPER TAPE 11/16M wide 
. 25cca., case of 40/$7.50 



CRYSTAL OSCILLATOR KITS USING I.C. UL 914 

Stable, Harmonic-rich output crystal osc. range 100 KC to 
10 MC—Kit includes Fairchild I.C. UL 914, crystal sockets, 
resistors, capacitor. & PRINTED CIRCUIT HOARD, with 

instructions for assembly .$2.00 per k.t 

12V 5 AMP filament transformer with over load fuse, 

NEW . $3.00 ea. 

1000 P1Y-.1 AMP DIODES 

Tophat or Epoxy .40c ca.10/ $3.75 


IBM Regulated Transistor Power Supplies—heavily filtered 
and regulated. Extremely low ripple—with plug-in regulator 
card—with schematics 


1*2 1 

V Output 

at 

20 

amp 

40 

lbs 

$29.95 

1*2 1 

7 Output 

at 

it; 

amp 

35 

lbs. 

$24.95 

1*2 1 

7 Output 

at 

12 

amp 

30 

lbs. 

$19.95 

12 ^ 

7 Output 

at 

4 

amp 

15 

lbs. 

$14.95 

12 1 

7 Output 

at 

2 

amp 

10 

lbs. 

$ 9.95 






(ship. wt.) 



Circuit breakers for both AC input and DC output. Voltage 
variable from 11 to 13 volts with pot. 115 VAC 60 eye 
input. Excellent condition. 





Visit our 2nd Store Opening Sept. 1st. 
247 So. Meridian, Indianapolis, Ind. 


638-7213 


R & R ELECTRONICS 

1953 S. YELLOWSPRINGS ST. 

SPRINGFIELD, OHIO 
Dept. 7F 

$2.00 minimum order FOB Springfield, Ohio COD order *25% 
deposit. Please add sufficient postage, we refund all unused 
amount. Ohio customers add \% sales tax. 

SATISFACTION GUARANTEED 
ON ALL ITEMS 



CROSSWORD 

by 


Michael Kreslla 
Box 57 

Marion, Ohio 43302 



Across 

I. An amplifying station used to boost the volume 
on long telephone lines. 

5. Noise heard in a receiver due to atmospheric 
disturbances. 

10. The lack of dilution of a hue by white. 

I i. Flyback. 

12. An electrode used to initiate conduction at the 
desired points in each cycle. 

13. Undesired sound. 

14. Aluminum. (Abbr.) 

15. To make merry. 

19. A series of names, numbers and words. 

21. A world-governing body. (Abbr.) 

22. The centimeter-gram-second electromagnetic 
unit of a magnetic induction. 

26. Also called piggy-back control. 

28. Trade name for a phenolic compound having 
good insulating qualities. 

29. Use of radio signals for course-plotting. 

30. To push with sudden force. 

31. An electrode whose primary function is to re¬ 
verse the direction of an electron stream. 
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SCR-SILICON-CONTROL RECTIFIERS! 


PRV 

I6A 

25A 

PRV 

I6A 

25A 

50 

,50 

.75 

400 

1.60 

1.90 

too 

.95 

1.20 

600 

1.95 

2.75 

200 

1.15 

1.30 

800 

2.85 

3.60 

300 

1.40 

1.65 

1000 

3.70 

4.50 

5U4 

Silicon 

Tube 

..$1.50#, 5 for $5 

5R4 

Silicon 

Tube 

.$4®, 3 for $9 

866A Silicon Tube 

- -$I0{5 

h 2 for $18 | 


MICA MTG KIT T036, T03, TOIO, 4/$l 
ANODIZED T036 INSULATOR ..,.5/$l 
ZENERS I Watt 6 to 200V ..80#, 3/$2 
ZENERS 10 Watt 6 to 150V $|<®, 6 $5 
STABISTOR up to Ten Watt, 20 for $ I 

Wanted Test Sets ( TS ) & Equip. 

* TRANSISTORS * SCR’S * ZENERS!!! 
Full Leads Factory Tested &. GTO! 
PNPI50 Watt/15 Amp HiPwr T036 Case! 
2N44I, 442, 277, 278, DS50I Up To 

50/VCBO .$1(3), 7 for $5 

2N278, 443, 174. Up to 80V $2#, 4 for $5 
PNPI50 W/2NI980, 1970 & 

2N2075, 2079 .$2#, 3/$5 

PNP 30 Watt/3 A, 2NII5, 156, 235, 242 

254, 255, 256, 257, 301 40c# _3 for $ I 

PNP 2N670/300MW 35c# ......5for$l 

PNP 2N67I/I Watt 50c# ......4for$l 

PNP 25W/TO 2N538. 539, 540 ,.2 for$l 

2NI038 6/$l, 2NI039 ....4 for$l 

PNP/T05 Signal 350MW 25e®, 5 for $ I 
NPN/T05 Signal IF, RF, OSC 5 for $ I 
Finned Heat Sink 180 SO", $1#. 3/$2 
Finned Sink Eguiv. 500 SQ~. $3#. 2/$5 
SILICON PNP/T05 &. TOI8 PCKG 
2N327A, 332 to 8, 474 to 9. 541 to 3. 

935 to 7 & 1276 to 9. 35c# .......4/$l 


866 C.T./2.5V/I0A 

XFMR 10 Ky Insltd 


FILAMENT 

-3 '$5 


Bandswitch Ceramic 500W 2P/6Pos, $2# 
5Hy-400Ma Choke $4 3) .......... 2/$5 

250Mfd @ 450 Wv Leetlytic $3#, 5/$IO 


Send 25e for New Catalog 
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'That's A Bay 

-TAB” • SILICON ONE AMP DIODES 

Factory Tested & Guaranteed 


Piv/Rms 

Piv/Rms 

Piv/Rms 

Piv/Rms 

50/35 

100/70 

200/140 

300/210 

.05 

.07 

.10 

.12 

400/280 

600/420 

800/560 

900/630 

.14 

.21 

.30 

.40 

1000/700 

1100/770 

1700/1200 

2400/168 

.50 

.70 

1.20 

2.00 


*All Tests AC & DC & Fwd & Load! 

1700 Piv/1200 Rms (a) 750 Ma. 10 for $10 
2400 Piv/1680 Rms f® 750 Ma. 6 for $11 


We Buy, Sell & Trade As Weill 


“TAB” 
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TERMS: Money Back 
Guarantee! Our 24th 
Year. $5 Min. Order 
F.O.B. N. Y. C. Add 
Shipping Charges. 

OX PEARL ST., BKLYN, 11201 N.Y. 

PHONE 212*522-7300 

Send 23 c For Catalog 


Silicon 

Power Diodes, Studs &. 

P.F. ** 

D. C. 

50Piv 

lOOPiv 

20OPIV 

300Piv 

Amps 

35Rms 

70Rms 

l40Rms 

2IORms 

12 

.25 

.50 

.75 

.90 

** 18 

.20 

.30 

.75 

1.00 

45 

.80 

1.20 

1.40 

1.90 

160 

1.85 

2.90 

3.50 

4 60 

240 

3.75 

4.75 

7.75 

10.45 

D. C. 

400Piv 

600PiV 

700Piv 

SOOPiv 

Amps 

280Rms 

420 Rms 

490 Rms 

630 Rms 

12 

1.20 

1.50 

1.75 

2.50 

** 18 

1.50 

Query 

Query 

Query 

45 

2.25 

2.70 

3.15 

4.00 

160 

5.75 

7.50 

Query 

Query 

240 

14.40 

19.80 

23.40 

Query 


DC 3*/* w Meter/RD/800Ma $3#, 2/$5 

Socket Ceramic 866 Tube ..._,,.5/$l 

Socket Ceramic 4X150/Loktal ......4/$l 

W.E. Polar Relayr255A $4®, ...3/$IO 

Toroids 88Mhy New Pckg 75c®.4/$2 

200 KC Freg Std Xtals ............4/$2 

2 Side/eu Printed Ckt Bd New 9x12* $1 


6 

3 


,50/$l 
for $1 
for $1 
.4/$IO 
.. $1 


Finished Piezo Xtals Blanks 
Line Filter 4.5A(3) II5VAC .. 

Line Filter 5A® 125V AC .... 

Choke 4Hy/0.5A/27O $3# .... 

H'sld Stevens Precision Choppers 
PL259A & S0239 CO-AX M&-F Pairs 3/$2 
Phone Patch Xfmrs Asstd .... 4 for $1 
FT243 Xtal &. Holder, surplus .. 5 for $ I 

Insltd Binding Posts “EBY” _ 25/S I 

Sun-Ceils Selenium Asstd ....- |0/$I 

Band Pass Filters 60, 90, 150 eys. ,3/$3 
2.5MH Piwound 500MA Choke .....3/$i 
Beam Indicator Selsyns 24VAC . ...2/$5 

Fuse 250MA/3AG .50/$l, 300/$2 

Oil Cndsr Strobe, Photoflash 25MFD 

2000V G.E./Pyranol, $7# ..2/$IO 

Resistor Bleeder 50K/I00W ....3 for $1 

Send 25 c for Catalog 

Diseaps .001®I000WVDC 10c# . 

Dicaps, 2x .004@I000WVDC 15c#, 
Diseaps .03®I000WVDC 15c# ... 

Diseaps .01 #2000WVDC 18c# .. 

Diseaps .001 <®5KVWDC 20c# .. 
Diseaps ,005#5KVWVDC 25c# . 
Diseaps l30mmG/6KV 20c .. 


.02@50WVDC ...... 

6 or I2VAC Minifan 


.25 


. 20 /$! 

I0/$I 
. I0/$I 
. 6/$l 
. .6/$l 
. .5/$ I 
..6/$l 
for $1 
....$1 


& Blade _ 

X-Formers All 115F-60 Cy Primary — 

2500V# iCMa & Fil $2# ........ ,4/$5 

II00VCT# 300Ma, 6v@ 8A, 5V # 3A & 
125V Bias, abt 1200 VDC $4# ...3/$l2 
480 Vet# 40Ma & 6.3# I.5A CSD $1.50 
10 Vet# 5A &. 7.5 Vet @ 5A .......$5 

6.3 Vet I5.5A & 6.3 Vet # 2A ......$4 

7.5 Vet# I2A $3# ... 2/$5 


Down 

1. To preserve for later reproduction. 

2. A high-vacuum thermionic tube used to control 
the magnitude of current flow. (PI.) 

3. Also called antennas. 

4. An ionized layer in the atmosphere, about 55 to 
85 miles above the earth's surface. 

6. Representation of an operating system by com¬ 
puters and its associated equipment and per¬ 
sonnel. 

7. The rotation of a cross-section of a waveguide 
about the longitudinal axis. 

8. The parts of a digital computer which carry out 
instructions in proper sequence. 

9. Capable of being heard. 

16. The transmitted portion of the suppressed side¬ 
band. 

17. A dielectric that retains a charge after the 
charging field is removed. 

18. A metallic alloy having special magnetic prop¬ 
erties. 

20. Fixed set of plates in a variable capacitor. 

23. Slang expression for radio broadcasting. 

24. A position of authority or trust. 

25. A refinement added to an impedance bridge to 
avoid the effects of capacitance to ground. 

27. A device, also known as acoustic radar. 


Solution Pg. 106 
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$100,000 IN PRIZES 


£ $45 OPERATING DESK 

$ FREE WITH 10 SUBSCRIPTIONS 

j* Walnut Pervaneer finish 18" x 40" x 29" high 
i with 4 drawers, great for transceivers. Easy to 
it assemble. FOB Mo. 48 lbs. Send 10 new $6 3* 
subscriptions. USA only. & 

| 73, PETERBOROUGH, NH 03458 | 
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MORE RANGE ... 
with NO NOISE 


Solution To Puzzle on Pg. 118 



ELIMINATE IGNITION NOISE 

ELECTRO-SHIELD 8 

YOUR ENGINE . 


FROM 


ESTES ENGINEERING CO. 

543 W. 184th St., Gardena, Calif. 90241 



Interested in what 


Eu rapean 11ams are 
accomplishing at the 


»-*.»*•«**• higher frequencies ? 


ZtITSCHRIfl FUR PEN VHF UHF flfflfmUR 


Bead UKW - BERICHTE, the authoritative German 
quarterly, now with English summaries! Applications 
of the latest VHF and UHF techniques; equipment and 
antenna construction details. Each sixty- page issue 
packed with practical articles written by the most 
outstanding amateurs in Europe. 

Annual subscription U, S. A. $3.00, Canada $3.25 
H» Ingwersen, PAMFN Box 87, Topsfteld, Mass. 01983 


CQ de W2KUW 

All tubes bought 
Electronic items wanted 
Topping all offers 

TED DAMES CO. 

308 Hickory St., Arlington, N.J. 07032 


Tell Our Advertisers 
You Saw It In 73 



YOUR CALL 

Please check your address label and make sure 
that it Is correct, in cases where no call letters 
has been furnished we have had to make one up. 
If you find that your label has an EE3*&* on it 
that means we don’t know your call and would 
appreciate having it. 




$100,000 IN PRIZES 



$160 ENCYCLOPEDIA 
FREE WITH 20 SUBSCRIPTIONS 

New American Encyclopedia in 16 vol¬ 
umes, over 6000 pages, over 1100 full 
color pictures! Completely up to date, 
latest edition. FOB. If you have children 
you should have an encyclopedia. Just 
send us 20 new $6 subscriptions to 73. 
USA. 


| 73. PETERBOROUGH, NH 03458 
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Propagation Chart 

September 1968 

ISSUED JUNE I 


DUAL GATE MOSFET 

PRE-AMPS 


J. H. Nelson 


u. s. s. R. 


WEST COAST 


ALASKA 


ARGENTINA 


AUSTRALIA 


CANAL ZONE 


ENGLAND 


HAWAII 


INDIA 


JAPAN 


MEXICO 


PHILIPPINES 


PUERTO RICO 


U, S. S. R, 


ALASKA 


ARGENTINA 


AUSTRALIA 


CANAL ZONE 


ENGLAND 


HAWAII 


INDIA 


JAPAN 


MEXICO 


PHILIPPINES 


PUERTO RICO 


EASTERN UNITED STATES TO: 


14A 14 


GMT - 


ALASKA 


ARGENTINA 


AUSTRALIA 


CANAL ZONE 


ENGLAND 


HAWAII 


INDIA 


JAPAN 


MEXICO 


PHILIPPINES 


PUERTO RICO 


SOUTH AFRICA H H 


00 02 04 06 08 10 12 14 16 18 20 22 


14B 14 


14 14 


14A 14 14 | 7A 114 2lA 21A 21V 21A 21V 21 


14 14 


14 14 


7B H 14 


14V 21 


14 21 121V 


21A 2IV j 2IV 


14 14 


14 121A 21 21 21 


7 A 7B 14V 2! 


HA 14 


14B | 7B j 7B j 7B j 7B |l4 jl4 |l4V |l4\ 114V H 


7B 7B 7H 7B 



14B 114B 7B 114 14A 


14 21 21 21 21A 21A 


14B 14 14 14 14 14 


14 21 21 21 21 21 


21V 21V 21A 21A 21V 21 


14 V 114 V 


7A 114A 21 


CENTRAL UNITED STATES TO: 


14V 14 14 


21 14V 14 14 14 


21V 21 14 14 14 


21A 14\ 14 14 14 


21A 21 


14 14 


14 V 14 


14 V 14 


14 V 14 


14 14 


14 14 14 14V 


21 21 21V 21A 21A 21 


7B 14 14 14 21 21A 


7 A 14 21A 21A 2lA 21,A 21A 


14 V 21 HA 14 


7B 114A 21 21V J14V 


7B 7B 7B 7B 14 


7B 7B 


14 j 14A 14 


HB 7B 14 


14 A 14V 21 


14 14 


7B 7B 7B 7A 14 14 14 


14 21 21 21 


SOUTH AFRICA 14 14 


7B 7B 7B 7B HA 21 21V 21A 21 


7B 7B 14 


HA 14 


WESTERN UNITED STATES TO: 


14 14 


21 21 


14 14 


14 14 


14 14 21 21V 21V 21A 21 


21A 21A 21 


1A 21A 21 


14 14 14 14 


14 14 


14 14 14 21 [21A 


21 21A 21A 21A 2lA 


14A 14 14 


7B 14 14 14A 14 V 14 


14 7 14A 21 21A 21A 


14 HA 14 


It 4 14 


14 A 14 


14 14 


1A 14 14 14 


7B | 7B | 7B | 7B 14B 14B 14 ll4B 


7 7 7 7 14 14 14 14 A 


14 |21 |21 [21A |2lA 


H 114 14 14 V 


14 21 21A [21A 21V 21A 


SOUTH AFRICA u 14 7B 7B 7B 7B 14 14A 21 21 2! 


U. S.S. R. 


EAST COAST 


7B I 7B 


21 HA H 


!VANGUARDS 


P 

« CXJAi MSSf JI 

v***v.jAy*o f.i.gc risifri#: 



■Mf v f- i; 


••*>* v - ’ > •. 7.\\- Vv-rc ; 


/v./ >'4 


mm 






iaMlSi 

w 'iv : : "i 


to 175 Mhz. $ 19.95 ppd. 
to 300 Mhz. $ 23.95 ppd. 
to 400 Mhz. $ 27.95 ppd. 
to 450 Mhz. $ 31.95 ppd. 

• Available from 5 MHz. to 450 MHz. Bandwidth is 
approximately 5% of frequency. 

• Two Dual Gate MOSFET amplifier stages with each 
having a tuned input and tuned output. Each Dual 
Gate MOSFET is actually an integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 triodes. 

• Exceptionally low noise (2.5 DB at 175MHz.), great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate MOSFETs. 

• Internal connections for high impedance AGO or 
manual gain control if needed. 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard impedance is 50-75 ohms. 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character- 
istic, 

• Full wave UHF diodes protect input transistor. 

• Operates on 6 to l& volts DC, 5 to |5 Ma. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 


14A 21 


21A I 21A 


Wouldn't 


A. Next higher frequency may be useful at this hour. 
®. Very difficult circuit at this hour. 

Good: 1, 2, 8-13, 16, 17, 19-27 
Fair: 3, 4, 6, 7, 14, 18, 28-31 
Poor: 5, 14 

Note: YHF forecasts have been discontinue due 
to lack of reliable information. 


your ad 
Look good 
here? 
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LOOKING FOR 
THE WEAK ONES? 

The TEKRAD Mark V antenna has an 
enormous capture area compared to 
quads and yagi antennas . . . really 
pulls in the weak ones, and you work 
what you hear! 

Missing DX off the side of the beam? 
The Mark V is omnidirectional so you 
know where the band is open at any 
time. 

Windstorms worry you? The Mark V 
is impervious to wind and will stay up 
while the quad is going through the 
neighbor's roof. 

Like to work all bands ? Sure you do, 
and the Mark V will instantly put you 
on any band from 80M to 10M, hori¬ 
zontally polarized, with high efficiency 
and low VSWR. Make your transceiver 
act like a 2KWPEP rig, loudest on the 
band. 

The Mark V antenna comes to you 
complete, ready to use, cut to length 
with 70 feet of feedline for only $32.50 
postpaid. All you have to furnish is a 
mast or tower about 50-60' tall. 

Order today while the band$ are hot . 

3_ W4JM7Bay W4S1W/BIII 

EKRAD, INC 

RO. BOX 57 VALPARAISO, FLORIDA 32580 


Dear 73, 

After reading some tower construction articles in 
the July issue of 73, I had a horrible thought; does 
the average ham realize what the common termite 
might do to a wooden tower, if given the chance? 

Anyone constructing a wooden tower should take all 
precautions to prevent damage by termites or other 
pests or decay. Consult your local lumber or hardware 
dealer for the necessary materials to treat the wood 
and nearby ground to prevent any such damage. 

George S. Stevens WB2ZFA 
Mays Landing, NJ. 


Dear 73, 

I want to take this opportunity to comment on the 
incentive license study sections in your magazine. I 
think they are the best. Really, I’m learning more by 
your type of presentation than I ever could out of the 
Handbook. I believe that basically the Handbook is 
designed fror a person who has a basic knowledge of 
electricity and a little experience of the same. Coming 
in cold with absolutely no knowledge, the Handbook is 
very confusing to me. Most of the other hams in the 
club here think the same. In other words, fine business. 

G. Gerald Burger WA0KUA 
Secy. Huron Amateur Radio Club 


Dear Kayla, 

Decidedly like what you are doing. The humor is 
splendid and your Advance Class course is excellent. 
Keep laughing and the temptation to wring your hands 
is not so great. 88 to you too. 

Jim Kaufman WA0RD 
Boulder, Colorado 80302 



DXERS and DXERS-TO-BE 

Want to keep up to the minute of what's 
happening DXwise? Subscribe to Gus 
Browning W4BPD's new weekly DXERS 
MAGAZINE. 24 pages of DX events, com* 
ing up DXpeditions, QSL info, pix, etc. 
Rates, US surface $11.00. US air mail $12.90, 
West Indies $18.50, S. America and Eur¬ 
ope $23.00, rest of world $30.00. 

New rates due to postal increase 

The DXERS MAGAZINE 
c/o W4 BPD 

Rout* I, Box 161-A, 

Cordova, S.C., U.S.A. 





7550 BIG BEND 
ST. LOUIS, MO. 6311? 
(314) 644-1500 


ALUMINUM TOWERS 

Send postcard for Literature 


Dear Kayla, 

The big *‘40 meter push” which you presented in 73 
depicts the beginnings of an excellent campaign. I'm 
all for, and would like to see 73 Magazine present and 
lead a year long marathon designed to eliminate the 
interference caused by commercial stations on 40 
meters. If 73 would follow through with such an 
“elimination marathon”, I promise to urge most of 
the hams with whom I come in contact to support the 
campaign. 

Possibly 73 can print up some pre-writ ten complaint 
letters to be signed and mailed by US hams to Radio 
Moscow, VGA, BBC, etc. I bet we can lick the inter¬ 
ference problem in one year with cooperation. How 
about it 73 f 


Marty Hartstein WB6NWW 
Long Beach, Calif. 

OK , fellmvn, what nay f 1 11 print up name farm letter# 
to he uned an pet Hums, LH'h give it a try. It can only 
cant pontage and the work in getting nignaturm. Any 
other idem from readern an to how to better make une 
of 40 will he appreciated and put to une. 


Dear Wayne, Kayla, and Lin, 

After a one year trial subscription I decided that 73 
was great. I must say your editorials are right on the 
beam, so to speak. They are my thoughts entirely on 
almost every subject. 

Keep up the good work and put in more humorous 
articles like Dilemma in Surplus (June *68). Keep 

putting in lots of ads, I read them word for word. 
And . . . best of all, put in more pictures with the 
articles, especially ones about decibels! HI HI. 

Brent Christensen WA0STS 


106 


73 MAGAZINE 





Dear 73, 


Thought that I would let you know that as lousy as 
the mail service is over here, I finally received my 
February issue of your most welcome bit of ham news 
from the States. My subscription was mailed to you in 
November at the same time that I mailed subs to the 
other two. I am getting 73 quite regularly even 
though late. I must say that I am a bit disappointed 
with the other two magazines as I have yet to receive 
my first copy. As you well know, there is no operation 
here and our only contact with the ham world in the 
states is through your magazines for which we are 
very appreciative. There are five hams in our group 
and by the time the magazine gets around, it is well 
dog-eared and equally as well read and appreciated. 
Keep up the good work. Just thought I would toss the 
roses where they are justly due. We do make good 
use of it and it does get passed around and then filed 
in the operating room. 

Herb Wright WB6IHE 
Saigon, So. Vietnam 

Dear 73, 

With great interest I read W2NSD’s editorial on 
UFO's. I have been interested for several years in this 
subject. My views parallel those of the editorial and 
I hope in the near future I can assist in this proposed 
program. I do not know if there are any amateurs on 
this side of the pond that are interested but will do 
my best to find out. I think it would be of great value 
to have an arm of the network in Europe. I will keep 
my ears on 14250 and in the meantime try to scare up 
some interested parties on this end. 

Richard J. Malby 
APO New York 09176 


Dear 73, 

All US hams and relations visiting Spain are all 
times welcomed at the home of very old OM, V. S. 
Alexandersen, well known in the Amateur World be¬ 
tween 1927-1936 as ET2X, ET3CS and ES3CX. I’m 
not active anymore, but I’m still a ham. Address 
Camino Son Toells 37, St. Augustin, Palma De Mal¬ 
lorca, Baleares, Spain. 


V. S. Alexandersen 


Dear 73, 

Please pass along the word that I still have a bulk 
(300 +) of National Zip Code Directory flyers to pass 
out free to anyone sending a request. 

Earle and Marilyn Mclvor 
Box 8151, Rochester, N.Y. 14617 


DIODE CIRCUITS HANDBOOK 



An invaluable reference book. 
Covers rectifiers, meter circuits, 
mixers, defectors, modulators, 
products, FM detectors, noise 
limiters, squelch, AGO, BFOVQ- 
multiplier, xstr protection, AFC, 
Varicap tuning, audio clippers, FM 
modulator, balanced mods, Varac¬ 
tor multipliers, field-strength 
meters, wavemeters, RF probes, 
dummy loads, SWR bridge, tach¬ 
ometer, noise generator, square- 
wave gen, zeners, control circuits, 
voltage control, etc. 111 different 
circuits. 


An absolute steal at $1. 

73 MAGAZINE 

Peterborough, N.H. 03458 


TOROID CORES 


Red 

to 


11 £11 
30 


Cores-500 kHz 
MHz- fx — 10 


# 

OD 

ID 

H 

EACH 

T-200-2 

2.00" 

1.25"' 

.55" 

$3.00 

T-94-2 

.94 

.56 

.31 

.75 

T-80-2 

.80 

.50 

.25 

.60 

T-68-2 

.68 

.37 

.19 

.50 

T-50-2 

.50 

.30 

.19 

.45 

T-37-2 

.37 

.21 

.12 

.40 

T-25-2 

.25 

.12 

.09 

.30 

T-12-2 

.125 

.06 

.05 

.25 

Yellow "SF" Cores-10 MHz 
to 90 MHz- fi = 8 

T-94-6 .94 .56 

.31 

.95 

T-80-6 

.80 

.50 

.25 

.80 

T-68-6 

.68 

.37 

.19 

.65 

T-50-6 

.50 

.30 

.19 

.50 

T-25-6 

.25 

.12 

.09 

.35 

T-12-6 

.125 

.06 

.05 

.25 

Black "W H Cores-30 MHz 
to 200 MHz- =7 
T-50-10 .50 

.30 

.19 

.60 

T-37-10 

.37 

.21 

.12 

.45 

T-25-10 

.25 

.12 

.09 

.40 

T-I2-I0 

.125 

.06 

.05 

.25 

FERRITE BEADS: .125" x 

.125", fi 

= 900. 

With Spec 


Sheet & Application Notes Pkg of 12, $2.00 
KILOWATT TOROID BALUN KIT: Still only $5.00 

EXPERIMENTER’S 2 CORE TOROID KIT—This famous 
kit contains cores, wire, and charts so that you can 
make your own high Q modern inductors for hun¬ 
dreds of practical applications.: $1.50 

MINIMUM ORDER: $1.00 
Please Add 25£ per order 
for Packing & Shipping 

AMIDON ASSOCIATES 

12033 Otsego Street 
North Hollywood, Calif. 91607 


“ARCTURUS” SALE 

• Tube cartons 6AU6 etc. size, $2.15 per 100. GSN7 etc. 
size, $2.55 per 100. 5U4GI3 size, $2.95 per 100. 5U4G 
size, .03c each. 

• 7" 90° TV bench test picture tube with adapter. No 
ion trap needed. Cat. #7BP7, $7.99. 

• Silicon rectitier, octal-based replacement for 5U4, 5Y3, 
5AS4, 5AW4, 5T4, 5V4, 5Z4. With diagram. Cat. # 
Kect 1, 99c each. 

• 5 transistor circuit boards containing up to 6 tran¬ 
sistors, plus diodes, resistors, capacitors, etc. Cat. # 
TB10, 99c. 

• Kit of 30 tested germanium diodes. Cat. #100, 99c. 

• RCA-110° flyback transformer, latest type, includes 
schematic diagram, applicable to any TV. Cat. # BR-1, 
$2,99. 

• Color yokes. 70° for all round color CRT’s, Cat. # 
XRC70, $12.95. 90° for all rectangular 19 to 25" color 
CRT's. Cat. # XRC90, $12.95. 

• Transistorized U.H.F. tuners used in 1965 to 1967 TV 
sets made by Admiral, RCA, Motorola, etc. Removable 
gearing may vary from one make to another. Need only 
12 volts d.c. to function. No filament voltage needed. 
Easy replacement units. Cat. # U.H.F.567, $4.95. 

• U.H.F. Tuner—original units as used in TV sets such 
as RCA, Admiral, etc. covering channels 14 through 82, 
as part of *940173-2. Complete with tube. Drive gear¬ 
ing is removable. Can be used in most sets. Cat. # 
U.H.F. 3, $4.95. 

• F.M. tuner—Hi/Fi amplifier tuning unit. Tunes from 
88 to 108 me. Contains two 10.7 Me. I.F. transformers, 
one 10.7 sound discriminator, R.F, oscillator and mixer 
stages and 12DT8 tube. I.F.’s are standard “K" type. 
Circuit diagram for building F.M. radio included. Also 
plan for building F.M. tuner. Sam's photofact #020 
shows 2 applications, 1 for radio, 1 for Hi-Fidelity 
tuner and amplifier. Cat. # FM-20, $4.95. 

Send for our free catalog listing thousands of similar 
best buys in tubes, parts, kits, transistors, rectifiers, etc. 
Orders under $5.00, add 50c handling charge. Include 
4 % of dollar value of order for postage. Canadian post¬ 
age $1.00 extra. 

ARCTURUS ELECTRONICS CORP. 

502-22nd St., Union City, N.J. 07087 Dept. 73 
Phone: 201-UN 4-5S68 
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GATEWAY 

ELECTRONICS 

6150 Delntar Blvd., St, Louis, Mo. 63112 

12 Volt Transistor Power Supply for 
SE 25 Watt Progress Line Radio $24,00 

GE 4 Fre. Oscillator Deck for GE 
Progress Line I50mc units. Pro¬ 
vides osc. sig. for xmtr and re¬ 
ceiver .... .... $14,50 

40-0-40 micro-amps Zero Center 
Meter .. .....$ 2.95 

12 Volt DC -I 17V AC Inverter 
Parts Kit 200 Watt with diagram 
and instructions, less case .. . $14.95 

Jennings Vac. Var. Cap. (UCS-300) 
with motor drive 10-300 Pf ........$35,00 

Telephone op. headset (Western 
Electric] .......... ...............$ 8.50 

Minimum order $5.00. Sorry, no catalog 

at th is time. Write for specific items. 

Watch for our future ads in 73. Stop in 

and see us when you're in St. Louis. 



U. S. CRYSTALS 

Surplus Crystals — Amateur 

FT243, DC34, CRIA/AR, FT24I, 
HC6/U and other misc. crystals 

Write for Free Catalog 

U. S. CRYSTALS 

Los Angeles. Calif. 

P O Box 78397 


Reflee to meter SWR Bridge w/Meter, 30-lOOOmc. ...EX S.50 
BC733F lOS-HOme Converts to Satellite Recvi\ ....EX 8.75 
TSI0I9/APM72A 9 Meters SUP 1 -CUT Tests APG30 EX 37.50 
T465/ALT7 200W Xmi ttr 168~S32mc w/2 6181's ..EX 19.50 
T465 Schematic pp, 1.00.... .Complete Manual pp. .... 6.50 
TCSI2 Xmlttr/Becvr Control Box with Speaker ....EX 6.75 
R443/ARN5D 330mc Hecvr 11 Tubes 3 Cavities ....EX 4.75 
Jones No. 574.23 Mleromateh Doubler Coupler ....EX 12.50 

C3I86/APS38B Control Box with Meter .EX 4.50 

CIS A.R.C. Type 12 Equipment Control Box _NEW 1.50 

Cl 457 Control Box for H550/ARR40 Receiver .LN 1.75 

C760B/A Control Box for ARNHR&C Receivers ....LX 4.50 
C45 Control Box for ARC!, 4 & 12 Equipment ....EX 1.35 
6161 Tube w/Connectors. 100 Watts to 1200me. ....EX 6.75 
RI0IA/ARN6 100-1750kc Receiver. Four Bands ..EX 27.50 

ID91B/ARN6 4* Navigators Bearing Indicator _EX 7.50 

AS3I3B/ARN6 Station Seeking Loop. 100-1750kc. ..EX 6.25 
RT3I6/APNI2 180-234mc Transceiver w/Tubes ....EX 12.50 
IDI69C/APNI2 3.TF1 CRT Scope. Coax Switch ..NEW 12.50 
AM300 Interfone Amp w/4 Tubes and Dynamotor ..EX 3.25 
PP336 Main Power Supply for AFRO Receiver ...,EX 16.50 
PP337/APR9 Klystron Supply for TN130, TN131 ..EX 10.50 
ID228 Panoramic Indicator for APR9 Receiver ....EX 14.50 
R3I6A/ARR26 14-Tube 162-174mc AM/FM Recvr. LN 22.75 
PP468 Power Supply for R316A Receivers 400cy. ..LN 4.75 

C6J0 Control Box w/4 Tubes for R318A Reerrs.EX 4.50 

Scope Xformer 1950V#3ma 5 Fll Windings 60cy. ..UN 4.75 

SA325/U Coaxial Switch SP4T 38VDC Motor .EX 6.50 

Adaptor Cable PL259 to BNC Panel Socket .LN 3/1.75 

OH MITE Z-50 Radio Frequency Choke .EX 6/1.00 

Rt. Angle Drive w. Gears, Universal, %* Shafts ..EX 2/2.50 
Feed-thru Capacitors 15 on Panel....Three Panels ... /1.00 

BNC (UG290/U Coaxial Panel Sockets ...... _EX 8/1.00 

Coax 6* long w/BNC (UQ200A/U) Plug each end EX 5/1.00 
Coax S" w/1 BNC Plug & 1 BNC Panel Socket ..EX 4/1.00 


E r+ U AYnrKI Box 294, Boy Soinf Louis, 
• V#. nAlllCn Mississippi 39520, 

Prices: FOB Boy Saint Louis, Terms: Net, Cash, 



★ Price—$2 per 25 words for non-commercial ads; $10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with order, 

if Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

if We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

if For $1 extra we can maintain a reply box for you. 

if We cannot check into each advertiser, so Caveat 
Emptor . . . 


DAVCO DR30 WANTED. State price and condi¬ 
tion. J. A. Tyson, W9JXD. 5345 University Ave., 
Chicago, Ill. 60615. 


WRL’s USED GEAR has trial—terms—guarantee! 
SR46—$94.50; SR500—$192.95; HW12—$89.95; HW22— 
$89.95; Galaxy V—$289.95; Galaxy 300—$159.95; 
TX62—$99.95; 75A3—$228.00; 51J3—$395.00; NC-300 
—$149.95; RME6900—$149.95. Hundreds more—low 
prices—free Blue-Book list. Write WRL, Box 919, 
Council Bluffs, Iowa 51501. 


VERY GOOD LATE MODEL NCX 3. Several mod¬ 
ifications, outboard 10 kc receiver tune, ALC, and 
speaker. $150. AC power supply, $35. W7QBT, 890 
W. 21 Street, Eugene, Oregon 97405. 


WANTED, ANY CONDITION; VOM, VTOM, 

Weatstone Bridge. Resistance Decade Box, meter 
monuments. Gil Barber, 4155 E. Carey, Las 
Vegas, Nevada 89110. 


NCX-5 MARK II and NCX A in excellent condi¬ 
tion. $450 cash. Write K5TSR, 102 W. Rampart Dr. t 
Apt. Q203, San Antonio, Texas 78216. 


HALLICRAFTERS HT 32* like new, $250. Globe 
King 500A 160 through 10. CW. AM. with your 
exciter will run 700 watts SSB. ALC, extra final, 
VFO. S195, like new. 3-5 KVA generator, $200. 
Ship. John Smith, 1924 Dolphin Blvd., St. Peters¬ 
burg, Florida 33707. 


FOR SALE: HEATH SB-301 rec. with CW filter 
factory aligned, $260.00. Knight P2 SWR bridge, 
$10.00. Heath Kit H D-10 electronic keyer, $35,00, 
Instrograph code practice keyer with full set of 
tapes, $25.00. Ameco code practice oscillator and 
CW monitor, $5.00. Value of all equipment new, 
$390.00, Will sell individually or as package for 
$325.00. D. Willson, 7803 Dawn Rd., Cincinnati, 
Ohio 45237. 


MODEL #28 KSR, $295.00. Write for list of 10 
years’ surplus, RTTY, FAX, etc. G. White, 5716 
N. King’s Highway, Alexandria, Virginia 22303. 


WANTED: Issues of 73. Oct. ’60 to Dec. ’62, Jan. 
’66 to Dec. ’67. Kirt Fanning, 6021 Edgewood, 
LaFrange, HI. 60525. 
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FOR SALE: Motorola 80-D* 12v» complete and a 
Link 50ufs, IXOv base complete* both on 52.525HZ. 
$120 for the pair, WA9GVE* 7424 Illinois Rd., Fort 
Wayne* Indiana. 


FOR SALE: Clegg Apollo Six Linear Amplifier, 
Brand new! Below cost! Contact Jack Batts, Five 
Old Tavern Road, Way land, Mass. 01778. Phone 
653-6891. 


NORELCO VIDEO TAPE RECORDER in perfect 
condition* tape and all additional parts included; 
CCTV camera—$115.00, Vidicon—$10.00, Vidicon 
Yoke—$10.00, Elgeet 4" Telephoto lens—f2.7; Re¬ 
verb—$15.00; Simpson 260 VOM—$35.00; Heath RF 
Signal Generator IG-102, $15.00; EICO R-C Bridge 
& RLC Comparator—$18.00; Tachometer—$10.00. 
Wanted: 6M SSB Transceiver, WB2GKF, 506 
Mount Prospect Avenue, Clifton, N.J, 07012, 


FOR SALE: Complete Hallicrafters station in ex¬ 
cellent condition. HT-37, and SX-100 with R-66B 
speaker. S300. James Winter, RR 2, Huron, S.D. 
57350. 


THE HAM-DINGER: Warren (Ohio) A.R.A. 11th 
Annual Hamfest, Sunday, August 25, Newton 
Falls, rain or shine. Follow arrows from Rt. 534 
or Turnpike Exit 14. Talk-in stations, 10-6-2-. 
Prizes, swapshop, homebrew-code contests, XYL- 
YL program, ragchews galore. Food sold or bring 
picnic. For Hamfest bulletin write W.A.R.A., Box 
809, Warren, Ohio 44481. 


TWO METER FET PREAMPLIFIER. Typical 
specifications: 12 DB or better gain with less 
than 2DB noise figure. $10.95 postpaid. Communi¬ 
cations Associates, P.O.B. 13275, St. Petersburg, 
Fla, 33731. 


HALLICRAFTERS HT32B; $275; NC-300* $125; 

matching pr 813’s GG linear with pwr supply, $50; 
TR-4 with ac pwr supply and speaker, $500. Beau¬ 
tiful. K6SUQ* 5 Rydal Court, Orinda, Calif. 94563. 


WANTED: Heath-VX-L Also G-76 AC power sup¬ 
ply, must be in fine condition. Cash. G. Gysan, 
53 Lothrop St., Beverly, Mass. 01915. Phone 
922-3850. 


FOR SALE: VHF EQUIPMENT: 6 meter SSB, 
HX-30 and HA-20 linear, factory wired, mint con¬ 
dition with manuals, $245.00. Gonset communicator 
II-B, 6 meters, 12/117v in mint condition with 
manual, $115. Gonset #3350, G-76 DC power supply 
(all transistor), $50.00. W1VYB-J. Gysan, 53 
Lothrop Street, Beverly, Mass. 01915. Phone: 
922-3850, 


TOROIDS, uncased 44 or 88mH, also individually 
epoxy encased 88mH for standards, any 5, $1.50. 
255A relay $2.10, 18B socket 70^ all PP USA. 
E. W. Evans, K40EN, 220 Mimosa Ln., Paducah, 
Ky. 42001. 


“SAROC” FOURTH ANNUAL fun convention 
scheduled January 8-12, 1969, in Hotel Sahara’s 
new space convention center, Las Vegas, Nevada. 
Advance registration closes January 1, 1969. 

Ladies program in Don the Beachcomber. Tech¬ 
nical seminars, FM, MARS, RTTY, QCWA. 
WCARS-7255. Registration $12.00 per person en¬ 
titles “SAROC” participants to special room rate 
$10.00 plus room tax per night single or double 
occupancy, admittance to cocktail parties, tech¬ 
nical seminars, exhibit area. Hotel Sahara’s late 
show* Sunday breakfast equal to any banquet 
dinner, ask any “SAROC” veteran. Brochure 
planned November mailing for details QSP QSL 
card with ZIP Southern Nevada ARC, Box 73, 
Boulder City, Nevada 89005. 


ARC-1 Transceiver 100-156 Me, 25 Wafts AM, 
with tubes, schematic, conversion info for 
2-meters. Used, good. 50 lbs. $20.00 
ARC-1 only, less tubes, $12.00 
BC-221-AK with AC Power, Calib. Boole & Xtal. 

$95.00 

TS-174, 20-250 Me. Freq. Meter, on rack panel 
with AC Power, Calib. Book & Xtal. $95.00. 
Bru?h BL-202 2-channel oscillograph, 
Used, Exc. $90.00 

Sorensen 3000S AC Line Voltage Regulator, 
3000 V.A. Used, Exc. $125.00 
Non-Linear-Systems 451 Digital Voltmeter. P.U.R* 
Send 10c for flyer listing surplus equipment, 
test equipment, new and used ham gear. 

JEFF-TRONICS 

4252 Pearl Rd. Cleveland, Ohio 44109 


GO VHF 


Go VHF the easy VHF Associates way. Send for descriptive 
Technical Bulletins describing our complete line of TRAN¬ 
SISTOR RECEIVING CONVERTERS and VARACTOR 
FREQUENCY MULTIPLIERS for 50, 144, 220, 432 and 
1290 MHz. 

VHF ASSOCIATES. INC. 

P.O. Box 22135, DENVER, COLORADO 80222 


LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 


Thousands of frequencies In stock. 
Types Include HC6/U, HClB/U. 
FT-241, FT-243, FT-171, etc. 

SEND lOf for catalog with oscillator 
circuits. Refunded on first order. 

2400B Crystal Dr.. Ft. Myers, Fie. 33901 


EASY CONSTRUCTION 

MEANS 

UNIT CHASSIS 

WRITE 

DEVICES 

BOX 136, BRONX, N.Y. 10463 


Get more watts per dollar 

Send fer free fist— 

NC200, A0200. both 3349.00: 11110500, Demo., $1495.00; 
Swan 500, Demo., $420.00; 350 for $349.00; Markll tin,. 
Demo., $530.00; Collins, 32S3. $650.00; Hallicrafters 

8112000 A 1*2000* both $1250.00; Used for $005.00, 

FRECK RADIO & SUPPLY CO., INC. 

38 Biltmore Avenue • Asheville, N.C. 28801 
T. T. Freck W4WL 704-254-9551 Doug Jones WB4IH0 


"THE COMPLETE HAM STORE" 

WHERE YOUR DOLLAR BUYS THE MOST 


All leading lines of amateur gear: 

We give best trade-in allowance 
for your qear on new equipment: 
Call us for the best deal: 

WE PAY CASH FOR HAM & CB RADIOS 
CALL OR WRITE 

BOB'S AMATEUR ELECTRONICS 

927 N.W. 1st. St.. OKLA. CITY. OKLA. 73106 
Phone 405-CE-5-6387 











































WE PAY CASH 


FOR TUBES 


Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, New Jersey 07401 


V ibrople X 

ENJOY EASY, 

RESTFUL KEYING 
$21.95 to $43.95 
THE VIBROPLEX 
CO., INC. 

833 Broadway, 

N. T. 3, N.Y. 


TRADE YOUR 
SURPLUS 

FOR BRAND NEW GEAR! 

Your surplus can easily make a good down pay¬ 
ment on brand new ham equipment. Send me 
your list of surplus and tell me what you want. 

Bill Step, W4FHY 

Write-Wire-Fit one (8131 722-1843 

SLEP ELECTRONICS COMPANY 

2412 Highway 301 N. Ellentan, FL 33532 


YOUR SURPLUS WANTED BY 
THE FASTEST GUN IN THE EAST 




No horsing around, we pay fast ... in 24 
hours . , . and we pay more. We’ll swap or 
trade new equipment too ... We quote fast 
too. We also pay for shipping, insurance, etc. 
You call fast, now, collect, for fast quote. 

SPACE ELECTRONICS 

div. of MILITARY ELECTRONICS CORP. 

II Summit Ave. t East Paterson, N.J. 07407, (201) 791-5050 


ETCHED CIRCUIT BOARDS 


Novice Trans. 

.2.75 

Novice rec. . 

.2.75 

RTTY Encoder . 

.2.50 

RTTY Decoder . 

.4.00 

UHF Dippers . 

.2.25 

SWR Bridge ... 

.... .1.25 

Lab Supply . 

.3.50 

144 Converter .... 

. 5.75 

k<?jer ««*»«'«•.****** 

.4.95 

CP Gsc. Mon. .. 

. 1.25 


Send order or Catalog request to . . . 

HARRIS CO. 

BOX 985. TORRINGTON, CONN. 06790. 

Conn, Res. add sales tax. 


SURPLUS SALE 


We have to move a quantity of material out of one of our 
storage areas, and need room. 

Many parts, assemblies and assorted material will be sold 
at cost (or below) on a first eotne first served basis. 

Our special sale flyer is available by sending 3 unused 8e 
postage stamps to cover postage & handling. 

BIGELOW ELECTRONICS 

P.O. Box 71 Bluff ton, Ohio 45817 


RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 MHy torroids 5 for $1.50 postpaid, Elliott 
Buchanan Sc Associates, Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 


3000 V @ 3 m F brand new GE Pyronal oil capaci¬ 
tors $3 each. Can mail. 3-lbs each shipping wt., 
FOB. P. Wandelt, HD # 1, Unadilla, New York 
13849. 


WANTED: Military, commercial, surplus Air¬ 
borne, ground, transmitters, receiver, testsets ac¬ 
cessories. Especially Collins. We pay freight and 
cash. Ritco Electronics, Box 156, Annandale, Va. 
Phone 703-560-5480 collect. 


CLEGG VENUS 6 M SSB serial 100 33 w/ac ps 
and APOLLO LINEAR 1200 265. Both units re¬ 
cently factory checked. Included SS Booster 708 
308. Everything $450.00, Eastern Penna. Write Box 
968, c/o 73 Magazine, 


SELL. Excellent CE100V, $495. Kent Markel, Box 
144 A RR 1, Lexington Park, Maryland 20653. 
301-863-5967. 


< FOR SALE: SX101— $100; Knight R100A—$70; 
! Ranger II—$150; DX60—$40; HW32—$75. Don 
Ahonen, Rt. 1, Bx 291A, Lisle Road, Owego, New 
York 13827. 


WANTED: HA-10 LF/MF tuner, new or used. 
F. Rafalowski, 525 Home Ave., Trenton, New 
i Jersey 08611. 


SELL/TRADE: Collins mechanical filters, F455N-20 
(2kc), F455N-30 (3kc), F455N-40 (4kc), on partially 
canabalized Collins sub-chassis 5407577006. Will 
remove filters or send sub-assembly. Trade for 
or buy 500kc filters for 51J4 receiver: F500B-31, 
F500B-14, F500B-08, or what have you that fits? 
W. A. Kernaghan, 1752 Kilohi St., Honolulu, 
Hawaii 96819. 


FOR SALE: Thunderbolt. Complete with spare 
tubes. Will ship. $225. K6HLO, 511 Oak St., Rose¬ 
ville, California 95678, 


I THE CENTRAL NEW YORK CHAPTER OF 
1 QCWA will hold its annual banquet and meeting 
on September 28, 1968, at Hanson’s Hotel, Oquaga 
j Lake, Deposit, New York. Cocktail QSOs from 
5 to 7 p.m. Buffet dinner at 7 p.m. and business 
j meeting and election of officers at 8:30 p.m. All 
j QCWA members are invited to attend and enjoy 
j this program. Use exit 83 from the East, exist 82 
from the West, on route 17. Tickets S5, For fur¬ 
ther information contact Clark Galbreath W2AXX, 
111 Keeler St., Endicott, N.Y. 13760. 


FOUR CORNERS FIELD DAY* September 21, 22. 
Club station K5WXI will operate 15, 20, 40 and 
80 meters SSB and CW day and night. “5 0 7'* 
award for working this station. 


THE FOUNDATION FOR AMATEUR RADIO will 
hold its annual Hamfest on Sunday, September 
22 from 1000 until 1700 hours at the Gaithersburg 
Fairgrounds in Gaithersburg, Md. 


THE IOSCO RADIO CLUB presents its 4th annual 
Northeastern Michigan Hamfest on October 4, 5, 6 
at East Tawas, Mich. 60 miles north of Bay City 
on US 23. Programs will begin Friday, October 4, 
at 6 p.m. ending Sunday afternoon at 3 p.m. For 
additional information contact Jerry Mertz 
W8DET or Glenn A. Pohl K8IYZ. 
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“Drake 4-Line is the most 
satisfying ... totally efficient ...” 

says W0YDB, Minneapolis... 

To quote in part from a letter received from W. C. Higgins, W0YDB, Minne¬ 
apolis, Minn., dated May 10,1968 ... 

.. Enclosed are several snapshots of my hamshack and equipment. 

Since the Drake 4-Line is so predominant, I thought that you might like to 
add to your photo collection of Drake-equipped stations. Granted, the gear 
is not the new B series but it is still the most satisfying and totally efficient 
that this old-timer has used in 32 years of amateur, military and commercial 
electronic experience. I earn my living as a Production Manager of (aero¬ 
space) electronic instrumentation production ... and I think I can recognize 
excellence in electronic engineering design and performance when I see it. 
“Again, congratulations for developing the 4-Line. 73 ...” 

(Signed) Bill, W. C. Higgins 


Aslr any ham who owns a Brahe 
4-Line Revr, Xmtr or Linear ... 

or write for detailed specifications: 

Dept. 388 R. L. DRAKE COMPANY 540 Richard St., Miamisburg, Ohio 45342 
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Editor, etcetera 


October, 1963 
Vol. XIV, No. 10 


73 Magazine is published monthly 
by 73, Inc., Peterborough, N. H. 
The phone number is 603-924*3873. 

Subscription rates have just been 
hiked (after considerable warning) to 
$4.00 per year, $7.00 for two years, 
$10 for three years world wide. 
Second class postage is paid at 
Peterborough, New Hampshire and 
at additional mailing offices. Printed 
in the U.S.A. Entire contents copy¬ 
right 1963 by 73, Inc. Postmaster: 
please send form 3579 to 73 Maga¬ 
zine, Peterborough, New Hampshire. 
Save your eyes for the 19 pages of 
Buyers Guide, don’t read this lack¬ 
luster inconsequential. 
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We had planned to have a nice four color 
cover this month, but so far I haven’t received 
and color pictures that were really worth the 
extra effort. Our VHF station still is only 
partly assembled, so that was out. Send in 
those pictures so we can have a nice color 
cover. 

More Help 

One of our biggest problems here is the lack 
of people to get everything done. When you 
consider that it takes about 30 people to put 
out CQ and we have total paid staff of four 
plus Virginia and myself, you can perhaps 
appreciate that even high efficiency doesn’t 
quite close the gap. We need more staff here. 

We are still keeping our subscription and 
advertising rates low by keeping down salaries, 
so we don’t have an awful lot to offer in money. 
The usual starting salary is $50 (plus room 
and board, which does make it a bit more 
attractive), with raises as we see results. Living 
is quite reasonable up here in the mountains 
and $50 goes a long way. We have some fringe 
benefits too, like Blue Cross, lunch breaks, free 
parking, etc. Perhaps you might count in little 
extras like operating our mountain top ham- 
shack. 

What do we need? Well, we sure have a 
need for a technician that can build anything 
we need, repair our gear as fast as it burns 
out, hook up new gear and test it, and so forth. 
Then we need someone to take charge of the 
circulation of the magazine, seeing to it that 
even* known parts jobber is pressured until he 
carries 73 on his counter, keeping track of the 
fortune that we are losing on our newsstand 
sales (I figure we lose 5c for every newsstand 
copy sold), chasing expired subscribers until 
they renew their subscription, etc. This is a 
good job because it doesn’t take any previous 
experience, only the ability to work hard and 
get things done. 

Every now and then I look helplessly at the 
growing pile of mail that I’ll never be able to 
answer. I could use someone who can write 


de W2NSD 

never say die 


letters and who has a fairly good ham back¬ 
ground to take 90% of these away from my 
desk. We could use some help in preparing 
articles for printing too. There are lots of 
things to be learned here for the fellow who 
wants to work. After a short time you could 
find yourself somewhat of an expert on letter- 
press and offset printing, printing production, 
magazine production, typesetting, layout, pho¬ 
tography (including developing and printing 
pictures), operation of a copy camera, offset 
press, platemaking, paper purchasing, artwork, 
bookkeeping, accounting, radio repairs, tower 
climbing, antenna tuning, contest operating, 
and much, much more. And you’ll leam more 
about the inside workings of ham radio than 
you ever imagined existed. You’ll learn things 
that can never be put on paper. 

Interested? Drop me a line and plan on 
spending a couple of weeks with us as a trial 
to see how you fit in with our group and how 
you are able to grab hold of things. We all get 
along marvelously and there just isn’t time for 
me to include a psychotherapy treatment for 
newcomers. 

If you’re married there are apartments here 
in town for about $75 a month that are just 
fine. If you’re not living in we can up the 
ante a bit. 

New Hampshire is one of the most beautiful 
parts of the country and even our winters are 
short and beautiful. The snow last year lasted 
just three months and I never had to shovel it 
once. They really keep it clear up here. 

So, if you’re interested in a permanent job 
in ham radio, or even if you want to learn 
about publishing and printing, you might give 
some thought to working up here. 

6-UP 

Things have gotten out of hand. I had 
planned to put out a small (16 pages) 
monthly bulletin with an eventual circulation 
of maybe 2000. From the experiences of VHF 

(more on four) 
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DEPENDABILITY 


THREE REASONS WHY 
YOUR BEST BUY IS 


1 e o m 


E-Z WAY AERO-DYNAMIC 

design decreases wind load 
and • provides - telescoping 
action that permit# 5 raising 
and towering 

PRANK ~ 

mm 


tower sections. 

60 FEET, 

**• mm mmm , 

FEET and 
FOR ACCESS 
B EAM. 


is built-in to 
T ower...Heavy 
tubing legs, con- 
lonal bracing of 
Jl rod and electric- 
ca Ily welded throughout....no 
loose bolts or nuts here. E-Z 
Way design and strength are 
your assurance of DEPEND¬ 
ABILITY that you can count 
on year after year. See your 
nearest distributor today or 
write for free literature. 

The SATELLITE 

Model RBX-60-3P (Painted) $335.00 

Model RBX-60-3G (Galvanized) $410*00 

MOUNTING KITS: 

GPK X60-3 (Ground Post) $125*00 

BAK X (Wall Bracket) $17.00 

Freight Prepaid anywhere in (48) U. S. A. 

Other Towers from $99.50 to $1995.00 


INC. 


B-Z WAY 


DESIGN 


P. O. BOX 5767 


TAMPA 5. FLORIDA 


Amateur and VHF Horizons, this seemed like 
a reasonable estimate. 

Jim Kyle sent in the copy for the first issue, 
16 pages, and we ran off 1000 copies on our 
little offset press. It was a good issue, with 
a couple of terrific articles on Wide Band 
Baiun Design and on SSB T-Pad design. We 
ran no ads in the first issue. The idea behind 
6-UP was that we could run articles that 

were of interest only to the VHF’er and thus 

* 

might not find room in 73. The fast press 
dates involved assured that the magazine 

would be in the hands of the readers in days 

* 

after news occurred instead of the usual weeks 
or months. 

By the time the last copy was off the press 
the 1000 copies had been sold out and sub¬ 
scriptions were backing up. We printed 1000 
more. Most of these are gone now. On the 
basis of this circulation I set out a letter to 
VHF manufacturers setting a ridiculously low 
ad rate of $10 a page. Then it happened! 

Bob Cooper, publisher of VHF Horizons, 
called and within a short while we had a deal 
whereby 6-UP would take over the Horizons 
mailing list. Suddenly our circulation was up 
to almost 6000! Several advertisers took us 
up on our ad rates and this brought our 
second issue up to 32 pages. Our paper supply 
that was supposed to last for six months (2000 
copies 16 pages) disappeared into the press 
as we ground out 6000 copies of 32 page 
magazines. Dan W1AER ran the press for al¬ 
most 24 hours straight getting the issue out 
on time. Ted K9YOE just about ruined his 
arm cutting paper and trimming magazines. 
Fred W1NJL, taking time off from contests, 
did his best to get the pages in the worst 
possible order, figuring that any VHF reader 
worth his salt should be able to sort out the 
jumble. Jim W0DSU had a lot to do with 
the unbelievably crooked folding that resulted. 
The first thousand copies were sort of fun, 
but by the 6000th enthusiasm had flagged to 
a new low. 

Needless to say we are increasing the ad 
rates a bit to hold down the number of pages 
of ads. $30 page, $15 half page. Bargain. 

Further Ham Tours 

Our trip to Europe has worked out so 
successfully that we want to start planning 
more such trips. Pan American has a round- 
the-world flight which costs under $1000. 
This seems like a lot of money, but few people 
manage to include a round-the-world trip into 
their lives . . . and it is something that you'll 
never forget, as long as you live. The hotel and 
incidental costs would be on top of that, but 
(Continued 98 pages later) 
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Jim Kyle K5JKX 
1236 N.E. 44th Street 
Oklahoma City 11, Okla. 


Do it yourself 

WIDE BAND FM 

TRANSCEIVER 


For quite some time now I have been bandy¬ 
ing about “idea” articles in these pages—so we 
might as well warn you at the outset that this 
is another of them. The gadget hasn’t yet been 
built, but on paper offers a relatively simple 
way for anyone interested in wideband FM 
work (there’s a lot of it going on) to get there 
even if he can't obtain a surplus police, etc., 
unit. 

The major innovation presented here is not 
really new, having been used by the military 
in the BC-1336 years ago, but hasn’t had as 
much attention as it deserves. That is the use 
of a single crystal to control frequency of both 
the transmitter and the receiver in a superhet; 
this both cuts crystal cost in half and allows 
virtually instant frequency change within the 
limits of the most-often-used parts of any FM 
band. 

Since the purpose of this article is to stimu¬ 
late ideas rather than to present a blow-by-blow 
account of how to build such a gadget, the sys¬ 
tem design has been left in block-diagram form 
as shown in Fig. 1. Of the 10 tubes envisioned, 
seven are in completely conventional circuits 
and will not be discussed further. 

Please note, however, that the “low-noise 
rf amp” can be anything up to and including 
a paramp, while the “final” may similarly be 
anything up to and including a pair of 4CX- 
1000’s. This transceiver is not limited to mobile 
or low-power use. 

The unusual or unfamiliar circuits employed 
here are the Codan squelch, V6; the audio out¬ 
put, V7 (unfamiliar only in that a relatively 
new tube with great promise is used); the mike 
amplifier-self-excited oscillator, V8; the ratio 


detector; and the reactance modulator. Taking 
them in the order in which they appear in 
Fig. 1, let’s examine the ratio detector first. 

If you have been around TV or hi-fi servic¬ 
ing, you already know this circuit, but bear 
with us. It is built around two semiconductor 
diodes and a special transformer; the schematic 
appears in Fig. 2. Briefly, when the incoming 
signal is precisely in the center of the channel, 
both diodes produce dc output of exactly equal 
amplitude but opposite polarity. As the incom¬ 
ing signal goes to one side of center, output of 
one diode rises while that of the other falls off, 
giving an unbalanced output. When the signal 
goes the other way, the reverse happens. 

The electrolytic capacitor produces self-lim¬ 
iting, by preventing any audio voltage from 
appearing across the two load resistors in series 
at any time. The audio resulting from fre¬ 
quency modulation, however, shows up at the 
center-tap of the series capacitor string and 
moves on to the next stage. 

A dc control voltage is taken off across the 
electrolytic for the squelch circuit, V6. This 
voltage is present only when a signal is being 
received. Another dc control voltage is taken off 
from the midpoint of a resistor string across the 
electrolytic; this point is at ground potential 
when the incoming signal is centered, goes 
positive when incoming signal is off-center in 
one direction, and goes negative when incom¬ 
ing signal is off in the other direction. It is fil¬ 
tered through an R-C low-pass filter with cutoff 
in the neighborhood of 50 cycles to remove any 
audio variations, and applied to the reactance 
modulator as afc (automatic frequency con¬ 
trol ) voltage. 



CONVENTIONAL CIRCUITS : V», Vt, Vs, V*, V» f V* ANO V*. 

UNUSUAL OR UNFAMILIAR CIRCUITS: V*, Vt. V*. RATIO DETECTOR ANO REACTANCE MODULATOR. 
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RATIO DETECTOR SCHEMATIC 
FIGURE 2 


This afc provision allows the receiving oscil¬ 
lator crystal to control frequency stability of the 
transmitter as well. During transmission, the 
receiver oscillator, mixer, if strip, and detector 
are left in operation. They pick up enough out- 
put-frequency signal to put a strong signal 
through the if strip and into the detector. 
There, the afc produces a control voltage which 
keeps the transmitting oscillator tuned to the 
desired frequency despite any desire on the 
oscillator’s part to drift haphazardly. 

Squelch action is provided by V6. This tube 
consists of a triode-pentode hooked up as 
shown in Fig. 3. With no voltage on the pen¬ 
tode grid, this section conducts rather heavily 
and produces a large voltage drop across its 
plate load resistor. 

However, this plate load resistor is also in 
the grid-cathode path of the triode section, 
which serves as first audio amplifier; the afore¬ 
mentioned voltage drop puts so much grid bias 
on the triode that it is cut off and no audio can 
get through. 

When sufficient negative voltage is placed 
on the pentode grid, this section cuts off and 
plate-current flow through the resistor ceases. 
The triode can now operate normally, passing 
audio signal. 

If the dc for the grid of the pentode is ob¬ 
tained from a source which is dependent upon 
incoming signal, audio will pass only when a 
signal is being received. While waiting for a 
contact, nothing will get through to the speak¬ 
er. The dc voltage furnished by the detector 
is of this nature. 

Exact amount of voltage required for the 
conduction-to-cutoff transition is determined by 
the screen voltage applied to the pentode. Sup¬ 
plying this through a potentiometer provides a 
simple “squelch level” control. 

Audio output from V6 goes to audio output 
tube V7, a type 6BQ5/EL84. Developed for 
TV use, this little 9-pin bottle delivers a full 
4% watts of power with only a few volts of 
driving signal. Since the ratio detector can be 
expected to provide from I to 5 volts of signal, 
and this is amplified from 10 to 30 times by 


the codan tube, you should have plenty of 
gain available! Full data on the tube, including 
typical operating conditions under a wide range 
of applications, is available from Amperex Elec¬ 
tronic Corp., Hicksville, Long Island, N. Y. 
The circuit itself is entirely conventional and is 
not shown here. 

Having reached the loudspeaker, it’s time 
to move over to the microphone and take a 
look at the transmitter’s beginning. 


6AW8 



CODAN SQUELCH CIRCuff T ° 300 * 


FIGURE 3 

The mike amplifier, V8B, is a conventional 
audio amplifier using the pentode section of a 
type 6EA8 tube. It produces about 3 volts out¬ 
put from a ceramic mike, and about half that 
from an ordinary-quality dynamic. The only 
unusual part here is use of an Ohmite type J 
pot as a plate load resistor, to allow an output- 
level control with the minimum number of 
parts. The circuit is shown in Fig. 4, along with 
the reactance modulator and the self-excited 
oscillator. 

The reactance modulator makes use of a volt¬ 
age-variable capacitor, otherwise known as a 
silicon power rectifier, to achieve what is at 
the moment at least the utmost in simplicity 
for an FM modulator. The diode is reverse- 
biased by the large resistor running to the 
B-plus line; in this condition, its capacitance 
will change with any variation in voltage across 
it, and the change will be almost completely 
linear over a quite wide range. The frequency 
change (not capacitance) as a function of volt¬ 
age change is linear to within 1 percent for 
a 40-percent change from original frequency. 
Thus, by simply applying a fraction of a volt 
of audio to this diode, which forms part of the 
frequency-determining tank of the oscillator, 
we can produce perfect FM. 

The oscillator itself must not be designed for 
extreme stability, since anything which tends 
to increase stability makes it that much harder 
to get FM. On the other hand, all leads should 
be mechanically solid, etc., since the only FM 
we want is that coming from the microphone! 
The slug-tuned coil shown for the tank is rec- 
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FIGURE 4 


Fig 4—Mike preamp, reactance modulator, 

AFC low-pass filter, and self-excited oscil¬ 
lator circuitry. Tube is a 6EA8. Stage 
grounding should be as shown. NE-2 regu¬ 
lates reactance-modulator bias voltage. 

LI-Cl and L5-C2 both resonate at 1/6 
desired output frequency; L2 is 3-turn link 
at cold end of LI; L3 and L4 are one-turn 

ornmended to allow easy initial tune-up. 

Choice of the Armstrong oscillator was made 
on the basis of adaptability to commercially 
available coils; a Hartley or Colpitts is equally 
acceptable, providing only that you steer clear 
of the high-C circuits and make sure to include 
the coupling for the diode. Failure to make 
the diode part of the oscillator tank will mean 
failure to achieve the FM you are setting out 
to obtain. 

From here on out to the antenna, follow 
standard VHP procedures. The only reason for 
including final-doubling to reach 144 me was to 
maintain the tube complement at 10. If you 
don't mind another tube and want better out¬ 
put, add a doubler or a tripler and run the 
final straight through. 

A few words about some of the other circuits 
and the way they are used: No avc is provided 
for the if strip in order to achieve a degree of 
limiting; it's almost impossible to overload an 
amplifier in FM, since class C provides the 
best limiting possible. Addition of 1000-ohm 
resistors in each if grid, between if transformer 
and grid, would help in this regard. The “T-R 
switching” indicated in Fig. 1 may be any¬ 
thing from a simple relay (probably the eas¬ 
iest) to a complex network of vacuum tubes 
(on 50 me at least). In switching from trans¬ 
mit to receive, the cathode path of the receiv¬ 
ing rf amplifier should be broken to prevent 
tube damage and the audio output should be 
disabled in some manner because the transmit¬ 
ter signal used for frequency control will also 
open the squelch. On receive, of course, all 
transmitting circuits should be dead. 


links at cold ends of respective coils, con¬ 
nected by twisted-pair with single-point 
ground. 100K pot in pentode plate circuit 
controls frequency swing of modulator and 
should be set for maximum audio without 
breakup, using receiver known to have 
1 5-kc discriminator bandpass. 

For an exceptionally efficient mobile rig, you 
might consider using a transistorized crystal 
oscillator and mike preamp, and putting them 
in a tiny control head up front. The squelch 
control can also come up front since it carries 
only dc\ and audio volume can be controlled 
with a pad across the speaker lines. Everything 
else can repose in the trunk. In this way, you 
can have instant frequency change and full 
control, without sacrificing legroom in the pas¬ 
senger compartment. 

As we said at the beginning, this is an idea 
article rather than a blow-by-blow construc¬ 
tion account. Make any changes or modifica¬ 
tions you like. For example, the only reason 
for using 10.7 me as the if is that ratio-detector 
transformers for this frequency are readily 
available. You can also use 4.5 me, 1500 kc, or 
even 455 kc if you don't mind image-response 
troubles. These as well as any other modifica¬ 
tions are strictly up to you. 

Depending on whether your crystal fre¬ 
quency is above or below the signal frequency, 
you may find that the afe circuit refuses to hold 
in properly. This will be due to reverse polar¬ 
ity, so that the “correction” signal is actually 
increasing the error. The cure is to reverse 
polarity of the diodes in the ratio detector, also 
reversing the electrolytic capacitor at the same 
time. The squelch control voltage should always 
be taken from the negative end of the elec¬ 
trolytic. 

So there you are. Dig out the back issues of 
73, get some scratch paper, and let's see some 
more WBFM across the country! 

• * « J JEW* m 
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WHY JOHNNY HAM 


CAN'T HEAR 


(with apologies to Rudolph Flesch) 


Why is it you strain to hear a choice bit 
of DX everybody else is working and you can't 
hear even a beat note with the gain wide open? 
Or, you call and call a station and he works 
everybody but you? You're getting out—didn't 
you just work W2NSD/1 way up there in New 
Hampshire? Well, relax—there's a solution. Not 
a complete one, but it may answer some of 
your questions on frequency propagation. 

As ridiculous as the old clich6 sounds, you 
gotta hear 'em to work 'em. Yet, like an ice¬ 
berg, there’s much more below the surface 
than you see on top. The frequency propaga¬ 
tions columns in amateur publications may say 
that the path to some DX area will be open on 
14 me. Great! But what these predictions 
mean—and they're just predictions—is that the 
maximum useable frequency (MUF) will be 
at, or above, 14 me most of the days of the 
month. Some of the days it'll be below 14 me. 
The MUF is a highly variable thing. 

Let's talk a bit about the MUF then. It's 
directly related to the ionized layers that sur¬ 
round the earth. These layers—the D, E, and 
F layers—make high frequency communication 
possible beyond the line of sight. Their height 
and electrical composition reflect the rf wave 
back to earth at a distance. Most of you know, 
this distance is proportioned to the layer 
height, the angle at which the rf strikes the 
layer, and the layer's state of ionization. The 
ionization determines the highest frequencies 
to be returned to earth. In general, fre¬ 
quencies higher than the MUF are not returned 
and are limited to line of sight communication 
only. 

Normally, a frequency known as the opti- 


Jim Lee W6VAT 
Box 45621 

Los Angeles 45, Calif. 



Fig. 1. Path length 1000 miles. 


mum traffic frequency (FOT) is chosen for 
the more permanent commercial circuits. The 
FOT is 15% below the MUF so variations in 
the MUF will not affect it greatly. The FOT 
should result in a solid circuit. 

Since the layers are caused by the sun’s radi¬ 
ation, you'd expect them to vary from month to 
month. That's exactly right. Fig. 1 shows 
typical summer and winter MUF's for a 1000 
mile path. Several similarities are immediately 
apparent. First, the MUF's during the night 
hours do not differ greatly. Second, the dip 
just before dawn isn’t really a dip. The MUF 
decreases sharply as the night passes, and the 
sudden sunrise raises it abruptly. The MUF 
rises until the ionized layers are saturated and 
can pass no higher frequency. 

So—you're on this MUF (or FOT) trying 
to raise some DX and you can't make the 
grade! What’s wrong? Well, it's possible that 
for your power and antenna you're not high 
enough in frequency! Now wait just a cotton- 
picking minute, you say—the F layer won't 
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Amplifiers 
0-2 Meters 


Mono-band Units 
10 watts drive required 
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Model 500 500 watts SSB and CW, 250 watts AM, 1 4X150 final, built-in 

silicon power supply and blower. Price only $149.95 

Model 1000 1000 watts SSB and CW, 500 watts AM, 2 4X150 finals, built-in 

silicon power supply and blower. Price only $199.95 

All units housed as above picture. Size 7" high x 15" wide x 9" deep. Please 
specify band when ordering. 


J & D LABS 


P. O. Box 266 Eatontown, New Jersey Area 201 222-1605 


support a higher frequency over the path and 
yet Fm not high enough? Yes—for your power 
and antenna—you're not high enough! 

There is a lowest useable frequency (LUF) 
associated with any communications path, no 
matter how long. The LUF has ruined your 
chances of working DX more times than once. 
That old cliche was a left-handed way of say¬ 
ing LUF. You must put a signal into the 
other guy's receiver before he can hear you. 

The obvious question is ‘"just how do I go 
about doing this/' Well, it s not an easy ques¬ 
tion to answer. Putting in enough signal at 
the other end suggests a certain "required 
field strength" at the station. Stop and think a 
minute about how your signal gets there in 
the first place. 

Obviously, it travels up the feedline and is 
radiated by the antenna. Their efficiencies are 
less than 100%, so you've lost power right 
away. Next, if your antenna has any gain, 
your signal will be concentrated in some form 
of beam. You haven't gotten any lost power 
back—you've just focused what's left. Then it 
travels up through the D and E layers to the 
F layer. The F layer reflects the signal back 
down through the D and E layers. Power is 
lost both on the way up and the way down. 
In reality, the D layer causes most of the 
losses. 
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A SPECIAL 

PL-259 — 10 FOR $3.20 
REG. NET .58 ea. 

$AVE $2.60 

For Prepaid Shipment; 
Order Stock #259320 

‘Used EquipmentOctoberSpecial'' 
Johnson Challenger $90.00 

National NC-98 $85.95 

WRITE FOR LATEST COMPLETE LIST 
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Here of lost is o low cost free (tending tower 
with oil the quolity of design end construe* 
tion fhof the biggest most expensive TRI-EX 
TOWERS ore fomous for. This crank-up tower 
is free stonding — no guying is required — 
even in hurricone winds with extremely large 
antenna loads fopsidel Write today for 
complete data on these and other TRI-EX 
towers. There is a TRI-EX tower to fit 
VOUR antenna requirements. 


MODEL HM-354 PRICE 

3 SECTIONS (STANDARD 

(I tlUSTRATED) _ FINISH) 

Tower complete with steel 

base assembly for concrete 

(nothing else to buy) $425.75 

Tower equipped for tilt- 

over feature complete wifh 

steel base assembly for con- 

Crete ( n othing else to buy) $509.00 

Extended height 54'; Collapsed height 20'-1 

Hot dip galvanized after fabrication also 
available at slightly increased price, 

NOTE THESE WIND LOAD CAPABILITIES 
(Based on a six foot mast above the tower, 
with the center of the antenna at the top of 
the most: i,e. 60 feet above ground.) 


PRICE 

(STANDARD 

FINISH) 


$425.75 


$509.00 


UNIFORM BUILDING CODE 
WIND PRESSURE 

ANTENNA 
protected area 

20 Ibs./sq. feet 

10 sq. feet 

30 lbs./ 


, feet 

5 sq. feet 

L.A. City Code {Strong 
Winds and Earthquakes) 

1 0 sq. feet 



H-Ex TOWER CORPORATION 

127 EAST INYO STREET / TULARE, CALIFORNIA 



Bouncing off the earth, your signal is re¬ 
flected up toward the layers again. This proc¬ 
ess keeps up as long as your signal is hopping 
across the miles to the DX. Though your signal 
started out at a hundred watts, when it arrives 
at the DX station it could be only microwatts! 



Fig. 2. Path length: 1000 miles; trans¬ 
mitter: 500 watts; noise level: 2; antennas: 

Vi wave dipoles, Vi wave high; mode: 15 
WPM CW 

Different types of emission—AM, CW, 
RTTY, and SSB—require different field inten¬ 
sities to be workable signals. For example, CW 
has a 17 db margin over AM. On CW you 
don’t need sidebands, and the receiver selec¬ 
tivity can be made very high to eliminate most 
of th noise. AM fone must be at least 3 kc 
wide and the noise in the receiver will be 
much greater. The AM carrier serves no use¬ 
ful purpose as far as the information content 
is concerned and yet it uses up most of the 
power! No wonder the swing to SSB! 

So, you’ve succeeded in putting in a micro¬ 
watt signal at the DX station—can he hear 
you? Well, maybe yes and maybe no. What 
kind of an antenna and receiver does he have? 
What is his local noise level—is he in the tropics 
or the arctic? If he has a poor receiver and 
antenna plus being in the high noise regions 
of the tropics you probably won’t be heard. 
The arctic auroral zones add to the attenuation 
of your signal so it may be only millimicro- 
watts—not enough to be workable. 

Figs. 2 and 3 show typical LUF curves 
compared with the MUF’s of Fig. 1, During 
the summer day hours, the particular path is 
marginal. Signals will be weak and fading. In 
the winter, the situation is much better. Com¬ 
munication is possible over most of the day on 
some frequency. You'll notice that the MUF 
has nothing to do with the LUF. The LUF 
is a calculated frequency based on the trans¬ 
mitter power, the two antennas used, the local 
noise level, the receiver, and any special ab¬ 
sorption areas in the propagation path. It’s 
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entirely possible for the LUF to exceed the 
MUF and no communication will be possible. 

It’s possible to get gross LUF calculations 
for a general DX area by making some simpli¬ 
fying assumptons. You assume only half-wave 
dipoles at each end, mediocre receivers, and 
a higher-than-expected noise level. Manuals 
which cover the subject more thoroughly are 
available for calculating LUF's. 1 * 2 

Most hams wouldn't go through the tedious 
calculations required for LUF's, and you can't 
blame them. It takes about 6 to 8 hours for 
the whole process once you know what you're 
doing. It must be done on an individual basis- 
station by station. Not an inspiring way to 
spend your time and one of the reasons the 
magazines don't print them. 



Fig. 3. Path length: 1000 miles; transmitter 
500 watts; noise level: 3; antennas: I 2 
wave dipoles, V 2 wave high; mode: 15 WPM 
CW 

If calculations are not for you, the next best 
thing is an idea of what to do to avoid the 
LUF and its effects. This is simple in one sense 
—difficult in another. You can raise your 
power—use a California Kilowatt. Fine ap¬ 
proach except it's illegal and it won't solve 
the problem. It's perfectly true higher power 
will push the LUF down. The problem is how 
much power? Doubling your power gives only 
a 3 db increase in field strength. Translated to 
frequency this may be only a few hundred 
kilocycles—hardly enough most of the time. 

Even if you try to burn a hole through to 
the DX, just ask yourself this question—“how 
many DX stations have I worked that were 
running less than 100 watts?" Plenty I'll bet! 
That's because your antenna and receiver were 
doing a good job, and this is much closer to 
the real problem. 

1 Ionospheric Radio Propagation, Circular 462, National 
Bureau of Standards. 

3 Radio Frequency Propagation, TM-11-499, Department of 
the Army. 

Both of these are available through the Superintendent of 
Documents, Washington, D. C. 


You really need the best antenna you can 
get, the quietest location, and a good receiver. 
It's been said—a dime in the antenna is worth 
a dollar in the transmitter. How about your 
antenna? Did you use good insulators, solder 
all the connections and wrappings properly, or 
did you just twist the wires and let it go? 
You'd be surprised how much noise an un¬ 
soldered antenna joint can make in a gentle 
breeze. 

Do you have the proper feedline for your 
antenna and is your transmitter and receiver 
SWR low? Yes, I said receiver. When you 
need every microwatt you can get to work DX, 
it seems silly not to match the receiver to the 
antenna. If you can possibly build a beam 
antenna for the frequency—do it! 

When was the last time you aligned the 
receiver properly, or checked the tubes? Is 
everything on the nose for sensitivity and 
selectivity? Is there something you could do 
to improve the effectiveness of your receiver? 

Like the weather, there’s not much you can 
do about noise levels unless they're man-made. 
Many city power departments have inter¬ 
ference bureaus which will check out your 
noise complaints free of charge. Faulty 
thermostats, leaky power line insulators, arcing 
neon transformers, and the like, all can cause 
heavy local interference. The unfortunate thing 
about these noise sources is that they may not 
be on during the working day of the inter¬ 
ference bureau. Such was the unhappy situa¬ 
tion at W6VAT a number of years ago. These 
nighttime noises can only be run down by 
effort on the ham's part, but it's always worth 
it 

Atmospheric and cosmic noises are the pre¬ 
dominant sources of QRN in most locations. 
A low noise receiver isn't a help since atmos¬ 
pheric and cosmic noise below 30 me is about 
40 times greater than that generated in your 
receiver. A receiver noise figure of less than 
10 or 12 db is not worth the effort. 

Always operate as close to the MUF as 
possible. You won't need excessive power and 
your signals will have less losses in reaching 
the DX station. It is not always possible to 
be close to the MUF and have the desired DX 
station there too. Sometimes the DX is on a 
lower frequency and you must adjust accord¬ 
ingly. Here, the LUF will hint you the most. 
The lower the frequency, the higher the noise 
level, the harder it is to build a good antenna. 
All the other variables plus operating skill must 
be in your favor. It will take effort, but when 
you have done your best, the LUF will be less 
of a problem—at least as far as you're con* 

cerned - . . . W6VAT 
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Why Fight 

Ohm's 

Law? 

Don Gunter K5HP1 
Route #2, Box 304 
Denham Springs, La. 

Ever wish you had a fone patch, but didn't 
know where to scrounge a transformer? well, 
if you don't happen to have one in your junk 
box, they're cheap, cheap. 

First, let's review what a fone patch does. 
It's merely an impedance matching device, to 
match the 500 ohm telephone line to the low 
impedance output of your receiver, and to the 
high impedance input of your speech amp. 

One of the things often forgotten in imped¬ 
ance matching is that a low impedance will 
work perfectly into a high impedance, provided 
you have sufficient output voltage. (Have you 
ever taped a broadcast by patching your high 
impedance tape recorder input to the receiver 
speaker leads?) We can't make any claims for 
efficiency or maximum power transfer, but we 
couldn't care less in this application. 

With that out of the way, let's see what we 
can do about hooking up a fone patch. 

At K5HPT, the receiver output is 4 or 8 
ohms. We're using a high impedance (50K) 
dynamic mike into the speech amp. Searching 
through the catalogs for a cheap multi-tap 
transformer to match 500 ohms to 4 ohms and 



RECEIVER 


OUTPUT 


SPEECH 

AMPLIFIER 


TO 

PHONE 


T I - 70.7 VOLT LINE TRANSFORMER, KNISHT NO. €2 S OT7 

FONE PATCH 


FIGURE 1 


50,000 ohms proved fruitless. Then we spied a 
tapped 70.7 volt line-to-voice-coil transformer. 
The specs read: Primary-4, 8, 16 ohms; Sec¬ 
ondary watt taps-10, 5, 2.5, 1.25, 0.62. 

Whipping Ohm's law out of our hip pocket, 
we figured that R = E 2 /W. Assuming a purely 
resistive load (good enough for this purpose), 
the impedance of any secondary tap is Z = 
70.7 2 /W or: 


10 

watts = 500 ohms 

5 

= 1,000 

2.5 

= 2,000 

1.25 

= 4,000 

0.62 

= 8,000 


Refer to Fig. 1, and we’ve got it made. We 
can match the receiver to the line perfectly, 
and the 0.62 watt tap provides more than ad¬ 
equate drive to the speech amp. The transform¬ 
er cost only $2.41, and is available from Allied 
Radio Corporation, Chicago, Illinois. 

The filter consisting of Cl and the two rf 
chokes may be unnecessary. It's used at 
K5HPT because rf pickup in the telephone 
line outside the shack caused a feedback prob¬ 
lem. 

One word of caution. Don't skimp on the 
two 0.1 mfd 600 volt condensers. They block 
dc from the transformer, and, more important, 
prevent placing a load on the telephone line. 

Now get busy and enjoy the thrill of patch¬ 
ing in two old friends and letting them chat 
over your rig—it’s worth it. 

. . .K5HPT 


FOREIGN SUBSCRIPTIONS 

The foreign subscription rate to 73 is $4.00 U. S. per 
year, however we will accept cash or checks in foreign 
funds at the following rates: 

Canada $3.75 Germany 16 DM 

Mexico $44 Hong Kong $23 

Austria 115 sh Italy 2500 Lx 

Australia 36/ Netherlands 14.50 FI 

Belgium 200 BF Norway 29 NKr 

Denmark 27.60 DKr Portugal 1150 Es 

England 28/6 Spain 200 Ptas 

Finland 14.2 FM Sweden 20.80 SKr 

France 20 NF Switzerland 17.50 SFr 


FRESH UP WITH 6-UP 
73's new VHF magazine. 

$2.00 a year — send name, call, address. 
Don't miss it. 

6-UP — Peterborough — N. H. 
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The Heath Company takes pleasure in introducing on 
the following pages, the first of a complete series of fully 
integrated SSB amateur radio equipment that will set 
new standards for value, quality, style, and performance. 
To be designated the Heathkit SB Series, these products 
represent a major step forward in amateur radio SSB 
equipment. Now, the best in SSB design features are 
combined with Heathkifs leadership in electronic kit 
techniques to bring maximum performance and operat¬ 
ing convenience to amateurs at modest prices. 


sin 

ofsignificance 

to all amateur 
radio operators, 


What design features are essential or desirable for the 
best SSB performance? Some of the more important 
ones are high mechanical and electrical frequency sta¬ 
bility achieved only by employing crystal-controlled 
heterodyne circuitry with low frequency variable fre¬ 
quency oscillators, optimum receiver 
selectivity and minimum transmitted 
signal bandwidth obtainable by means 
of the excellent shape factors exhib¬ 
ited only by crystal or mechanical 
filters, linear tuning with 1 kc dial calibration, smooth 
anti-backlash dial, automatic level control, small size, 
and light weight. The SB Series has all these plus the 
several improved and unique features listed below. 

To provide even better performance plus maximum ease 
of assembly, these new Heathkit SSB products also fea¬ 
ture linear dials providing 500 kc frequency coverage per 
bandswitch position while maintaining 1 kc calibration 
marks spaced approximately apart, a high frequency 
bandpass IF (8.4—8.9 me) for improved image rejection 
and suppression of spurious responses, preassembled 
and prealigned LMO (linear master oscillator), circuit 
boards and wiring harnesses, plus specially tooled cabi¬ 
net, knobs, dial mechanism, and LMO components. 
When the transmitter and receiver are operated in the 
transceive mode, in addition to the usual practice of 
employing a common VFO and high frequency oscil¬ 
lator, the receiver BFO is used as the transmitter carrier 
oscillator to prevent even minute frequency changes 
between transmit and receive due to crystal tolerances. 
This attention to detail is typical of the careful, thorough 
engineering behind the Heath SB Series. 


Only Heathkit experience and know-how can provide 
the engineering and manual skills necessary to bring 
such quality and performance to kit-form SSB equip¬ 
ment. Despite this background, Heath engineers spent 
over two years in the design of the equipment, and the 
developing and specifying of the critical components 
(such as the LMO, crystal filters, and dial mechanism). 
Only the most capable manufacturers have been selected 
to supply the special components and, as always, only 
the highest quality parts are employed throughout. 

Carefully read the features and specifications of the SB- 
300 SSB Receiver described on the next two pages. The 
entire SB Series will exhibit all these fine performance 
characteristics using the same basic critical components 
in equipment covering all amateur interests. 


HEATH COMPANY 

Benton Harbor, Michigan 
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W features 



Complete coverage of 80 through 10 meter amateur bands with all crystals fur¬ 
nished, plus provision for VHF converters 

Crystal-controlled front-end for same tuning rate on all bands 
1 kc dial calibrations —100 kc per dial revolution provides band spread equal to 
10 feet per megacycle — tuning knob to dial ratio approx. 4:1 

Provision for transceive operation with matching SB-400 Transmitter (available 
soon) 

Prebuilt linear master oscillator ((.MO), wiring harness and two heavy-duty circuit 
boards for fast, easy assembly 

Professional styling and features throughout for finest HF and VHF amateur band 
communications 




Experienced amateurs will especially appreciate the careful attention to detail behind the design of the SB-300. 
Its many features include a crystal controlled front-end that provides the same tuning rate on all bands, a pre¬ 
built Linear Master Oscillator (LMO) for linear tuning with 1 kc dial calibrations, built-in crystal calibrator and 
2.1 kc crystal-lattice bandpass filter, a smooth, non-backlash vernier dial drive mechanism, and a beautifully 
styled cabinet and panel. Cabinet top opens completely for easy access to top chassis components. Optional AM 
and CW filters are low-cost and easily installed, their steep-sided bandpass eliminates, not merely attenuates, 
adjacent interfering signals for exceptional reception. 

Circuit features include a high frequency I.F. for maximum I.F. and image rejection, audio inverse feedback, 
fast-slow-off AGC control, stability of 100 cps after warmup, and a host of other deluxe features that assure 
finest communications results. Order your SB-300 now for 60% savings over comparable factory-built receivers! 
A matching Transmitter, 1 KW Linear Amplifier, and an All-Band SSB Transceiver will be available soon! 

Kit SB-300_17 lbs.... .no money dn., $25 mo.$264.95 

SBA-300-1 CW Crystal Filter (400 cps)....1 lb......... $ 19.95 

SBA-300-2 AM Crystal Filter (3.75 kc)....1 lb. .....$ 19.95 

WATCH FOR THESE 

Cheek the superb specifications below and see what new heathkit releases ; 

a tremendous dollar value the SB-300 represents! 


Frequency Range (megacycles): 3.5 to 4.0, 7.0 to 7.5, 14.0 to 14.5, 21.0 to 21.5, 28,0 to 
8,25, 28.5 to 29.0, 29.0 to 29.5, 29,5 to 30. Intermediate frequency: 3.395 megacycles. 
Frequency stability: 100 cps after warmup. Visual dial accuracy: Within 200 cps on 

all bands. Electrical dial accuracy: Within 400 cps on all bands. Backlash: No more 
than 50 cos. Sensitivity: Less than 1 microvolt tor 15 db signal plus noise-to-nc*se 
ratio for SSB operation. Modes of operation: Switch selected: LSS, USB. CW. AM. 
Selectivity: SSB: 2.1 kc at 6 db down, 5.0 kc at 60 db down (crystal filter supplied). AM: 
3.75 kc at 6 db down, 10 kc at 60 db down (crystal filter available as accessory). CW: 400 
cps at 6 db down, 2.5 kc at 60 db down (crystal filter available as accessory), Spurious 
response: Image and IF rejection better than 50 db. Internal spurious signals below 
equivalent antenna input of 1 microvolt. Audio response: SSB: 350 to 2450 cos nominal 
at 6 db. AM: 200 to 3500 cps nominal at 6 db. CW: 800 to 1200 cps nominal at 6 db. 
Antenna input impedance: 50ohms nominal. Muting: Open external ground at Mute 
socket Crystal calibrator: 100 kc crystal. Front panel controls: Mam tuning dial; 
function switch; mode switch; AGC switch; band switch; AF gam control; RF gain con¬ 
trol; preselector; phone jack. Rear apron connections: Accessory power plug; HF 
antenna; VHF #1 antenna; VHF #2 antenna; mute; spare; anti-trip; 500 ohm; 8 ohm 
speaker; line cord socket; heterodyne oscillator output; LMO output; BFO output; VHF 
converter switch. Tube complement: (1) 6BZ6 RF amplifier; (1) 8AU6 First mixer; 
(1) 6A84 Heterodyne oscillator; (1) 6AU6 LM osc.: (1) 6AU8 second mixer; (2) 6BA6 
IF amplifier; (1)6AU6 Crystal calibrator; (1) 6HF8 1st audio, audio output; (1) 6AS11 
Product detector, BFO, BFO amplifier. Rower supply: Transformer operated with 
silicon diode rectifiers. Power requirements: 120 volts AC, 50/60 cps, 50 watts. 
Dimensions: 14-7/8" W x 6-5/8* H x 13-3/8" D. 


SB-100 ALL-BAND 
SSB TRANSCEIVER 




SB-200 1 KW 
LINEAR AMPLIFIER 


SB-400 SSB 
TRANSMITTER 
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Propagation 

Charts 

The monthly frequen- 
cy predictions lor this 
page are made, in ac¬ 
cordance to fixed rules, 
from Basic Data com¬ 
piled by the Bureau of 
Standards. The tech¬ 
nique is quite com¬ 
plex. There are six 
parameters, four of 
which are known pre¬ 
cisely, and two vari¬ 
ables. The four known 
are distance, direction, 
time of day, and 
month of year. The 
two variables are sun¬ 
spot numbers and 
height of ionosphere. 
These last two can be 
used only as averages 
and cause the day-to- 
day variations in fre¬ 
quency behaviour. 

This month 28 M C 
(10 meter band) is 
indicated as workable 
for a few hours on 
some circuits. On good 
days it’s worth a try. 
If it doesn’t w'ork, 
drop to 21 MC. Like¬ 
wise, 21 MC shows up 
on some circuits for a 
few hours. If it doesn’t 
work, drop to 14 MC. 


J. H. Nelson 


Es means the possibility of a high MUF and/or freak conditions. 


PROPAGATION FORECAST 


DATE 


GOOD 


FAIR 


BAD 


Es 


23456 78 9 10 


12 13 14 15 16 17 18 19 20 21 2 2 23 2 4 25 26 27 28 2 9 30 



INDICATES PREVALENT CONDITIONS 
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New Products 



Lafayette Catalog 

Lafayette has just brought out their 1964 
catalog. Though this is rushing the season a 
bit, the catalog is a corker. Not only does 
Lafayette carry a gigantic supply of parts, but 
they have a big line of ham gear. Drop a card 
to Lafavette Electronics, SvosseL New York. 

HX-50 Accessory 

Hammarlund has announced a little gadget 
for their HX-50 sideband transmitter which 
permits you to zero beat by means of an ex¬ 
ternal switch (like a foot switch). Kit form is 
$12.50, wired $20. Write Hammarlund, 53 
West 23rd Street, New York 10. 


BANDIT 2000A 

LINEAR AMPLIFIER 



Amateur Net $575.00 

Grounded grid operation, 2000 watts PEP, 160 watts 
PEP drive required. 80-40-20-15-10 meters. Relay 
operated by exciter. Compact self contained solid 
state power supply. Size: 14%" x 6%" x 14". 45 lbs. 

GoHtfUUUf,, 9*tC. 

IOWA CITY, IOWA 


6 FOR 6 

ELEMENTS METERS 

Another outstanding 6 meter beam by Cush Craft. 
Elements are full size %i" .058 wall aluminum 

tubing. Boom is 20' x IVz" .058 wall aluminum 
tubing. Mast support is 6" x 6" formed aluminum 
plate with 2" ubolts. All parts are marked for 
quick, neat assembly, without special tools. Weighs 
only 17 lbs. Preassembled "Reddi Match" provides 
direct 52 ohm feed, and 1 to 1 SWR. FORWARD 
GAIN 11.2 db FRONT TO BACK RATIO 20 db. 
Buy CUSH CRAFT for more Solid Value and 
Performance. 



THE BIG WHEEL 

Horizontally polarized, omnidirectional gain antenna fea¬ 
tures low-Q, large capture area, ease of matching and 
improved bond width. 2 and 4 stack models available. 
Model ABW-420—1 bay, 34 meter $8.95 

Model ABW-220—1 bay, P/4 meter 10.95 

Model ABW-144—1 bay, 2 meter 12.95 


VHF BEAMS 

Rugged, lightweight, and real performers. Booms, 1 n 
diameter aluminum tubing elements 3/16" diameter alu¬ 

minum rod preassembled on booms. Transformer dipole 
or Reddi Match. Dual and Quad Arrays available. 

Model A144 11—11 element, 2 meter, boom 12' $12.75 

Model A144- 7— 7 element, 2 meter, boom 8' 8.85 

Model A220-11 —11 element, IV 4 meter, boom 8.S' 9.95 

Model A430-11—11 element, 34 meter, boom S' 7.75 

6 METER BEAMS 


Full size, wide spaced, booms 114" and P/ 2 " diameter, 
elements 34" diameter aluminum tubing. Reddi Match for 
direct 52 ohm feed 1:1 SWR. 

Model A50-3—5 element, 6 meter, boom 6' $13.95 

Model A50-5—5 element, 6 meter, boom 12' $19.00 

Model A50-6—6 element, 6 meter, boom 20' 32.50 

Model A50-10—10 element, 6 meter, boom 24' 49.50 

Model A50-3P—Portable 3 element, 50" x 4" folded 10.95 

VHF MOBILE HALOS 


Aluminum construction; machined hardware; Reddi Matdi 
for 52 or 72 ohm direct feed. 2 meter. Dual halo two 


bands one 52 ohm feed line. 

Model AM-2M—2 meter, with mast. $8.70 

Model AM-22—2 meter, stacked Complete 14.95 

Model AM-6M—6 meter, with mast. 12.50 

Model AM-26——6 and 2 dual halo, with mast 17.45 


VHP LajLINcAR ARRAYS 

Lightweight mechanically balanced VHF antenna systems. 
Extremly high power gain, major front lobe, low SWR, 
and brood band coverage; low angle of radiation and 
large capture area. 32 and 64 element arrays available. 
Model CL-116—2 meter, 16 element colinear. $16.00 

Model CL-216—H4 meter, 16 element colinear. 12.85 
Model CL-416—34 meter, 16 element colinear. 9.85 

Modef CL-MS—Universal matching stub matches 
300 ohm 16 element antennas to 200, 52, or 
72 ohm feed lines. 4*75 


See your distributor or write for Free Catalog 
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THREE ELEMENT 
REMOTELY 
TUNED 

YAGI 

Ronald Lumachi WB2CQM 
73 Bay 26th Street 

Brooklyn 14, New York 


Many novice amateurs, after digesting the 
first thrills of radio operation begin to search 
out the elusive DX QSO, but the inadequacy 
of standard equipment (dipoles, long wires, 
etc.) does not provide this satisfaction. Their 
radiation characteristics preclude a concentra¬ 
ted and directed rf pattern. To answer the 
needs of the radio operator, I have designed an 
easily assembled, remotely tuned, light weight, 
yagi-type array that will answer the DX prob¬ 
lems of the many amateur radio enthusiasts. 

The Gamma 


An aerial view of the beam and gamma 
section in its operating position. 


22*5*« 


-«- 21 ' 6 * 



We are all aware of changing antenna char¬ 
acteristics with respect to ground potential, 
however, few will brave the operating heights 
of their antenna supporting structures to make 
the critical beam adjustments necessary for 
maximum transferral of radio frequency power. 
This somewhat dangerous task has been par¬ 
tially eliminated by the insertion of a remotely 
tuned gamma matching arrangement which 
can be permanently affixed to the antenna 
boom. 

The unit proper is mounted in a 3x5x7 
inch minibox, and driven by a 1 rpm motor. 
A wide-spaced variable condensor coupled 
to this unit provides the necessary capacitance 
to tune out any reactance. The capacitance is 
placed in series with the center conductor of 
the co-ax line and fed through a porcelain in- 
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ANNOUNCING 





MODEL 126 


MODEL 621 MODEL 221 


MODEL 126 

Another first from Amplidyne! A VHF 
three band crystal controlled nuvistor 
converter. It features a built in power 
supply, 3 Db noise figure on 6 & 2, 
4 Db on 220 Me., 30 Db gain, two 
6CW4 grounded grid overload proof 
Nuvistor I. F. amplifier for perfect 
match to the receiver. This unit avail¬ 
able with either 7-11, 14-18, 26-30, or 
30.5-34.5 Me. I.F. output. Priced at 
$94.50. The size is identical with the 
Model 221 and is a matching com¬ 
panion. 


BOX 673 


MODEL 621 

At long last, a new VHF transmitter 
that incorporates all these long needed 
features: 60 watts input on 6 AND 2; 
high level plate modulation; full met¬ 
ering of all circuits, including RF out¬ 
put; VFO and antenna relay controls 
built in; built in dummy load; four 
internal crystal sockets and one socket 
located on the front panel for easy 
access. This unit utilizes a high effi¬ 
ciency final, the 8150 compactron, 
which is designed for full rated opera¬ 
tion to 175 Me. The dimensions are 
14" wide, 8" high, and 10" deep. 
Priced at $229.50 our plant or through 
your local distributor. 


MODEL 221 

A 220 M. adapter that is used with 
the Model 621 transmitter or any unit 
which will supply modulation, power, 
and 55 Me. RF. Input power is 18 
watts CW or 15 watts on AM. The 
dimensions are 4" wide, 514" high, 
and 10" deep. All AMPLIDYNE LAB¬ 
ORATORIES products have white silk- 
screened lettering on a green faceplate 
and black cabinets. Price $72.50 
FOB Kings Park, N. Y. 


MPUDYNE LABS 

KINGS PARK LI NY 


The standard Amplidyne 
guarantee of one year on 

tubes, two years on parts Write for your copy of 

applies to aU the above. T(JE AMPLI0YNE VHF LINE. 

Order direct from our . .. .. . . 

plant or see your local Distributor inquiries invited. 

distributor. 



The gamma rod, minibox container, motor, 
feed-thru insulator and aluminum cross. 


sulator to the standard gamma matching rod. 
This particular type system was chosen since 
its unbalanced characteristics are particularly 
well suited to the coax type coupling arrange¬ 
ment. The shield of the 50 ohm cable is 
grounded to the minibox via the S0239 eon- 
nector which is affixed to the minibox. This 
is in turn mounted to the exact center of the 
middle (driven) element. Needless to say, the 
series capacitor must be insulated from ground 
through poly-styrene or other low loss material, 
and should have sufficient plate to stator 
spacing to provide a margin of safety for ones 


HARMONIC/TVI 
rs .PROBLEMS??? 



6 METERS 

TUNABLE LOW-PASS MAVERICK 


The only low-pass filter designed expressly for 6 meters. 
With 9 individually shielded sections and 5 stages tun¬ 
able forming a composit filter of unequaled performance. 
1 DB loss. Handles 400 watts PI. 35 DB rejection. Size 
5” by 2*' by 3 M . AMATEUR SET $16,95 

MAVERICK II WITH POWER MONITOR 
Same as above but with 6 meter power indicator cali¬ 
brated in watts output. Indicator Size 4" by 4“ by 4%“. 
Slant Face. Reads 0-50. 0-400 watts. 

AMATEUR SET $34*95 

2 METERS 

BAND-PASS MODEL BDJA4 

A narrow band-pass filter with 6 me pass band and 146 
me center frequency. 1 DB insertion loss. 35 DB atten¬ 
uation of harmonics. Handles up to 185 watts PI. 

Size 4 M by 2%" by 2 AMATEUR SET $11,85 

Write for complete brochures. See your local dealer. 
Manufacturers of the finest UHF TV Converter 


G/VN/IIM 


INSTRUMENTS, INC 


DEPOT SQUARE & 
DIVISION STREET 
SOMERVILLE, N.J. 
TEL: 722—6311 
AREA CODE 201 
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particular power limits. I had a 250mmfd 2KV 
variable lying around the shack and it was 
pressed into service. My object was to keep 
cost at a minimum and to use material that 
was on hand where possible. This part was 
one manifestation of the many bits of equip¬ 
ment bought on various trips to Cortlandt 
Street, however, it is not unique in nature 
and others can be easily substituted. The 
amateur must remain flexible if cost considera¬ 
tion is a prime factor. 

The gamma matchbox can be made in the 
work shop on the inclement days of winter 
whereas the actual beam fabrication, because 
of its unusual dimensions, has to be con¬ 
structed in the yard. 

The Antenna 

The boom is a standard length of electrical 
aluminum conduit pipe 10' x 1 %” (pipe is 
measured by the inside diameter). The secret 
to this particular beam, construction-wise, is 
the use of the Nu-Rail 1 M" aluminum crosses 
which are far superior to the oxen yoke-type 
arrangements commonly available to the am- 



A side view of the gamma rod, insulator, 
driving motor, copper bracket, and alumi¬ 
num cross. 



An enlarged view of the aluminum cross is 
in series with a plumbing "T" connection. 

The "T" is in series with the mast support 
and the cross is perpendicular to the "T." 

The bolt's head visible in the photo is to 
provide additional support and prevent 
movement. The bolt is fitted through both 
ends of the cross and secured with a nut. 

ateur. The crosses are more flexible in their 
uses, provide a greater degree of rigidity, sup¬ 
port more weight, are less brittle and compara¬ 
ble in price. The elements are standard tube 
dimension that telescope perfectly for sub¬ 
sequent critical antenna adjustment. The 
elements are composed on one length of 12' x 
1 r-.058 wall tubing (tubing is measured by 
the outside diameter) which is attached at 
the boom center by the crosses. Telescoped 
two feet into both ends is a length of 6' x 11" 
.058 wall aluminum (12' length cut in half). 
Our dimensions thus far have netted us 12' 
4* 4' on each side for a total of 20' of element 
breadth. To make up the additional footage 
for either 15 or 20 meter operation, standard 
ll" TV masting can be applied. For 15 m. 
one additional mast can be cut to make up 
the additional footage. For 20 m. operation 
additional material will be required. I might 
add incidentally, that the novice amateur after 
receiving his coveted General need only tele¬ 
scope the lengths of his elements and move 
into the 20 m. spectrum. With this in mind, 
full 10' lengths of TV masting might be in¬ 
serted fully into a telescoped position and 
allowed to extend short distances for 15 m. 
operation. At the later date, they need be only 
re-telescoped, adjusted to the new dimension, 
(Read Swan ad then flip page) 
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A close-up view of the capacitor, driving 
gear coupling, feed-thru insulator and motor. 


and retimed remotely in order to provide 20 m. 
operation. 

I have determined, by the formula contained 
in the ARRL Antenna Handbook, that the 
element dimensions are generally as follows; 

1. Driven 22’ 5" (475 Fmc) 

2. Director 21' 6" (455 ™ Fmc) 

3. Reflector.23' 8" (500 -r- Fmc) 

Needless to say, there are no hard and fast 

rules to determine exact element length. 
Ground charactristics, antenna height, and 

surrounding obstacles all contribute greatly 
to antenna operation. My antenna is situated 
atop a 7F support and rotated by a prop- 
pitch motor. It might easily change its char¬ 
acteristics if I were to place it astride my 
chimney supported by a short length of pipe 
or pole, and driven by the more common TV 
CDR rotator. The burden of critical adjust¬ 
ment lies with the particular amateur and 
contingent upon the peculiar aspects of one's 
installation. 

The gamma matching rod is %" copper tub¬ 
ing (chosen because it can be soldered). The 
sliding arrangement is made from a length 
of copper flashing which is approximately 6" 
from driven element to matching stub. Both 
ends are bent around their respective elements 
and fitted with galvanized, stainless steel, or 
copper nuts and bolts. Once the proper im¬ 
pedance and tuning is completed they can be 
secured to prevent movement. 

The test arrangement is standard, employing 
a grid dipper coupled loosely to an impedance 
indicating device. A length of co-ax cable 
should be cut to a multiple of a half wave to 
insure that the impedance of the antenna will 
be accurately reflected in the bridge device. 
The stub should be moved along the elements 
until a fifty ohm resistive value is determined. 
At the same time tuning is carried out with 
the remotely activated gamma and the point 
chosen where the combination of stub and 


gamma movement nets the desired result. SWR 
might then be determined to insure accurate 
tuning. 

As mentioned in the ARRL handbook, a 
compromise between gain and front to back 
ratio is the best that can be strived for, since 
one is usually had at the expense of the other; 
however, a treatise on antenna design and 
pecularities are beyond the scope of this 
article. Reference is made to chapter 4, Multi¬ 
element Directive Arrays of the ARRL Antenna 
Handbook, 1960. Juggling with reflector length 
and/or element spacing can provide satisfac¬ 
tion for one's particular needs. It will probably 
be found, however, after exhaustive hours of 
experimentation, that the actual dimension 
will not vary greatly from those determined 
by formula. 

The ground work has been laid and a 
general course has been charted for the de¬ 
sign of a satisfactory beam. Cost factors have 
played an important role in the tri-element 
endeavor. My intention was to provide the 
most flexible beam arrangement keeping in 
mind my desire to move in and out of the 
several DX bands allotted to the amateur. 
Flexibility and ease of construction have been 
the keynote. 

Construction Notes 

1. Element to element conductivity, heretofore 
given little emphasis by the amateur, has been 
considered in my undertaking. A lubricating 
and highly conductive material manufactured 
by the Burndy Company of Norwalk, Con¬ 
necticut and called Penetrox A has been in¬ 
corporated. It has been designed for the 
electrician and available at electrical supply 
houses. Infinitesimal changes due to corrosion 
on aluminum joints are now reduced with 
the use of this ingredient. The element joint 
need only be lightly scuffed along the length 
of contact, and this material liberally applied. 
This not only provides a low resistant path 
for the rf, but also prevents the aluminum 
from becoming fused due to the corrosive 
tendency of the weather. Its application will 
insure smooth revamping of the elements 
when changes are contemplated. 

2. In order to insure against wind noise, the 
ends of the elements should be plugged with 
cork. Before insertion, they can be dipped into 
shellac to prevent rotting and to provide a 
secure fit. The boom ends can also be corked 
which, in addition, will reduce the surface 
area and lessen the wind stress. 

3. The ends of the elements should be slit 
with a hack saw and the hose clamps applied. 
It can be readily seen that a tighter fit will 
result. 
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"BEAMED-POWER” ANTENNAS 
and ANTENNA SYSTEMS 


The Choice of the Discriminating 
Communication Engineer... the 
Man who Never Settles for Any¬ 
thing Less than THE-VERY-BEST! 


You too — can enjoy World renowned Telrex 
performance and value! 

Send for PL77 condensed data and pricing cata¬ 
log, Describing the World’s most popular anten¬ 
nas from $6.95 to $999.00. Expanded data sheets 
*—-Your favorite band, also available. 




with a 

MATERIAL DIFFERENCE r 


ANTENNAS 


SINCE 

1921 


Communication and TV Antennas 

^ V LABORATORIES 


ASRURY PARK 40. NEW JERSEY. U.S A 


4. It might also be well to drill several small 
holes in the bottom of the minibox to provide 
drainage for moisture etc. 

5. The small 1 rpm motor can be mounted 
either inside or outside the minibox. Conven¬ 
ient holes are provided which allow easier 
attachment to the outside of the box. Small 
gears attached to the shafts of the motor and 
condenser provide the coupling necessary to 
drive the capacitor. The 1 rpm motor was 
chosen since it allows for a more exact degree 
of adjustment. A length of lamp wire can be 
lightly coupled to the terminals of the motor 
before installation which will provide the ac 
voltage to drive the unit. It can hang loosely 
to the base of the supporting structure where 
tuning might be effectuated; once tuning is 
completed it can be pulled down. A permanent 
installation might include a length of wire 
taped to the coax line and allowed to enter 
the shack. Tuning might then be carried out 
in the comforts of one's home. 

Parts List 
Antenna 

1— 3 lengths 12'xl j4"-.058 wall aluminum tubing* 

2— 3 lengths 12'xl 54" ,058 wall aluminum tubing* 

3— 1 length 10'xl*4" TV mast aluminum tubing (15 
meters) 

(6 lengths 10' TV masting if 20m operation is contem¬ 
plated) 

4— 3 Nil-Rail aluminum crosses 1 % "* 

5— 12 stainless steel aircraft-type hose clamps 1 Zi" 

6— 6 1 *4" thermos corks 

7— Tube of Penetrox-conductive material 

Gamma 

1—3x5x7 aluminum minibox 
2 — approx 140-250 mmfd variable condenser 

3— porcelain feed-thru insulator 

4— SO 239 co-ax receptacle 

5— 30" length of fg" copper tubing 

6— -1 rpm motor-Barry Electronics-Broad way, N. Y. C. 

* Available from Whitehead Metal Co . / 2th Ave. & 

Christopher St., N. Y. C. ... WB2CQM 


MOBILE POWER KIT 

-BM£ 

150 WATTS 
CONTINUOUS 





.95 


BF ELECTRONICS proudly presents the all new transistorized 
Mobile Power Supply Kit at the LOWEST PRICE anywhere 
A new concept in kit construction gives you top QUALITY 
and PERFORMANCE for a minimum investment, 

FEATURES INCLUDE: 

1. 150 watts continuous power output at 130 ® F 

2. Highest quality parts manufactured in USA, 

3. Fully transistorized with silicon rectifiers. 

4. Toroidal transformer gives 85% efficiency. 

5. Heavy filtering gives less than 1% ripple. 

6. Bleeder resistor for capacitor discharge. 

7. Low price Is possible because of a new idea by BF Elec¬ 
tronics. Complete instructions with special construction aids 
let you wind the toroid transformer easily in lets than two 
hours. 

PC- 1 Input 12.5 VDC. Output: 500 YDC at 300 MA and 250 
VDC at 500 MA. Maximum power: 150 watts. KIT .... $29.95 

Completely Wired ... 41.50 
PC -2 Input 12.5 VDC. Output: 600 VDC at 250 MA and 300 
VDC at 500 MA. Maximum power: 150 watts. KIT ..... $34.95 

Completely Wired . 47.50 

PC -3 Input 12.5 VDC. Output: 600 VDC at 250 MA and 300 
VDC at 500 MA and -100 VDC at 20 MA. Maximum power: 
150 watts. KIT .... $39.95 

Completely Wired . 52.50 

PC -4 Input 12.5 VDC. Output: 300 VDC at 500 MA. Maximum 
Power 150 watts. KIT .... .$29.95 

Completely Wired ..... 41.50 

PC-5 Input 12.5 VDC. Output: 500 VDC at 300 MA. 250 VDC 

at 500 MA and -125 VDC at 20 MA. Maximum power: 150 

watts. KIT.$39.95 

Completely Wired. 52.50 

PC -6 Input 13.5 VDC. Output: 800 VDC at 300 MA. 270 VDC 

at 500 MA and -100 VDC at 20 MA. Maximum power: 300 

watts. Available only as completely wired and tested ...$89.95 
For SWAN, COLLINS, and SONAR use the PC-6 for full 
output power. Use the PC-3 for these units with slightly re¬ 
duced P.E.P. and a lower price. For the HALLICBAFTERS 
transceiver use the PC-5. For ARC-1 and other surplus gear 
use the PC-4, Other output voltages are available as special 
units. Write for prices. All prices are F.O.B. Cardiff, Calif. 
Shipping Wt 3 lbs. California customers include 4% sales tax. 

DC Cl CPTDnillPC BOX 602 , CARDIFF, CALIF. 

or tLLblnUnlUo phone 714-753-2395 
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Rules of Thumb 

or 

How to Get in 
the Ballpark 
and Stay 


1. Removing the cathode by-pass condenser 
reduces gain to approximately one-half. 

2. Removing the screen by-pass condenser 
reduces gain to approximately one-tenth, and 
in some cases causes instability. 

3. When you calculate the power dissipated in 
a resistor by the power formula, double this 
value when you pick the resistor. 

4. Cathode by-pass condenser's impedance at 
the lowest frequency you want to pass is usu¬ 
ally one-tenth the resistance of the cathode re¬ 
sistor. 

5. Increasing size of coupling condenser lowers 
frequency response, increases hum and insta¬ 
bility, and vice versa. 

6. Screen by-pass condenser's impedance at 
the lowest frequency you want to pass is usu¬ 
ally one-tenth the resistance of screen by-pass 
resistor. 

7. To vary rf gain, vary the screen voltage of 
the pentode or tetrode. 

8. When you have tuned grid tuned plate 
circuits at the same frequency, plan to neu¬ 
tralize all tetrodes, pentodes and triodes in rf 
amplifiers. Never mind who said you didn't 
need to. 

9. Multiply the Q of a coil by its calculated im¬ 
pedance to get the impedance of a parallel 
tank circuit. 

10. Build on a steel chassis for better audio 
shielding. 

11. Use brass, copper or aluminum chassis and 
shielding for rf. These materials have less ef¬ 
fect on the tuned circuits. 

12. Coils should be spaced coil diameter away 
from surrounding objects for best Q. Again, 
use non-magnetic material for shielding. 

13. Coil shapes in general should be two parts 
long to one part high for best form factor. 

14. Build your VFO's, etc., strong like a bat- 


Vernon Trexler W5IUR 

21 42-B 35th 

Los Alamos, N. M. 


tleship for best stability. 

15. Build all your frequency determining cir¬ 
cuits, dials, shafts, coils, condensers, etc., on 
the same mounting plate for best stability. 

16. Phenolic, Incite, and poly are fine, but 
for minimum VFO drift use ceramic coil forms 
and stand-offs. 

17. Ceramic NPO trimmers are good, but air 
trimmers are better for VFO's, etc. 

18. Regulate screen voltage and perhaps plate 
voltage of your VFO, but try regulating the 
filaments, too, if you want a stable VFO. 

19. Just because it's single sideband both side¬ 
bands are there, one just has more signal 
strength than the other. If you have 40 db of 
sideband suppression and the signal generated 
is 40 db over S9, then the suppressed sideband 
is S9, and a carrier suppressed 50 db would 
be around S7 or S8 on a perfect S meter under 
the same conditions. 

20. In general, an S meter reading means the 
receiver is turned on. 

21. To get out well and have your CQ's an¬ 
swered in general, 100 watts seems to be the 
break-over point on AM; but if you really want 
to get out, go full power, use a beam, and 
raise the antenna height. 

22. Why shield linear amplifiers? In general, 
they don't generate TVI. 

23. Audio for communication is about 300 to 
3000 cycles—what's yours? 

24. Beginners tend to make circuits too elabo¬ 
rate. Keep it simple, it will last longer and 
work better. 

25. Crystal current causes drift, 60 ma is far 
too much. 

26. Power transformers can put out 30 to 50 
per cent more current in intermittent amateur 
service than their published value. In SSB this 
value can be 100 per cent or more of peak 
load. 

27. A 1 db change of audio is barely detected 
by the ear. A 3 db change is a prominent 
change. 

28. Some tubes turn blue in operation, but 
generally it means the tube is gassy and is a 
“flat" tube which draws more than normal 
current and should be replaced. 

29. Don't expect a circuit used from a book 
or magazine to work the first time. First, the 
article goes through too many hands to be 
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Karl Kopetzky K9AQJ 

Well I never thought that Fd see the day 
when the well-known ham term OM, standing 
for Old Man would accurately describe yours 
truly. When I first started in ham radio, some 
half-century ago, then called “wireless,” there 
was no such term. The ARRL had not yet 
been born, and the oracle was the venerable 
Hugo Gernsbach of Electro Importing Com¬ 
pany fame. I never found out what it was that 
Hugo imported, but it was an experience to 
go thru his store on Cortlandt Street in New 
York City. 

Where was I? . . . Oh, yes, back about 50 
years! Well, like I was saying, the ARRL had 
not yet come into being, and The Old Man 
who was later to be so well-known for his 
pithy ( watch that spelling , typesetter!) re¬ 
marks about modulation and operating prac¬ 
tises was, for all that I know, The Young Man. 
Anyway, it was but a scant 7 years later that 
the term OM was to become common, and it 
was to laugh that I, with the dawn of babyhood 
still on my rosy cheeks, at the tender age of 
14 would be called OM, or Old Man. Now 
that I am an Old Man . . . jeeese, I could do 
without it! 

Some of the fondest memories I have of 
“those good old days” were when after opera¬ 
ting for hours and hours at the key of the 
half-gallon spark set, I finally made it a solid 
QSO with a station just 3 miles away! But the 
thrill of thrills was when I read in the fore¬ 
runner of QST that 1SW had been copied 
solid in Nauen, Germany! That’s not bad for 
spark! 

Still later I was to face an enraged father 
at about 3 AM in the top floor of his home 
where I had a “generator” running to furnish 
the High Voltage to four Western Electric 
VT-2’s in parallel in a Hartley Osc ., and was 
told unceremoniously to “get the H—1 to bed 
and to stop this infernal noise. And further¬ 
more, I don’t give a D—m whom you are 
talking to.” My Dad, God love him, was a 
Colonel of the Army even at home. So I 
mentally saluted him in the fashion I thought 

(Turn to page 43) 
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Fred Herr W3WPV 
91 1 Old Manoa Road 
Havertown, Pa. 


Photos by: Thomas C. Rudolph 


Combination 
Antenna Coupler 


A notice from the FCG usually indicates 
improper operation of radio transmitting equip¬ 
ment. One of the worst bugaboos of improper 
operation is the emission of harmonics which 
fall outside of the amateur bands causing 
possible serious interference to other services. 

The purpose of this article is to describe an 
antenna coupler that will help reduce the 
emission of harmonics and at the same time 
provide a better match between the transmitter 
and the antenna. As the name implies, it is a 
combination coupler because it can be readily 
changed from series operation to parallel opera¬ 
tion by simply changing two jumper connec¬ 
tions. 

Before starting the coupler discussion let 
us see what happens between the transmitter 
and the far end of the antenna. The most effi¬ 
cient antenna is one that is cut to a definite 
length for a single operating frequency. Effi¬ 
ciency falls off when this antenna is used on 
any other frequency. However, the average 
amateur radio operator does not have the 
means or the space to erect a separate wire for 
each frequency that he wants to operate on. 
Consequently, most of his operating is done 
on one antenna. It might load up nicely and 
put out good strong signals on any one of 
several frequency bands, but not being de¬ 
signed for one single frequency, it will have a 
tendency to emit signals on a frequency of 


double, triple, and more, of the fundamental 
frequency. When this happens your incoming 
cards take on a drab appearance and do not 
have the bright colors of a QSL. 

Right then is a good time to take a look 

at vour transmission line. Actually, the best 

* ^ * 

time to take this look is before the cards from 
FCC begin to roll in. 

Harmonics of the operating frequency are 
generated inside the transmitter, and if there 
is nothing to stop them they will be flung by 
the antenna in all directions along with the 



FIGURE I 


30 


73 MAGAZINE 

















YOU CANT BEAT THIS KIT FOR VALUE! 





LA-400C 

LINEAR AMPLIFIER 
800 WATTS PEP 
ONLY $ 179.95* 
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IT'S EASY TO ASSEMBLE AND WIRE - QUALITY THRU AND THRU 


The P&H LA-400-C is not an ordinary kit, because 
a lot of the assembly has already been done for 
you. The plate transformer, filter choke, plate tuning 
capacitor etc. are mounted. Plate coil and band 
switch are assembled and mounted. Output loading 
capacitor network is assembled; in fact — about all 
you have to do is mount small parts, mount sockets 
and finish the wiring. As for performance — just 
ask anyone who uses an LA-400-C. Just compare 
his signal with the so-called "talking kilowatts" — 
it will be mighty hard to tell 3 DB difference. The 
difference in cost will pay for a good scope, plus 
a top notch receiver. One other point — Where else 
can you get a warranty such as P&H gives you on 
the LA-400-C ? 

ONE YEAR WARRANTY 
ON ALL PARTS AND TUBES! 


The 80 thru 10 meter band-switching pi network is 
designed for 800 watts PEP SSB, 400 watts CW, FM 
or FSK and 230 watts Linear AM (controlled carrier) 
or 185 watts (constant carrier) with 50-70 ohm out¬ 
put. Popular 100 watt SSB exciters require no 
swamping or matching networks to drive the low Z 
untuned input. Grounded grid circuit uses four 1625*$ 
or 837's on customers request. Meter reads RF drive, 
plate current, RF amps output. New modern compact 
9 " X 15" X lO 1 /*" gray cabinet also contains power 
supply using 816's. TVI suppressed. Parasitic Free, 
* Prices effective June 15, 1962 

LA-400-C Wired & Tested.$219.95 

Slightly higher West of Rockies. 


ELECTRONICS INC. 

jP ** 424 Columbia • Lafayette , Ind. 


NOTE: Due to a printer's error, the price of this unit is shown incorrectly in the June issue. 


fundamental signal. The handbook says that 
harmonics can be greatly reduced by means of 
an inductively coupled circuit in the trans¬ 
mission line and continues at great length to 
discuss the advantages of antenna couplers. In 
reading the handbook discussion we find that 
a coupler, in addition to its ability to attenuate 
harmonics, provides a dandy means of match¬ 
ing the transmitter output impedance to the 
antenna input impedance. With these two 
items of equipment properly matched, the 
tank circuit of the transmitter is working effi¬ 
ciently and the greatest amount of power is 
transferred to the antenna. However, a discus¬ 
sion of impedance matching, as such, is out¬ 
side the scope of this article. We started out 
to deal with antenna couplers as a weapon 
against green eyed harmonics and will proceed 
with the storv. 

Antenna theory says that the best place to 
insert a coupler in a feed line is at a point 
of maximum current or minimum current. For 
use at a point of maximum current, a series 
tuned coupler is required; at a point of mini¬ 
mum current a parallel tuned coupler is 
needed. To save a thousand words take a look 
at Fig. 1. The diagram shown here will serve 
in an elementary way to locate the two current 
points referred to. In keeping with utmost 



simplicity an end-fed half-wave Zepp antenna 
is illustrated. The dotted lines indicate the 
distribution of current in the antenna and feed 
line. Because the antenna is cut for a half 
wave, the value of current is at a minimum 
at each end and at a miximum in the center. 
In the case of the feeder, the value of current 
at A, where the feeder connects to the antenna, 
will be at a minimum. Other points of mini¬ 
mum current will be at points marked C, each 
a half wave apart. The points of maximum 
current are at locations marked B, which are 
also a half wave apart. 
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The length of the feeder line is usually 
dictated by the location of the antenna. In 
order to get the antenna in an area clear of 
trees and buildings, it might be necessary to 
use a long feeder line. The line between the 
coupler and the antenna should be cut to a 
length equal to a quarter wave or a multiple of 
a quarter wave. If the chosen length happens 
to be an odd multiple of a quarter wave the 
end of the line at the coupler is at a point of 
maximum current, such as at points B, and 
the use of a series tuned coupler is indicated. 
If the line length is equal to an even multiple 
of a quarter wave, a parallel tuned coupler is 
needed because it will be inserted at a point 
of minimum current. The line from the trans¬ 
mitter to the coupler can be any length. 

The feed line to a folded dipole, which is 
a different type of antenna than that illustrated, 
can be of any suitable length. In this case it 
would be necessary to determine, through ex- 



To An»*nno 
From Tron*ml»»*r 



A-S«ri«t Circuit 



B - Parols*! Circuit C) 




C - Porotl*! 
Basic Circuits 



Circuit (High C) 

Actual Circuits 


FIGURE 2 


periment, which type of coupler tuning will 
give satisfactory antenna loading. The amateur 
is forever experimenting with his antenna in 
the hope of finding the best combination of 
antenna, feeder, and location. For this reason 
a coupler should be used that could be readily 
changed from series to parallel tuning and thus 
avoid the necessity of having two pieces of 
equipment which are almost alike. 

The basic diagrams of antenna couplers are 
shown in Fig. 2. Diagram A is for a series 
tuned coupler. Diagram B is for a parallel “low 
C” coupler and C is for a parallel “high C” 
coupler. Opposite each basic diagram is the ac¬ 
tual circuit for each type of coupler. Here is 
where the advantage of a combination coupler 
is realized. To change from one type of tuning 
to another it is necessary only to arrange the 
interconnecting links as indicated by the dotted 
lines on the diagram. 

Each link is made from a piece of copper 
or brass strip with a hole in each end, the 
holes spaced 1” apart on their centers. The 
links are supported on porcelain through-panel 
insulators and held in place with knurled bat¬ 
tery type nuts for easy removal. Ordinary 
copper wire can be used in place of the links. 

The coupler is constructed on 5” x 9M” x 2” 
aluminum chassis. A co-ax connector is pro¬ 
vided for the input from the transmitter. The 
output connections are for twin-lead, but a 
co-ax connector may be used if desired. The 
panel is a piece of J4“ tempered masonite with 
two coats of Du Pont black wrought iron paint 
and the dial pointer is the red arrow from a 
Gem safety razor blade dispenser. The place¬ 
ment of wiring is not critical, but it should 
be arranged as symmetrically as possible. 

Fig. 3 shows the construction details of the 
link end of the chassis. No details are given 
for locating the coil and condensers as this 
will depend on the parts available to the con¬ 
structor. The through-panel insulators, how¬ 
ever, should be located accurately to the 
dimensions shown so that the links can be 
readily interchanged between any two of the 
insulators. All parts are mounted on the top 
surface of the chassis and the wiring is con¬ 
cealed inside. The two condensers are mounted 
on stand-off insulators to insulate their plates 
from the metal chassis. 

Another good feature of the coupler is the 
method of driving the condenser shafts. As 
can be seen in the photographs, each shaft is 
fitted with a fiber gear. The two gears are 
driven by a third fiber gear whose shaft extends 
through the panel to the dial. This arrangement 
makes for easier tuning and insures both sides 
of the feeder being in balance. 
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16th EDITION 



— clear, concise theory 
...extensive new 
data for designing, 
building, and operating 
radio equipment 


RADIO HANDBOOK 


In the latest “Radio Handbook/' you get 
comprehensive data on every subject listed 
below, plus original new design and 
construction articles. The 16th Edition is 
thoroughly revised, and brought abreast 
of the latest in technical progress. 
Broadest coverage in the field . . . com¬ 
plete information on building and operating 
a tremendous variety of high-performance 
equipment items. All data clearly indexed. 
805 pages, all text, with hard covers. 



Book #16(5 

(foreign $10.50) 


at your distributor 


CONTENTS INCLUDE: AC & DC Circuits • VT 
Principles • Transistors & Semiconductors • VT 
Ampls • High Fidelity • RFVT Ampls • Oscillo¬ 
scopes • Special VT Circuits • Radio Receiver 
Fundamentals • Energy Generation • R-F Feedback 

* Amplitude Modulation • FM & Radio Teletype 
Transmission • Sideband Transmission • Trans¬ 
mitter Design • TV & BC Interference • Transmit¬ 
ter Keying * Radiation, Propagation & Transmis¬ 
sion Lines • Antennas • HF Antenna Arrays • 
VHF & UHF Antennas • Rotary Beams • Mobile 
Eqpt. Design & Install. * Receivers & Transceivers 

• Low Power Transmitters & Exciters • HF Power 
Ampls • Speech & AM Eqpt. • Power Supplies • 
Workshop Practice • Electronic Test Equipment • 
Radio Mathematics & Calculations 



NEW AMPLIFIER DESIGNS 

• Complete Grounded Grid Amplifier 

• 3-1000Z Linear Amplifier 

• 4CX1000A Amplifier 

■ 813 Grounded Grid Amplifier 

• 7094 Amplifier 

• Tri-Band Linear Amplifier 

• KW-2 Amplifier (economy g-g circuit) 

• 4-400A General Purpose Amplifier 

• Kilowatt All-Purpose Amplifier 

• Transformerless 25-Watt Music 

Amplifier (Hi-Fi) 

NEW TRANSMITTER DESIGNS 

• 50 Me. Transistorized Xmitter 

• 200-watt Deluxe Tabletop Xmitter 

• VHF Strip Line Amplifiers 

• “9T0“ Electronic Keyer 

LATEST IN RECEIVERS 
AND TRANSCEIVERS 

• Bandpass Filter Receiver 

• 10-15 Meter Transceiver 

• 2-6 Meter “Siamese’" Converters 

• Deluxe Mobile Transceiver 

• DX Communications Receiver 

All above units are modern in design, and 
free of TVI producing problems. 



'Order from your favorite electronic parts distributor. 

If he cannot supply, send us his name and your 
remittance , and we will supply. 


EDITORS and ENGINEERS, Ltd. 



Summerland 8, California 93067 

Dealers: Electronic distributors, order from us 
Bookstores, libraries, newsdealers order from Baker & 
Taylor, Hillside, N. J. Export (enc. Canada), order 
from H. M. Snyder Co., 440 Park Ave, So., N.Y. 16. 
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PLAN OF 5' x 9 1/2" x 2" CHASSIS 
FIGURE 3 


The condensers used in the model pictured 
are each 150 mmfd because they were on hand 
at the time of construction. According to B & W 
literature, the JVL and BVL coils will resonate 
through their respective bands with 100 mmfd 
condensers. 

With the links arranged for series tuning, 
the condensers are in series with the antenna 
feeder wires. With the links arranged for 
parallel “low C “ tuning, the two condensers 
are in series with each other and in parallel 
with the coil. In the parallel ‘high C” arrange¬ 
ment, both condensers are in parallel with 
the coil. Where the antenna feeder system 
indicates the use of parallel tuning it should 
be possible to get satisfactory loading with 
either the “low C” or the “high C” arrange¬ 
ment. For greater flexibility in parallel coupler 
adjustment, leads have been provided for 
clipping to the coil turns. The coil turns that 
provide the best loading should be used, and 
the number of turns on each side of the coil 
center should be equal to provide feeder 
balance. For series use the clips are not used 
and can be fastened back out of the wav. 

In order to tune the coupler an SWR meter 
should be inserted in the line between the 
transmitter and the coupler and the coupler 
adjusted for the lowest SWR ratio. In the 
absence of an SWR meter, the coupler can be 
adjusted for maximum power to the antenna 
by the use of an rf ammeter, field strength 
meter, or lamp bulb coupled to the feeder. 

If the antenna is used for receiving as well 
as for transmitting and the send-receive relay 
is located between the transmitter and the 
coupler, a bonus feature can be realized. When 
the coupler is properly tuned for transmitting 
on a particular frequency the strength of the 
received signal is greatly increased. In fact, it 
is possible to tune the coupler merely by tuning 
for maximum signal strength in the receiver, or 
for maximum S meter reading. 

In using the combination coupler it should 
be possible to find one of the three tuning 
arrangements that will operate satisfactorily 


with almost any of the popular antennas, in¬ 
cluding the all-band type. The use of a coupler 
will go a long way toward providing more 
efficient operation and greater peace of mind 
for the amateur. 

For a down to earth discussion on wire 
antennas, feeders and couplers, the reader is 
referred to the excellent articles by Richard 
M. Smith W1FTX which appeared in the 
July and August, 1952 issues of QST Magazine. 

. . . W3WPV 

Parts List 

Cl, C2—100 ramf variable condensers 

LI, L2—Plug-in coils with links, as follows: 

For power to 75 watts 15 meters—B&W JVL-15 

20 meters— B&W JVL.-20 
40 meters—B&W JVL-40 
80 meters— B&W JVL-80 

For power above 75 watts 15 meters—B&W BVL-15 

20 meters—B&W BVL-20 
40 meters—B&W BVL-40 
80 meters—B&W BVL-80 
(Fixed link coils, JCL and BCL, can also be used) 
6—through-panel insulators 

4—stand-off insulators (for mounting condensers) 

2 copper links 
1 —co-ax box connector 
2—Fee Wee coil clips 
1—5-pin coil socket 

Miscellaneous hardware—fiber gears, shaft, etc. 

1—-5" x 954" x 2" aluminum chassis 
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Clarence Wager K6TBW 


There’s nothing particularly exciting about 
a vertical antenna, what with beer-can verti¬ 
cals, drainpipe verticals, ad infinitum, but most 
of the verticals which seem practical also seem 
to involve considerable expense. Here is a verti¬ 
cal antenna which won’t cost you more than 
five bucks or so, and may cost almost nothing, 
depending on what you have in your junkbox. 

The materials needed are simply six strain 
insulators, about 90 feet of wire, and a hunk 
of coax. The coax is the only item which is 
very expensive. To construct the antenna all 
you need is a tree with a limb handy about 
thirty feet above the ground. Cut three lengths 
of wire about thirty feet long, fasten insulators 
to each end, and hang them from the limb. 
Space the wires about a foot apart. The in¬ 
sulators on the bottom ends of the wires are 
secured to stakes driven into the ground, also 
spaced one foot. The three strands of wire 
are shorted out at top and bottom with three 
foot pieces of wire. The ground system is a 
simple ground rod driven as far into the ground 
as possible. The antenna is fed with either 50 
or 72 ohm coax. RG-59/U works fine. 

That’s all there is to it. If vou want to be 

* 

fancy you can use radials, but the antenna 
works OK without them. The best part of all 
is that the antenna, although designed for 
7 me, also loads with no trouble on 14 and 21 
me, and hits the low end of the 3.5 me band 
too. By actual scientific tests the SWR seems 
to be fairly good everywhere (we didn’t get 
bitten when we touched the key). On 3.5 me 
the antenna isn’t as good as a dipole, of course, 
but seems to do the business. Since the author 
runs CW nearly exclusively, we didn’t try 
trimming the antenna for the phone bands, but 
naturally this could be done by anyone with 
the time and a few feet more wire. 

For the guy who feels like improving things 
there are a few points we might mention. 
Metal tent pegs might be best for securing the 
bottom of the antenna. You have to watch for 
roots, and metal pegs would probably pene¬ 
trate better than wood. In the antenna de¬ 
scribed number 16 stranded wire was used, 
but larger diameter wire would probably be j 
better from both electrical and mechanical 
standpoints. . . . K6TBW | 


Communications, mobile radio... 


A First Class 

icjsns© 


...or Vour Money Back! 



Your key to future success in electronics is a First-Class 
FCC License. It will permit you to operate and maintain 
transmitting equipment used in aviation, broadcasting, 
marine, microwave, mobile communications, or Citizens- 
Band. Cleveland Institute home study is the ideal way 
to get your FCC License. Here’s why: 

Our training programs will quickly prepare you for 
a First-Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass 
the FCC examination after completing your course, 
you will get a full refund of all tuition payments. You 
get an FCC License ... or your money back! 

You owe it to yourself, your family, your future to get 
the complete details on our ^proven effective” Cleve¬ 
land Institute home study. Just send the coupon below 
TODAY. There’s no obligation. 


MAIL COUPON TODAY FOR FREE CATALOG 


Cleveland Institute of Electronics 

me E, 17th St.. Dept. ST-0 
Cleveland 14, Ohio 

Please send FREE Career Informa¬ 
tion prepared to help me get ahead in 
Electronics, without further obligation. 

CHECK AREA OF MOST 
INTEREST - 

□ Electronics Technology □ 

□ Industrial Electronics □ 

□ Broadcast Engineering □ 



First-Class FCC License 
Electronic Communications 


Your present occupation. 


Name 


(please print) 


- a 9 «- 


Addresi. 


City. 


.Zone. _Stole. 


Accredited Member National Home Study Council 
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MINUTE 

MOTOR 

Fred Herr W3WPV 
91 I Old Monoo Road 
Havertown, Pa. 

Would you like to know how much time you 
spent on the construction of a piece of radio 
equipment? With the use of the easily made 
device described in this article you can have a 
record of time spent on any project. The device 
consists of a motor driven counter that keeps an 
accurate count of the elapsed hours and min¬ 
utes spent on your construction project. 

In almost all types of construction and fabri¬ 
cation a knowledge of time consumed senes 
as a basis of cost analysis and is of great im¬ 
portance to all concerned. This is not exactly 
true in the case of home constructed equip¬ 
ment as the cost of time consumed is not im¬ 
portant, being charged, usually, to enjoyment, 
education and relaxation. 

Amateur radio is a hobby with many types 
of adherents, and it is believed that the ama¬ 
teur who prefers to build all or part of his 
equipment is in the majority. Amateur radio, 
in fact, owes its existence to the experimentally 
inclined pioneer who had to build his own 
equipment because commercially made equip¬ 
ment was not available at the time. With a 
large percentage of amateur radio equipment 
P* esently available in kit form, more and more 
hams are turning to this form of construction 
to acquire much needed gear at an appreciable 
saving in cost. When a prospective buyer con¬ 
templates the purchase of a piece of equip¬ 
ment in kit form, his first question will prob¬ 
ably be —“How long will it take me to as¬ 
semble and wire that kit?’" After a kit is as¬ 
sembled and completed the constructor is al¬ 
ways asked how many hours were required to 
do the job. 

Whether the task is easy or of long duration 
it is of great personal satisfaction to know 
how much time was consumed on a project. 
During the construction period a “time con¬ 
sumed” record can be kept by a written nota¬ 
tion indicating the time of starting and stop¬ 
ping each work session. Upon completion the 
total time used can be determined by totalling 
the sessions. This method is alright but could 
become quite tedious on a large project where 
many work sessions and interruptions might 


be involved. The use of a time clock or an 
elapsed time meter would be ideal but the 
cost of such equipment would probably ex¬ 
ceed the cost of the equipment being assem¬ 
bled. 

After using the pencil method on several 
projects it was given up as a bad job, as quite 
often the starting time or the stopping time 
would be forgotten, or allowance for frequent 
interruptions would not be recorded. In order 
to find a more accurate method of time re¬ 
cording the junk box was resorted to and gave 
up the parts that were assembled into the 
Minute Motor. The parts consist of a Haydon 
synchronous time motor and a Veeder counter, 
both of which are available on the surplus 
market at very reasonable prices. 

The construction of the Minute Motor is 
very simple and can be accomplished in an 
hour or so. The motor and counter are mounted 
on a small base or chassis along with a flush 
mounted 115 vac receptacle. The shaft of the 
motor is fitted with a small lever which is 
drilled and tapped for a small machine screw 
to hold it in place on the shaft. The other end 
of the lever is drilled to take a connecting rod, 
which, in turn, is connected to the reciprocat¬ 
ing lever of the counter. In operation, one full 
revolution of the motor will advance the coun¬ 
ter one number. The length of the motor lever 
is rather critical and should be sized so as to 
advance the counter one number only for each 
motor revolution. 

Compared to the usual radio circuit the wir¬ 
ing diagram of the Minute Motor is a joy to 
behold and can be completed with a couple 
of passes of the soldering iron. As shown in 
Fig. 1, the motor and the 115 vac receptacle 
are wired in parallel and connected to an ex¬ 
tension cord of suitable length. Care should be 
used in insulating the connections in order to 
avoid accidental contact with the 115 vac cir¬ 
cuit. 



No dimensional information is given here 
because the component parts of the Minute 
Motor are made in a great number of sizes 
and shapes. The size of the chassis and the 
arrangement of parts will also depend on the 
size of motor and timer used. The manner of 
connecting the counter to the motor may have 
to be changed from that described herein as 
(after watering , turn page) 
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FOR MINIMUM DISTORTION 

MAXIMUM TALK POWER 


100% MODULATION—WITHOUT DISTORTION is practically 
impossible to attain with mast ham rigs. NOW—Thanks to 
P&H —you can have your cake and eat it too! 

Simply connect a P&H MODEL AFC* I or AFC-2 between the 
mike and the mike input of any SSB, DSB, AM, PM or FM 
transmitter—Set the transmitter audio gain control for 100% 
modulation and FORGET IT! From a WHISPER to a SHOUT— 
the compressor output level NEVER VARIES MORE THAN 
6DB. May also be used on PA systems to maintain high 
audio output without blasting. 

NOT A CLIPPING DEVICE! This is an AVC type compressor, 
like broadcast stations use. Operation is instantaneous, with 
no pumping effect. Built-in audio filters and SEPARATE 
HIGH and LOW IMPEDANCE CIRCUITS. 

HIGH IMPEDANCE threshold is set at —52 DB and will pro¬ 
vide up to 50 DB of compression with negligable distortion. 
LOW IMPEDANCE threshold is set at —25 DB, and will pro¬ 
vide up to 40 DB of compression when used between the 
speaker and the audio output of a receiver; resulting in 
excellent AVC action from receivers with poor RF AVC 
characteristics. 

MODEL AFC-1 |3" x 3" x 5") requires on external power 
source (often available from transmitter or receiver} and 
contains o 90-3500 cycle bandpass audio filter, 

MODEL AFC-2 (5 x 5 x 7"} has a built-in power supply 
and a switch controlled BROAD-MEDIUM-SHARP audio filter. 

MODEL AFC-2CW is identical to the AFC-2 except for much 
sharper audio filters. It is intended for use with filter type 
exciters and for CW reception when used in the speaker line 
of receivers, 

MODEL AFC-1 With tubes (less power supply}..$32.95 

MODEL AFC-2 or AFC-2CW Complete..... .$54.95 


ELECTRONICS INC. 

424 Columbia Lafayette, Ind. 


Free data sheets: 3.5-30 me Preselector, 
built-in power supply, RF gain control, 
$18.98. NJ-7 solid state noise limiter, 
$4.49, Various technical manuals, vari¬ 
ous prices. Air-Dux coils. Hy-Gain an¬ 
tennas (18V, 10-80 meter vertical, 

$16.95). All postpaid. H0LSTR0M ASSO¬ 
CIATES, P.0. Box 8640-G, Sacramento, 
Calif., 95822, 


a DOW RADIO 

£ iUeciba+uoi 

1759 E. Colorado Bivd.—PASADEN'AJ—Mu 1-6683! 

222 West Main St.-SANTA MARIA-WA 2-1765! 

5857 Hollister Ave.-GOLETA-WO 7-3401 

1505 S. Oxnard Bivd.-OXNARD HU B-6353 


some counters operate with a reciprocating ac¬ 
tion while others operate with a rotary action* 

In use, the bench light or a drop light under 
which the equipment is to be constructed is 
plugged into the outlet receptacle on the Min¬ 
ute Motor and left there for the duration of 
the construction period. At the start of each 
work session the cord of the Minute Motor is 
plugged into the 115 vac source. During the 
time the cord of the Minute Motor is plugged 
into the 115 vac source the bench light will 
be on and the counter will be registering the 
number of revolutions of the motor. Although 
not used on the original Minute Motor, a tog¬ 
gle switch could be wired into the circuit 
which would eliminate the necessity of insert¬ 
ing and removing the plug for each work ses¬ 
sion. 

At the start of a project a record is made of 
the number appearing in the window of the 
counter and this number when subtracted from 
the number appearing at the finish of the 
project will give the total number of motor 
revolutions made during the project. Of course, 
for the counter to tell a true story, the bench 
light which is plugged into the Minute Motor 
cannot be used for other purposes, and the 
Minute Motor, itself, must be unplugged when 
no work is being done on the project. 

The Haydon timing motors, or similar mo¬ 
tors of other makes are made with various 
speed outputs, from one revolution per frac¬ 
tion of a minute to one revolution per day and 
even slower. The motor used in the Minute 
Motor has a speed of one RPM, and in use, 
an increase of one number on the counter 
represents one minute of elapsed time. At the 
start of a project a record is made of the num¬ 
ber appearing on the counter. This number 
subtracted from the number appearing at the 
finish of the project represents the total elapsed 
time in minutes, which, in turn, divided by 60 
will give the time in hours and minutes. 

The Minute Motor was first used on the as¬ 
sembly of a well known transmitter kit. The 
counter showed the number 1633 at the start 
of the work and the number 3628 at the finish. 
3628 minus 1633 equals 1995 motor revolu¬ 
tions, or 1995 minutes. This divided by 60 is 
equal to 33.25 or 33 hours and 15 minutes to¬ 
tal construction time. The latest project, the 
assembly of a ten-meter transceiver kit, using 
the Minute Motor, required a total of 17 hours 
and 13 minutes to complete. 

The ideal motor for the Minute Motor is 
one having an output speed of one RPM, but 
motors with other output speeds are equally 
suitable and only require one additional step 
in the computation of total elapsed time. If a 
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4 RPM motor is used each revolution would 
advance the counter one number which woidd 
represent only a quarter of a minute. To obtain 
the true elapsed time in minutes the total 
counter number would have to be divided bv 

j 

four. In the case of a 6 RPM motor, the total 
counter number would have to be divided 
by six. 

As the counter ordinarily available will re¬ 
turn to zero when its highest number is reached 
it is best to use one with at least four digits 
displayed in its window in order to avoid go¬ 
ing through the zero point more than once on 
a project. A counter that could be manually 
reset to zero at the start of each project would 
be ideal. 

The ham constructing and using the Minute 
Motor will be rewarded with the satisfying 
knowledge of the exact time required for com¬ 
pletion of a project and will not have to rely 
on a wild guess when questioned by his fellow 
hams. 

In addition to the Minute Motor's use as a 
construction project timer, it can be used in 
the power circuit of a piece of equipment to 
record the total operating time of the equip¬ 
ment. Its use as a time recorder is limited only 
by the imagination. . . . W3WPV 







Model 423 
\ $9.66 ea. 








Model 427 
$19.86 ea. 


( pgp 

SOLVE YOUR 
T.VI PROBLEMS... 

with these B&W 6-Meter 
Low Pass Filters 

A B&W low pass filter installed in the coaxial lead 
of your transmitter will stop the radiation of spurious 
and harmonic signals which interfere with TV recep¬ 
tion. These two filters are usable through the fre¬ 
quency range of 30 to 54 MC in amateur and 
commercial installations. 

Model 423 is a 3 section filter for transmitters up 
to 100 watts output. It reduces spurious and har¬ 
monic signals higher than 62 MC by at least 50 DB 
(a reduction of over 100.000 times). 

Model 427 is a 5 section filter for transmitters up 
to 1 KW output. It reduces spurious and harmonic 
signals higher than 62 MC by more than 60 DB 
(a reduction of 1 million times). 

ORDER THROUGH YOUR LOCAL DISTRIBUTOR 

BARKER & WILLIAMSON, Inc. 

BRISTOL. PENNSYLVANIA 


TRULY SUPERLATIVE SSB RECEIVER. 


UNIT COMPLETELY-:-:-:- 
WIRED, READY FORx 
EASY INSTALLATION! 


MODEL DMF-2 
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Filament Transformer Conversion 


Floyd O'Kelly W5V0H 
418 E. Hickory 
Midland, Texas 


Are you having trouble finding a suitable 
filament transformer at what you may con¬ 
sider a reasonable figure for that new final 
rf amplifier you are building? Offered here 
is a method of exchanging your time and effort 
for such a transformer at a very modest cost. 

The problem can be resolved in three parts: 

1. Determine the wattage requirements for 
the filament or filaments of the tubes to be 
used in the amplifier. 

2. Find a transformer capable of supplying 
wattage. 

3. Modify and rewind the transformer to 
supply the proper voltage and current. 

As an example of the solution of part one: 
We plan to construct an rf amplifier using 
four 811 A’s. The filament in each 811A re¬ 
quires 4 amps at 8.3 volts. The filament watt¬ 
age per tube will be 4.0 (amps) x 6.3 (volts) 
= 25.2 watts. Four tubes will require four 
times this wattage -4 (tubes) x 25.2 (watts 
per tube) = 100.8 watts. Therefore any trans¬ 
former used to supply the filaments should 
have a minimum rating of 100.8 watts for 
continuous service. 

The second problem can be solved by 
visiting your favorite TV dealer or repair man 
to find out what junked TV sets with power 
transformers are available for bargaining. You 
should be able to pick up the transformer alone 
for a buck or less if you remove it from the 
old TV chassis. If the repair man does your 
TV servicing or the dealer has sold you some 
merchandise recently he may give you the 
complete set. 

After you have acquired an old TV power 
transformer—or before, if you are given a 
choice of several sets—it is necessary to deter¬ 
mine if the transformer has the wattage re¬ 
quirements to handle your tubes. As a first try, 
look up the manufacturer’s specifications on the 
junker you have selected to determine if its 
power input requirements (wattage) are equal 


to or greater than the wattage requirements for 
the filaments of the tube you plan to use. If 
it meets this specification you may have found 
vour transformer. If vou are unable to find the 

w w 

manufacturer’s specifications, look up the set 
in a Sams or Rider Photo Facts, and in the 
parts list you should find the wattage of your 
transformer. Most radio and TV shops have a 
Radio Master Catalog that may enable you to 
find your information if only the manufacturer's 
part number is on the transformer. If no in¬ 
formation concerning the transformer you have 
selected can be found, it depends on how much 
of a gambler you are whether you wish to use 
it or not. It is advisable to select one with a 
known rating. 

After a selection is made, check it over for 
shorts and that old tattle tale burned smell. 
Carefully separate all the secondary leads and 
connect the primary to a fused 117v outlet. If 
it blows a fuse it may or may not be any good. 
However, as the primary is all that needs to be 
good, proceed with caution if it blew the fuse. 

Assuming the primary has tested good, we 
can proceed to the third part. The modification 
may also be broken down into parts: 1. Factors 
that must be known: the voltage and current re¬ 
quired from the secondary. 2. The numbers of 
turns of wire to supply the voltage required. 
3. The size of the wire required to carry the 
filament current. 4, The actual rewinding. 

The voltage and current requirements for 
the tube or tubes can be found in the spec 
sheet on the tube or the ARRL Handbook. 
The number of turns of wire to be used on the 
secondary can easily be found by using the 
following advanced mathematical gyrations. 
Count the number of turns on the transformer 
that are used on the six volt and/or five volt 
winding and divide the number of turns by 
their respective voltages. The resultant is the 
turns per volt for that particular transformer. 
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The manufacturer has probably done a good 

job in obtaining this figure, so take his word 

for it. All that is necessary to do now is to 

multiply your desired voltage by the turns per 

volt ratio, and presto the total number of turns 

for the secondary are found. 

#■ 

Now for the bug-a-boo that seems to rip 
everyone up . . . what SIZE wire to use. The 
current carrying capacity of a wire is directly 
proportional to its cross-sectional area, how¬ 
ever, conditions under which the wire func¬ 
tions will add a multiplier to this statement so 
that no hard fast rule can be made that 
guarantees that a wire size will cany so many 
amperes. The reason for this is predicated upon 
the wire's ability to dissipate generated heat 
under its operating conditions. For example, 
you would expect a wire in open air (such as 
a utility line) to dissipate its heat better than 
the same size wire (with length the same) 
coiled and encased in a transformer. Therefore, 
a larger wire will have to be used in a trans¬ 
former than one used in open air conditions to 
carry the same voltage and current. The size 
wire to be used is determined by the wattage 
and type of operations. By referring to Fig. 1, 
a value K can be determined for the particular 
wattage that the transformer is to handle. 
This value K multiplied by the filament voltage 
is equal to the necessary circular mils value 
of the wire to be used. For example—let's use 
the four 811 A's again—they required 6.3 volts 
and 100.8 watts. Looking on the chart we find 
one hundred watts, go up to the curve and 
across to a K value of about 820. Multiply 
820 x 6.3 = 5166.0 circular mils. From the 
wire tables we find that #14 solid copper wire 
has a circular mil cross section of 4107.0 and 
#13 has 5178.0. Size #13 is almost on the 
nose, however it has been found that most 
motor rewind shops only stock even sizes of 
wire, so it may be necessary to go to the next 
even size larger or in this case #12, Size #12 


wire has a cross sectional area of 6530,0 cir¬ 
cular mils and would probably operate slightly 
cooler. (It must be remembered that the 
larger the wire, the smaller the number of 
the wire.) A good grade of enameled copper 
wire, such as used in motor rewinding, is 
recommended. 

Now that all of the paper work is over we 
can get down to the rewinding job. Many 
manufacturers place the secondary winding on 
last, or on the outside, making it a simple 
matter to cut through the secondary layers 
with a hack saw and remove them in a short 
time. Be careful and avoid cutting into the 
primary unless you plan to rewind it too. After 
the secondary is removed, place about three 
layers of plastic electrical tape over the primary 
windings if you don't have access to trans¬ 
former varnish paper. It is now only a simple 
matter to fish the required number of turns 
through the transformer windows (this proce¬ 
dure is recommended if only the filament sec¬ 
ondary is to be rewound). Be careful not to 
scrape the enamel from the wire on the sharp 
edge of the transformer s core—and pull them 
tight. Leave the leads long—you can always 
cut them off later. 

There are two schools of thought on ob¬ 
taining the secondary center tap; 1. Count the 
number of turns, divide by two, and tap on 
to the wire; 2. Wind two secondaries with 
each equal to one half the required voltage. 
I prefer the latter, as you can easily be assured 
of a correct center tap. (If this method is used, 
be careful to wind both secondaries in the 
same direction.) 

Check your work, and if it meets with your 
approval connect the primary to the power line 
and measure the secondary voltage. It will 
probably be higher than calculated, but you 
can expect it to drop when the tubes place a 
load on it. If the voltage is within 10-15% of 
the calculated value, connect the tubes to the 
transformer and check the voltage under load. 
If the voltage is too low, add a half turn or so 
until the voltage is correct. The reverse would 
be true if the voltage is too high. This should 
not be necessary if the above procedure was 
properly followed. 

Place enough plastic tape over the winding 
to hold it firmly in place, and the job is 
finished. If there is a case for the transformer, 
slip a good grade of spaghetti over each of 
the protruding wires. 

I believe you'll find that this “poor-boy" trans¬ 
former will not take a back seat to any of the 
commercial grades and you can’t buy the ex¬ 
perience you will have gained in rewinding 


it! Good Luck! 


. . . W5VOH 
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A PRE-ENGINEERED HAM EQUIPMENT 
CENTER WITH BUILT-IN POWER & 
COMMUNICATION FACILITIES 


Bring the ham center up out of the cellar—let the whole family share in the 
fascinating world opened up by global communications. The handsome styling of this 

functional unit fits well in any decor—neatly organizes equipment and cables. 



features listed above. Approx, shipping weight 190 lbs. 
F.O.B. BROCKTON, MASS. 

Part number 5203-2DSFA AMATEUR NET only $139.95. 
STANDARD STATION FACILITY OR WORK BENCH . . . 
complete with standard steel ends, masonite top, and all 
applicable features as described above. Approx, shipping 
weight 160 lbs. F.O.B. BROCKTON, MASS. 

Part number 5203-2SSFA AMATEUR NET only $99.95. 

Order direct from factory or Write to customer department 

for additional information. 




n □□□ 


PRODUCTS COMPANY 


5186 N. MAIN ST., BROCKTON, MASS. 


OUTSTANDING FEATURES— 

1. UNIQUE power channel safely encloses all inter¬ 
connecting: wiring, relays, etc. Eliminates “rat’s- 
nest” behind equipment. Room for built-in power 
supply, filter network, etc. 

2. CONVENIENT “big switch” with indicating fuse- 
holder and neon pilot light—additional individu¬ 
ally controlled and fused circuit switches may be 
added. 

3. THREE wire detachable line cord brings in all 
power—insures proper grounding. 

4. POWER channel has eight 116-volt outlets— 4 
above top and 4 below top—with grounding contact 
—eliminates makeshift outlet strips or adapters. 

5. COMFORTABLE operating position—legs are ad¬ 
justable to suit your individual needs—casters 
may be added for portability. 

6. MASSIVE 1%" thick top 26" x 60" provides ample 
room for transmitter, receiver, VFO, amplifier, etc. 
Deluxe top is white formica—standard is masonite. 

7 . ADJUSTABLE shelf, standard on deluxe model, 
holds test, monitoring or other equipment con¬ 
venient to operator. 

8. END panel covers removable—provide additional 
storage area for tools, tubes, etc. 

9. DELUXE model equipped with 3 SO-239 RF an¬ 
tenna lead connectors. 

16, EASILY assembled with J /4" wrench and screw- 
driver—all screws removable with coin. 

11. PLEASING appearance will appeal to XYL. De¬ 
luxe—two tone gray—gleaming white formica top 
—vinyl trimmed ends. Standard—gray with brown 
masonite top. 

12. HEAVY gauge bonderized steel construction with 
baked enamel finish, will last a lifetime. 


(QLF from page 29) 

a Colonel should be addressed, and with a 
meek, “Yes, Dad/’ left the Texas station 
hanging in mid-air and Pulled The Big Switch , 
and Hit the Sack . Kids, just don't act that 
way now, or perhaps it's because I never got 
above a Second Louie . . . 

And will I ever forget the thrill of flying 
my own plane and at the same time hamming 
on 5 meters? But by that time there was such 
a thing as a “store-bought” xmtr rig. So it 
wasn't too difficult, except that three of us 
pilot-hams had built everything from scratch 
and it did work. 50 watts from the plane at 
1500 feet, got us some 5 mile DX! Today the 
same 50 watts on 6 gets around the world in 
a good deal less than 80 milliseconds! 

One of the newer deals that really gets 
my cork out is the gink who “breaks” your 
qso with some friend with a lot of queer- 
sounding gibberish supposed to sound like a 
foreign language. When you say, “breaker 
identify yourself” you get more of the gib¬ 
berish with something that sounds like “YK1 
ADC calling,” etc. And no amount of talk 
will induce the nut to get back to English or 
whatever could pass for any known language. 


This type of idiot should have his license 
yanked, his tower destroyed and he should 
be made to send ICW to himself for the rest 
of his life, “I am a nut” . . . 

You can count yourself with a high IQ if 
you know that: A concerted move is being 
made by the CB'ers to have at least 6 channels 
set aside of their bands for frank and open 
hamming. They call it the pre-ham or sub¬ 
ham bands. This will be the first inroad into 
hamdon where NO operators’ licenses will be 
required! They feel that with 250,000 prospec¬ 
tive “votes” the FCC cannot say them nay. 
Also there is a move on foot to get the CB'ers 
to use SSB! 

You are really smart if you have heard 
the move on foot by some manufacturers to 
obtain a permit for the use of 4000 watts PEP 
by the hams. They are after an FCC interpre¬ 
tation which would permit this, as if there 
isn't enough power in the ham bands right 
now. And you can work out only if you stay 
out of “Kilowatt Row” on the usual 80-40 and 
20-meter bands . . . 

QLF (a term born over 50 years ago with 
spark) stands for “Send with vour left foot, 
you lug!” . . . K9AQJ 
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144mc Nuvistor Converter 


John Wonsowicz W9DUT 
4227 N. Oriole Ave, 
Norridge 34, Illinois 

Photos by: Howie Trieb K9BPB 



Top view of the complete unit showing the 
converter and the power supply module. The 
crystal oscillator and trippler tube can be 
seen in the lower left. The if output is di¬ 
rectly above the crystal, next to the second 
if can. 

It seems that more and more manufacturers 
of electronic devices and a large number of 
VHF gear home-brewers are taking a shine to 
circuits using the 6CW4 or similar nuvistors. 
From data previously published on the excel¬ 
lent performance of this pip-squeak, it’s a 
wonder that the “large-tube” counterpart is 
still surviving. Of course we can always find 
room for the big brother, but for pre-amps, con¬ 
verters and VHF front ends, the thimble is it. 

The converter about to be described is the 
outgrowth of the nuvistor pre-amp published 
in the March 1963 issue of this magazine which 
received such wide acceptance, as indicated 
by the large amount of mail. 

This device, which combines the high gain, 
low noise pre-amp with a crystal controlled con¬ 
verter and a stage of if for extra gain, was de¬ 
signed and built as a plug-in unit for a deluxe 
VHF communication receiver now in process 
of construction. However, the converter can be 

used with anv 6 meter receiver or fed into anv 

* 


50 me converter that uses a lower frequency 
receiver for tuning. The project is not too com¬ 
plicated for an average do-it-yourself man 
handy with a soldering iron and requires only 
a few evenings of time to put it in orbit with 
guaranteed satisfaction. 

Performance 

Evaluation of performance on the points of 
sensitivity, noise figure, gain and bandwidth 
is as follows: The sensitivity when coupled to 
an average receiver will be in the order of .1 
to .2 microvolts. The noise figure is 3 to 4 db. 
Gain is at least 50 db. Bandwidth is within 
1 db at 148 me when peaked at 145 me. Due 
to a stage of 50 me if built into this unit, the 
converter can be used with low gain, poor 



Bottom view of the I 44 me conventer show¬ 
ing arrangement of the components and the 
brass shields. To extreme left is the power 
supply module separated from the rf section 
by the angled T that houses the oscillator 
and trippler. The larger coil is the oscillator 
coil and the smaller diameter coil is the trip¬ 
pler. The link coupling connected by the 
twisted lead runs through the angled shield 
to the mixer coil. Adjacent to the mixer coil 
is the plate coil of the 6CW4, and to its 
lower right is the cathode coil of the same 
nuvistor. 
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Bottom view showing the rf gain control and 
the input cathode coil compartment. The NE 
2 switch bulb can be seen just above the 
cathode colL The ceramic Cl capacitor is 
fastened to the chassis by two ¥ 4 " spacers 
and 4-40 screws and nuts. Coil just above 
the NE 2 is the plate coil of the tandem 
nuvistors of the first rf stage. The angled 
shield separates it from the cathode coil of 
the next stage. 

sensitivity receivers with excellent results. In 
fact, on most of the local signals the rf gain 
control must be retarded to eliminate over¬ 
in g. 

Construction 

To start the project, a piece of 1/16" thick 
aluminum 4 inches wide and 14M inches long is 
shaped as shown on the bottom photo. This is 
used as the chassis which is placed over a 
shield box that is shaped and fitted to it. In as 
much as this type of construction requires spe¬ 
cial tools, a standard Bud Chassis no. AC432 


which measures 3" x 17" x 4" can be used. 
However, use the chassis as the shield only and 
fasten the bottom aluminum plate to it for drill¬ 
ing and mechanical aligning and then use the 
plate as the converter chassis. It is much easier 
to wire components and fit the brass partition 
coil shields on a plate chassis than the standard 
3" deep chassis and it looks as good. 

Arrange the rf components on the front part 
of the plate, as shown on the photos, bearing 
in mind the space necessary for the brass parti¬ 
tions which are shaped as an L and fastened 
by 2-56 screws to the aluminum chassis plate. 
Upon completion of the wiring, the brass 
shields can be tack-soldered for better ground 
connection. 

After the layout of the nuvistor sockets and 
the brass partitions, allow the necessary room 
for the J. W. Miller if transformers. To make 
the cut-outs, use the steel templates that Miller 
furnishes with each transformer for drilling and 
filing of the slots. You will find it quite easy to 
do if you secure the steel template to the chas¬ 
sis plate and do the drilling and filing through 
the template. T1 and T2 are the Miller trans¬ 
formers and bear the numbers 6233 and 6231 
respectively. The 6233 is a TV 45.5 me trans¬ 
former with a 47.25 me trap and the 6231 is 
a 44 me TV if transformer with a low imped¬ 
ance output coil. Both of these transformers 
are slightly modified by removing 3 turns from 
the coils to get them to tune to 50 me. In the 
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MARS CONTROL CONSOLE 

$5750 


MARS MOBILE TRANSMITTER 

$5950 




The Mars Control Console contains in one unit a 
Kilowatt SWR Bridge measuring both 52 or 75 
ohms—Hybrid phone patch—Internal speaker with 
provision to switch to external speaker if desired, 
plus several switches for control of xmttr, re¬ 
ceiver, etc. as desired. All this at an amazing low 
price. 

PAUSAN COMPANY 


The popular MARS Mobile re-appears in a new 
dress and improved design. Bandswitching 75-40 
with 18 watts input and plenty of good audio. 
Measures only 3Yz x 5 x 7. Switches to either 6 
or 12 volt operation. Requires 300 volts at 150 
mills. Completely wired ready to operate less 
crystal mike and power supply. 

SAN RAFAEL CALIF. 


6233 transformer, the 47.25 me trap can be 
utilized by shunting it with a 50 mmfd capaci¬ 
tor to trap out the third overtone crystal fre¬ 
quency of the converter oscillator from feeding 
through and giving false beats. 

In the unit shown, a cut-out of 3M" x 3" was 
made to accommodate the power supply 
module. Although such construction is ideal if 
you have the extra time, it is not essential to 
performance of this unit. The power supply 
can be built on the rear part of the chassis plate 
with or without the OB2 regulator tube. 

The bottom view of the photo shows the 
wide separation between the rf and mixer coils 
and the oscillator coils. This is good practice 
since the only injection to the mixer is through 
the link coupling, thereby eliminating capacity 
pickup of spurious beats. 

The neon lite shunting the antenna is a sim¬ 
ple electronic switch which shorts out the input 
to the converter in case of excessive rf in the 
antenna relay during transmission periods. It 
also discharges the build-up static in the an¬ 
tenna during storms. 

The front panel and associated components 


6X4 



POWER SUPPLY FOR 144 Me NUVISTOR CONVERTER 


can be left out. In this unit they are a part of a 
plug-in module of a receiver and constructed 
to add rigidity to this module. 

Electrical 

The modification of rf ceramic coils which 
carrv a Miller no. 4IA000CBI was detailed in 
the March issue article on “Nuvistor Pre-amp.” 
I might add that J. W. Miller furnishes several 
extra wire tabs with each coil at no extra 
charge, making such modifications easier. 

If you follow the schematic wiring diagram 
and make up the coils as per coil data, no 
trouble will be encountered in the final peak¬ 
ing. The rest of the wiring is rather simple. 
With the aid of a small soldering iron, connec¬ 
tions to the 6CW4 sockets and the link cou¬ 
pling tabs should be easy. The necessary pre- 



Bottom view of the power supply module 
showing arrangement of components. The 
coax connector is placed from inside so that 
a proper length of RG/58 U can be fash¬ 
ioned on the bench before installing. 
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Oscillator compartment showing arrange¬ 
ment of components. By-pass capacitor leads 
are as short as practical for arrangement and 
soldering. 

caution to take in all VHF items is verv close 
by-passing. Cut the lead of the by-pass capac¬ 
itor as close as possible and return it to the 
brass shield. Use a bigger soldering iron when 
soldering to the shield. 

After all soldering is completed, take a few 
minutes and check over all connections for cold 
solder joints and at the same time check the 
wiring against the schematic. With this out of 
the way, start the tuning of the unit. 

Tuning 

The tuning of the converter is performed in 
a way ordinarily used in aligning pre-amps and 
converters. For those that have never attempted 

Coil Data 

Ll4T #26 Bare Space wound one wire diameter 3T 
Link on cold end. 

1.2 4T #26 Bare Space wound 3T Link on cold end 

1.3 4T #26 Bare Space wound 3T Link on cold end 

L4 ST #26 Bare Space wound no link (close to L5) 

L5 4T #26 Bare Space wound 3T Link on cold end 

L6 6T #26 enamel close wound 3T Link on cold end 

L7 ST #26 enamel close wound no link 44” coil form 

All coil forms are J. W. Mill er ceramic forms 
Ll = through L6 are no. 41A000CBI 
L7 = is No. 42A000CBI 

I.F. Transformers 

T1 is J. W. Miller No. 6233 TV 45.5 me modified as per 
article for 50 me operation 

T2 is J. W. Miller 6231 TV 44 me modified for 50 me 
operation. 

Capacitors 

Cl — Ceramic Trimmer 7-45 mmf. Centralab 822-BN 
C2, C3, C4. C5, C7. 8. 16. 17 = 470 mmf R.M.C. discaps 

C6= 33 mmf NPO RMC discap 

Cl 1, C12. Cl3, 04, CIS = 1000 mmf RMC Discaps 

€10, CIS r- 50 mmf NPO RMC Discap 

Resistors 

Rl, R4, R8, R 11 = 100 p A Watt 
R2 = 5K WAV. POT 

R3, R5. R10, R13, R17, R19 = 1000 o A W. 

R12, R15, R18 = 47000 O A W 
R7, R16 = 470 K A W. 

116 - 100 K A W. 

R14 = 10 K 1 W. 

Note: C9 and R0 in the schematic have been eliminated. 


to set their converter to the proper portion of 
the band, proceed with the simplest of all 
methods—the grid dipper. First, dip all your 
coils in the rf section to the proper frequencies. 
Ll through L5 are dipped at 144 me. L6 is 
dipped to the crystal frequency of 31.333 me 
and L7 is dipped to the third harmonic of this 
frequency, making it resonant at 94 me. These 
coils can be dipped and pruned before com¬ 
pletion, but with the tubes in place and no 
power applied. To eliminate false frequency 
dipping, a good practice to follow is to ground 
all the coils first with a jumper wire, then dis¬ 
connect the jumper on the coil to be dipped 
and set it to frequency with the slug. When the 
right frequency is reached, ground the coil 
again and then follow through for the rest of 
the coils in similar manner. Don’t forget to dis¬ 
connect all the jumpers when dipping is com¬ 
pleted. 

The modified Miller transformers no. 6233 
and 6231 will be close enough to 50 me with 
the removed turns on the coils, so nothing is 
done to them until the final toueh-up. 

After the front end is dipped and the unit 
completely wired, connect it to the antenna and 
a 50 me receiver or converter and proceed with 
the final adjustments with power applied. 

Tune in a station or use your grid dipper as 
a signal and adjust the 50 me if for highest 
gain. Next, touch up all tuned circuits for max¬ 
imum gain except Ll and Cl. These two com¬ 
ponents should be adjusted back and forth 
until the unit displays a minimum of back¬ 
ground noise. At this point the signal will ap¬ 
pear to be the cleanest, with only slight back¬ 
ground hiss. In order to get the best bandwidth 
it is necessary to use a good signal generator 
and a VTYM or a sweep generator and an oscil¬ 
loscope. However, most operators will be com- 



Enlarged top view of the front end showing 
the arrangement of nuvistor and coils. The 
first large tube in the upper right is the 
6AK5 mixer. 
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pletely satisfied with just peaking the converter 
in the 145 me range and leaving it there. The 
attenuation of the signal will be only 1 db at 
148 me, and that's practically a flat response. 

It is needless to say that a converter built as 
described will give you excellent service in all 


VHF departments, i.e. sensitivity, bandwidth, 
gain and low noise figure. But the only sure 
way to satisfy yourself is to compare it with 
other home-brew and commercial jobs and be 
the judge. You will grin a grin of pride and 
satisfaction. 


The Portable HE-35 


Charles Green W3IKH 
17 Little Lane 
Levlttown, Pa. 



Fig. 1. 


Now, those of you who are familiar with 
the HE-35 are looking at the front panel views 
of Fig. 1 and Fig. 2, and saying “There ain't 
no such animule." To those others who are not 
. . . the meter and the control knobs around it 
don't come with the HE-35. 

To explain . . . 

My vocation requires frequent traveling and 
my avocation is hamming. After many eve¬ 
nings in dreary hotels away from home and the 
ham shack, the thought of a portable rig seem¬ 
ed like a way to combine both my avocation 
and vocation. 

Since most of my traveling is by air, the rig 
had to be both small and lightweight. Also 
one of the higher frequency ham bands had 
to be used, because of antenna space limita¬ 
tions in a hotel room. 

The Lafayette HE-35 filled my require¬ 
ments. It is small (10%" L x 5" H x 6%" D) 


and lightweight (lllbs.). I also found that I 
would fit into a photographic gadget bag (Fig. 
1), with room for xtals and other things in the 
pockets. It also seemed like an inconspicuous 
way to carry a transceiver into a hotel. 

After purchasing the HE-35, I realized that 
a field strength meter was also needed for tun¬ 
ing up. Since this would require more space 
and weight if separate, I decided to put a panel 
mounted plate current meter into the rig for 
tuning up the transmitter. 

The Lafayette TM-403, a 100 mil. panel 
meter, matched the front panel very well. I 
removed the pilot lamp on the upper right 
part of the front panel. Then, using a fly-cut¬ 
ter, I mounted the meter. I also removed the 
phono jack used as a mike input and mounted 
a standard Amphenol 75-PC1M chassis con¬ 
nector instead. 

The Rubicon had been crossed, there was 
now no turning back. Once I had started modi¬ 
fying the HE-35, I couldn't stop . . . 



Fig. 2. 
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The overtone xtal oscillator circuit was next. 

I preferred to use 8 me rocks instead of the 
more expensive overtone variety. 

The pilot light that was removed when the 
plate current meter was installed used a #47 
lamp. The #47 lamp draws .15 amps and is 
part of the series-parallel heater circuit (Fig. 
3). In order to keep the heater circuits balanc¬ 
ed, I used a 6AK6, which draws .15 amps of 
heater current, for the 8 me oscillator tube. 

The oscillator stage (Fig. 4) was built on a 
small piece of aluminum and fastened to the 
front panel, alongside the panel meter, with 
two phillips head machine screws as in Fig. 5 
and Fig. 6. Heater connections were made to 
a terminal strip, mounted just below the panel 
meter (Fig. 6), to which the former pilot 
lamp leads had been connected. 

An xtal socket for the FT-243 8 me crystals 
was mounted in place of the former overtone 
xtal socket. Also, a spot switch, of the push 
type, momentary contact, spdt variety (Lafay¬ 
ette MS-449) was mounted on the front panel 
above the xtal oscillator chassis (Fig. 4). 

A grid dip meter was used to resonate the 
oscillator plate coil to aproximately 24 me, with 
the tubes inserted and the RG-58 lead con- 


ORIGINAL CIRCUIT MODIFIED CIRCUIT 

RF-MIX IF- OSC 

6U8 6U8 6U8 6U8 



HEATER INPUT 
CHASSIS PLUG 


HEATER CIRCUIT 
FIGURE 3 



FIGURE 4 PILOT LAMP 


Note: L—approximately 19 turns #26 
enamel wire on Va " dia. variable iron core 
coil form. 

nected to the triode section of the original 
6CX8 tube (which acted as a doubler stage.). 
Note: the coil data given in Fig. 4 is for the 
modified doubler stage of Fig. 7. 

Naturally I wanted front panel controls in¬ 
stead of the screwdriver adjust type ones 
mounted on the chassis. This was my downfall. 
If I only had known the trials and tribulations 
that lay ahead, as the old refrain goes. 

I cleverly calculated that if the same values 
of components were used as in the original 
circuit, the substitution of panel mounted air 
variables for the original types of capacitors 
should work. But I forgot about the old devil 
Lead Length. The 6CX8 went into business for 
itself. The circuit oscillated merrily and I 
could not neutralize it. 

Having always been suspicious of the use of 
single ended tubes at high frequencies, with 
the plate connecting pin rubbing shoulders 
with the other common tube pins, I thought 
of the possibility of substituting another tube 
with a plate cap for shorter connections to the 
panel mounted variable capacitors. Unfortun- 



Fig. 5. 
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NOW IN THE WEST 

GALAXY 

“PSA-300” 

AC SUPPLY 

$9995 

DC SUPPLY 
$11995 

IN STOCK 

{Prepaid 

in U.S.A.) 

BUY YOUR FROM US 

SINCE 1933 • FAST SERVICE • Phone CY 4-0464 

QUEMENT ELECTRONICS 

1000 SOUTH BASCOM AVENUE SAN JOSE, CALIFORNIA 

“Northern California's Most Complete Ham Store" 



ately a triode-pentode similar to the 6CX8 with 
a plate cap did not exist* So I had to make two 
tubes grow where only one had existed before 
Also the heater currents had to fit in with the 
master plan (Fig. 3). 

I used another 6AK6 as a doubler and a 
2E26 for the final. By removing the 47 ohm 
resistor the heater circuit seemed to balance 
out pretty well. (Modified circuit of Fig. 3) 

With the 6CX8 socket and plate circuit 
wiring removed and a little fancy work with 
chassis socket punches, a 7 pin JAN shielded 
type socket for the 6AK6 and a ceramic octal 
socket for the 2E26 just squeezed in. The orig¬ 
inal rf choke was remounted on an insulated 
solder lug terminal vertically alongside the 
2E26 (Fig. 5). The plate tank coil was mount¬ 
ed on a terminal strip close to the plate tuning 
capacitor. RG-58 was used to run the output 
from the link secondary winding to the antenna 
switch section of the relay (Fig. 7). 

Fig. 7 is the schematic for the doubler and 
final circuits. A shielded pair of wires con¬ 
nect the panel meter to the final plate current 
connections at the rf choke. They pass under 
the aluminum shield which isolates the final 
tank coil from the oscillator stage. 


The neon lamp originally used as a front 
panel rf indicator was rewired as in Fig. 7 to 
serve as a modulator output indicator. 

The doubler plate coil (LI, Fig. 7) was 
resonated at 50 me with a grid dip meter. All 
tubes were inserted in their sockets and the 
power off. Then the coil (LI) was repeaked 
for maximum output, with the circuit in opera- 



Fig. 6. 
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Notes: RFC-—original component, C] 6-E.F. 
Johnson type 20M11, Cl 7-Lafayette type 
MS-214, Ll-ipprox. 7 turns #26 enam. 

V 4 " dia. variable iron core coil form, L2- 
(pri) 6 turns #12 V 2 " dia. (sec.) 1 turn 
insulated wire. 

tion, by using the grid dip meter as a detector, 
and adjusting for maximum reading. 

The plate current of the 2E26 will dip to 
approximately 30 ma at full rf output to the 
antenna. This is below the normal rated cur¬ 
rent of 50 ma for the 2E26, but due to the 
low B x available it seems to work beter at 
30 ma. The 6CX8 also resonated at 30 ma 
of plate current, so the power input remains 
about the same. 

The receiver was also modified. A small 
variable capacitor (Johnson 9M11, 9 mmfd) 
was mounted on the front panel under the 
plate meter. This allowed a short lead to the 
grid terminal connection of the antenna coil. 
By removing the 4700 ohm shunting resistor 
connected across the coil, the variable capaci¬ 
tor acts as an antenna trimmer capacitor. Weak 
signals can be peaked up considerably and the 
front end selectivity is much better. 

Both the transmitting and receiving antenna 
traps were disconnected. This seemed to im¬ 
prove both transmission and reception. While 



Fig. 8. 


receiving weak signals with the gain turned 
near maximum, I noticed that as I varied the 
audio control, the receiver detuned. This was 
traced to inductive pickup from an unshielded 
wire lead from the transmit switch to the 
audio gain control. This passed near the solder 
lug terminal strip to which the receiver tun¬ 
ing capacitor was connected with a 15 mmfd 
disc capacitor. By replacing the lead to the 
audio gain control will a shielded wire, the 
trouble disappeared. 

A pointer of white plastic was cemented to 
the receiver tuning outer knob and approximate 
calibrations were scratched between 50 and 
51 on the panel dial. After the receiver warms 
up for a while, the tuning becomes fairly 
stable. 



PORTABLE 6M ANTENNA 
FIGURE. 9 

A portable 6 meter antenna was made as in 
Fig. 9. The alligator clips connected to the 
antenna ends by the dial cord insulators en¬ 
abled me to set it up almost any place. A 
piece of copper shielding braid is slipped over 
the 72 ohm twin lead as shown (34") and 
soldered to the coax plug to act as an un¬ 
balanced to balanced rf line transformer. 

I have used the rig for some time and it 
has worked very well for portable operation 
and also for fixed station at the home QTH. 

. . . W3IKH 


5/7/9 Magazine? 

Yep, we're starting still another little publica¬ 
tion. This one is for the contest type operator and 
will list all of the contests scheduled for the next 
two months. It will also give the rules and present 
the results of contests which do not get full cov¬ 
erage in QST or CQ. This should also he helpful 
to ops working on certificates. $2 a year, published 
monthly. Use subscription form on page 93 or 
just send money and info. Clubs running contests 
are requested to furnish 73 with rules and results 
of their contests for publication in 5/7/9. 
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W2NSD/1 


Perhaps I am unusual in that when I de¬ 
velop an interest in some piece of ham gear I 
rush to my magazines and try to find an ad or 
other information on that particular unit. This 
can be very frustrating. Chances are that the 
manufacturer has something else that he is 
excited about at the time and I have to look 
back for maybe a year or so trying to find in¬ 
formation. Or else I may pull out two or three 
of the larger catalogs from ham equipment 
dealers, only to find that they apparently don't 
share my interest. 

In order to provide one master listing of ham 
gear I decided to put together this section in 
73. IVe tried to include everything that I 
could get information on and put in all of the 
basic dope that you might want to know. If 
IVe left out any products I'll expect to hear 
from you and perhaps we can run a supple¬ 
ment. If IVe left out any crucial data please 
excuse me this time. I'll do better when we 
bring this up to date next year (if you like the 


idea). 

The prices are current to the best of my 
knowledge, but don’t be astounded if inflation 
gives them a bit of a boost. 

Obviously I couldn’t cover everything made 
for the ham market. In this list IVe included 
transmitters, receivers, transceivers, power sup¬ 
plies, antenna tuners, some test equipment, 
and even a few accessories. I have in mind 
covering accessories more thoroughly in a 
couple of months and sometime next spring to 
compendiumize the antennas and associated 
equipment. 

A good deal of this issue is taken up by 
our Buyers’ Guide. I had hoped to be able 
to run more pages in this issue in order to 
have the usual number of articles, but my pre¬ 
occupation with assembling the Guide kept me 
from hounding advertisers into submission, 
with the result that I couldn’t run as many 
pages as I had hoped to. Oh well, enjoy the 
Guide. OK? 


ALDEN 

Alden Products Company 
Brockton 73, Mass. 



Alden Hambench. Steel construction, 
channeled to hold ac wires and con¬ 
trol wiring. Top 26" x 60". Standard 
model has Masonite top, Deluxe 
model has Formica top 1$4" thick. 
Baked enamel finish. Standard Mod¬ 
el : $99.95. Deluxe Model $139.95. 


Knight 

Allied Radio Corporation 
100 N. Western Avenue, 
Chicago 80, Ill. 



150 watt transmitter kit. 80-10 
meters, 150 watts input CW/AM- 
peak, i00 watts 6 meters. Controlled 
carrier screen modulation. Built-in 
VFO. Output pi net 40-600 ohms. 
6146’s output stage. 8f4 M x 17" x 
10J4" 28 lbs. TV I shielded. Power 
supply built in. T-15Q Kit . . . 

$119.95. 



Continuous coverage receiver, 540 
kc to 30 me with a separate band- 
spread control for tuning 80-10 
meters. Built-in Q-multiplier. Four 
tuning bands, printed circuit band- 
switch and circuit boards. 7 tubes 
plus rectifier & voltage regulator. 
Exalted BFO for SSB, provision for 
built-in crystal calibrator, noise lim¬ 
iter. R-100A Kit . . $99.95. S-Meter 
Kit . ... $12.95. Speaker Kit . . $9.95. 



60 watt transmitter, 80-6 meters 
(slightly less input on 6), CW/AM* 
peak. Controlled carrier screen modu¬ 
lation. Pi net output 40-600 ohms. 
Built in power supply. Xtal or 
separate VFO required. 6DQ6B fi- 
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nal. RF meter for simple tuning:. 
T-60 Kit . . . $49.95. 



Continuous tuning receiver, 530 kc 
to 36 me and 47 me to 54 me. Five 
tuning bands. Separate bandspread 
tuning on 80*6 meter ham bands. 
BFO, noise limiter, antenna trimmer, 
provision for built in crystal calibra¬ 
tor, built in speaker. 5 tubes plus 
rectifier. R-55 Kit . . . $59.95. 



100 kc crystal calibrator kit. Gives 
marker every 100 kc up to about 
35 me. Trimmer for zero beating 
WWV. Builds into R-100 or R-55 
receivers. Powered by receiver. X * 10 
Kit *io q 5 ; 

Self powered VFO, 80-10 meters. 
Can be keyed directly for break-in 

operation. Clapp oscillator for high 
stability. Calibrated on all ham 
bands. Output on 80 & 40 meters. 
Power supply built in. V-44 Kit . . . 

$29.95. 

A lltronics-Howard 

AUtronics-Howard Co. 

Box 19 

Boston 1, Massachusetts 



The Model K Telewriter converter 
features linear discriminator, dual 
eye indicator, separate magnet sup¬ 
ply, front panel jacks, loop current 
meter. Size: 3 54 h, 19 w rack panel. 
Price: $189.00, cabinet $14.00. 

AMECO 

American Electronics Company 
178 Herricks Road 
Mineola, New York 



Preamplifier Model PCL (left) for 
all bands 80-6 meters. Nuvistors 
give 20 db gain. Nuvistor preampli¬ 
fier for 50, 144 or 220 me (right) 
Model PV. Both require power from 
receiver or from PS-1 power supply. 
PV . . . $13.95. PCL . . . $24.95. 



Converter (left) for one band 50-144- 
220 me, two nuvistors, one 6j6. Any 
i-f output. No power built in. PS-1 
power supply separate unit. Con¬ 
verters (right) for 6 or 2. Use 
tubes. 6ES8-6U8A-6J6. Output 7-11 
me or 14-18 me. CN . . $44.95. 
CN Kit . . $31.95. PS-1 . , $11.50. 
PS-1 Kit . $10.50. CB6 . . $27.50. 
CB6 Kit . . $19.95. CB2 . . $33.95. 
CB2 Kit . . $23.95. 



90 Watt transmitter (left, model 

TX-86), CW AM-peak. 6146 final. 
Pi net output 35-600 ohms. 5" x 7" x 
7", 80-6 meters. Xtal controlled. Re¬ 
quires separate power supply (PS-3). 
15 watt CW transmitter (right, 
model AC-1) 80-40 meters, crystal 
controlled. TX86 . . $109.95, TX86 
Kit . . $84.95. PS-3 . . $44.95. AC-1 
Kit . . $17.65. 



M odel CLB (left) 6 meter mobile 
converter, 12 volts dc power. Model 
CM A (right), all band converter, 
1700 kc-54 me and 108-174 me. 3H" 
x 6 " x 6 $4". Requires crystal ($3.50). 
Uses internal battery. Transistorized. 
PS-2 power supply provides 12 vdc 
for CLB from 115 vac. CLB . . 
$24.95. CM A . . $64.50. PS-2 . . 
$8.50. 



Model CHT, transistorized, built in 
battery or car battery through BS-9 
adapter. CHT converts 2 meters to 
broadcast band. Can cover from 
108-174 me. Model CLT same as 
CHT except converts any ham band 
from 2-54 me down to the broadcast 
band or any other i-f output. Model 
SNL squelch & noice limiter, 6 or 
12 vdc. SNLT all transistor. CLT or 
CHT . , $35.95. BS-9 . . $2.95. 
SNL . $17.75. SNLT . . $19.95. 

Amplidyne Labs 

Amplidyne Laboratories 
Box 673 

Kings Park, L. I., N. Y. 



C-23 two meter nuvistor converter. 
Two 6CW4’s in grounded grid rf 
amplifier, 6J6 crystal oscillator, 
6BQ7 mixer-#/ amplifier. Requires 


separate power supply or voltage 
from receiver. Output 14-18 me. 
Special outputs $1 extra. BNC con¬ 
nectors. 4 ” x 6" x 2" $34.25. PS-4 

Matching power supply $9.75 
(right). C-14 1 *4 meter nuvistor 

converter. Identical to the C-23 
except input 220-225 me and price 
$42.50. 



C-61 six meter nuvistor converter. 
One 6CW4 grounded grid rf am¬ 
plifier, 6BQ7 mixer and oscillator, 
6C4 if amplifier. PS-4 matching sup¬ 
ply, 14-18 me output. BNC con¬ 
nectors. 4x6x2. $28.50. 



P-62 Nuvistor preamplifier, 50-54 me 
BNC connectors, separate power sup¬ 
ply required. $9.75. 

P-25 nuvistor preamplifier, 144-148 
me, BNC’s, separate power required. 
$9.75. 



Model 621 six and two meter trans¬ 
mitter. 60 watts to GE 8150, 6L6*s 
plate mod. Xtals or external VFO. 
Built in dummy load, separate load¬ 
ing controls, spotting button, meter¬ 
ing of all stages including rf output 
using external meter (not supplied). 
$229.50. 



126 nuvistor three band converter, 
6-2-154 meters, built in power sup- 
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ply, 2-6CW4’s, 6DJ8, 6j6. BKC con¬ 
nectors, four if outputs (7, 14, 26, 
30,5 me) available. $94.50. 

Model 221 (right) is an adapter for 
the 62! transmitter and puts 18 
watts on 220 me. 6360 output. Uses 
55 me output, power supply, modu¬ 
lator and metering of 621, $72.50. 



Model SA-601 switchable attenuator. 
Used for signal-to*noise, noise figure, 
gain measurements, etc, dc-500 me. 
Up to 60 db attenuation. Vz watt. 
2*4 x 5 x 3, $14.95. 


Antenno Speciolists 

Antenna Specialists 
12435 Euclid Avenue 
Cleveland 6, Ohio 



The Antenna Specialists Zeus ASP- 
1000 power supply produces 1000 
watts of 115 volt 60 cycle ac. The 
generator is driven by a self-con¬ 
tained gasoline engine and can be 
handled by one man. $197.50, 



The Zeus AS P-1250-4 power supply 
delivers 1250 watts at 115 volts ac. 
This small generator is provided with 
handles for easy handling, $254.50. 



The Zeus ASP-3000 electric power 
supply delivers 3000 watts of 60 cycle 
ac at either 115 or 230 volts. The 
self-contained gasoline engine con¬ 
sumes minute quantities of gasoline 
and runs quietly. The supply is 
completely fused and shock mounted. 
It is light enough to be moved by 
one man or carried easily by two. 
Rope starter model $575; electric 
starting model is $650. 


B & W 

Barker & Williamson, Inc. 
Bristol, Pennsylvania 



Model 6100 transmitter. Uses crystal 

frequency synthesizer permitting ex¬ 
act frequency to be set on dials. 
Covers 10-80 meters, AM-CW-SSB. 
2-6146’s final, 180 watts CW or 
SSB, 90 watts AM. VOX, PTT, 
break-in CW, Built in solid state 
power supply. Crystal lattice filter. 
ALC for 10 db voice compression. 
$875. 



Model LPA-1 1 KW grounded grid 
linear amplifier. 10-80 meters. For 
use with 100 watt output exciters 
(such as 6100). 2-813 f s. 1000 watts 
input on CW and SSB, 375 watts 
on AM. Requires separate power 
supply (LPS-1). Contains filament 
and bias supplies. $375. 



Model LPC-1 power supply. Match¬ 
ing unit for LPA-1 linear. 2500 vdc 
at 400 ma. Used four 816\s. 50 lbs, 
8"H, 17"W, 14"D. Has removable 
control panel which can be mounted 
at operating position. Remote control 
cable provided. $205. 


B F 

B F Electronics 
Box 602 

Cardiff, California 

The PC-1 and PC-2 mobile power 
supplies operate from 12 vdc with 
toroidal circuits. PC-1 has 500 and 
250 vdc output at 150 watts. Price: 
kit $29.95, wired $41.50. PC-2 has 
outputs of 600 and 300 vdc at 150 
watts. Price: kit $34,95, wired 
$47.50, 


Clegg 

Clegg Laboratories 

Rt. 53, Mt. Tabor, New Jersey 



Clegg Interceptor six and two meter 
receiver. Tunes 50-54 me with built 
in converter for 144-148 me. Fly¬ 
wheel dial, entire dial tunes one me 
at a time. Nuvistor rf stages. Crys¬ 
tal lattice filter for selectivity. De¬ 
signed for low cross-talk. Will tune 
any other bands, higher or lower, 
with converter. 15" w, 9" h, 9" d. 
32 lbs. $473. 



Clegg 99’er six meter transceiver. 
Double conversion receiver, S-meter, 
spotting switch. Transmitter crystal 
controlled (or external VFO), 8 
watts to 7558 final, plate modulated. 
Receiver covers 50-52 me for good 
bandspread. AC power supply built 
in. S-meter switches for transmitter 
tuning. 10" w, 6" h, 8" d. 14 lbs. 
$199,99. 
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Clegg Thor, six meter transceiver. 
Receiver has crystal lattice filter for 
selectivity, BFO, tunes 50-52 me, 
external speaker (not supplied). De¬ 
signed for low cross modulation, 
images, if leakthrough. Transmitter 
is VFO in receiver frequency or 
crystal controlled. 60 watts on AM 
or GW to a 6883 final. Separate (but 
included) power supply and modula¬ 
tor uses two 6CU6*s in Class B. 
S-meter switches for transmitter 
tuning automatically. Variable BFO 
injection for SSB detection and 
spotting. A XL. 12" w, 6" h, 8 Fa" d. 
15 lbs. Power unit 12" w, 654" h, 
8 54" d. 27 lbs. $349.95. 12 vdc 

transistorized supply $119.95. 


Clegg Venus VI, SSB transceiver 
for six meters. Receiver tunes 50-50.5 
me (or any other 500 kc band if spe¬ 
cified), crystal lattice filter for se¬ 
lectivity, nuvistor front end. Trans¬ 
mitter 85 watts AM, SSB, CW to 
6883 final. Tuning dial: 1 kc per 

division. Receiver may be offset from 
transmitter frequency by plus or 
minus 1 kc. Requires separate power 
supply. $475. AC power supply $115, 
12 vdc supply $120. 


Clegg Zeus six and two meter trans¬ 
mitter. 185 watts AM or CW on 
both bands to a 7034. 8IlA’s class 
B plate modulation, 18 db speech 
clipping with automatic modulation 
control. Crystal oscillator or built in 
ultra-stable VFO. Flywheel tuning 
dial. Power supply and modulator in 
separate unit with interconnecting 
cable. $695. 


Centimeg 

Centimeg Electronics 

312 East Imperial Highway 

El Segundo, California 


tained power supply, blower and 
ALC. Size: 304* h, 17 w, lb 4* d. 
Weight: 160 lbs. Price: $1556. 


FLM-2 two meter line matching unit 
to match transmitter to feedline. 
FLM-6 , same thing only for six 
meters. $19.95. 


Model TA-4.3 is a 432 me tripler. 
Driven by 5 watts at 144 me final 
2C39 50 watts input on 432 me. 
Tank circuit is silver plated cavity. 
Blower. Separate power supply and 
modulator required. 8" x 5" x 5" h. 
$69.50 without 2C39, $84.50 with. 


Collins 

Collins Radio Company 
Cedar Rapids, Iowa 


The 30S-1 is a grounded grid linear 
amplifier with 1 k\v input to a 
4CX1000A on all bands 80-10. Re¬ 
quires 100 watts drive. Self con* 


The 32S-3 transmitter, 175 watts 
PEP SSB or 160 watts CW on any 
13 200 kc segments from 3.4 to 30 
me. 10 db of r£ feedback, ALC, 
mechanical filter SSB, and carrier in¬ 
sertion keving. Size: 64* h, 1454 w% 
11 4* d. Weight: 17 lbs. Price: $750 
less power supply. 


The 62S-1 converts a 14 me AM, 
CW, SSB, or RTTY signal to 6 or 
2 meters. Receiver sensitivity is 1.3 
uv and power input 165 watts PEP. 
High voltage is taken from the 
present exciter. Size: 744 h, 1444 w » 
! 3 54 d. Weight: 26 lbs. Price: 

$ 1556. 


The KWM-2 transceiver, 175 watts 
of PEP SSB or 160 watts CW on 
14 200 kc bands between 3.4 and 
29.7 me. Features include filter type 
SSB, VOX, anti-trip, ALC, break-in 
CW and si detone CW monitor. 
Pow'er requirements may be obtained 
f ro m the ma t c h in g 516 E -1 d e po w e r 
supp 1 v or 516F* 2 ac suppi v. Size: 
7H* h, 14 M" 1, and 1354" d. 
Weight: 18 lbs. Price: $1150. 


The 30L-1 is a table top linear am¬ 
plifier for use with 100 watt trans¬ 
mitters. 4-81 lA’s operate at 1 kw 
PEP from 80-10 meters. The self 
contained power supply uses silicon 
diodes. Size: 654 h, 1444 w, 1344 d. 
Weight: 38 lbs. Price: $520. 


The 75S-3 receiver covers the 80-15 
meter hands and 3-200 kc segments 
of the 10 meter band. The circuit 
uses 11 tubes, a 2.1 kc mechanical 
filter for SSB, and a 200 cycle 
crystal filter for CW. Size: 744" h, 
14M" w, 11J4" d. Weight: 20 lbs. 
Price: $680. 


Coma ire 

Comaire Electronics 
Box 126 

Ellsworth, Michigan 
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LM-6N2 Line matcher. Combination 
six and two meter antenna tuner 
with built in SWR power meter. S00 
watts. 7 Y*” x 6” x 7". 8 lbs. Tuners 
are completely separate. $59.75. 


Dovco 

Davco Electronics Company 
113 Norwood Avenue 
Asheville, North Carolina 



The DT*20a transmitter (left) oper¬ 
ates on 8010 meters with 20 watts 
SSB output, 8 watts AM. Transis¬ 
torized, tube final, mechanical filter 
SSB generator, VFO, VOX, separ¬ 
ate power supply, transceiver opera¬ 
tion with DT-30. Size: 4 h, 7 54 w% 
5 d. Price: $345.00. 


The DR-30 receiver (right) tunes 
all bands 80-10 plus WWV, broad¬ 
cast and 3 other 500 ke bands. Com¬ 
pletely transistorized, 2.1 kc mechan¬ 
ical filter, crystal calibrator, S-meter, 
ANL, crystal and variable BFO, 
double conversion, injection voltages 
for transceiver operation with DT20 
exciter. Size: 4 h, 754 w% 5 d. Price: 
$289.50. DQ-1 Q-multiplier, ac sup¬ 
ply, speaker and batterv holder 
$36.00. 


Dow Key 

Dow Key Company 

Thief River Falls, Minnesota 



Model DKC-RFB 50-70 ohm im¬ 
pedance matching broadband pream¬ 
plifier. 1.5-30 me. Power can be 
taken from receiver. SO-239 con¬ 
nectors. 6CB6 tube. 1 44" x 2", 6 oz. 
$10.75. 


Drake 

R. L. Drake Company 
Box 185 

Miamisburg, Ohio 45342 



The TR-3 transceiver covers 80-10 
meters with 300 watts PEP SSB 
input or 260 watts shifted carrier 
CW input. 2.1 kc selectivity, .5 uv 
sensitivity, rf and af gain controls, 
product detector, crystal filter side¬ 
band, crystal calibrator, 3-12Bj6’s 
in final, VOX, PTT, S-meter. Size: 
554 h, 10)4 w, 14)4 d. Weight: 
13^4 lbs. Price: $550, AC-3 ac sup¬ 
ply $79.95, DC-3 dc supply $129.95, 
R\ f -3 remote VFO $79.95, MS-3 
speaker $19.95, MMB-3 mobile 
mount $3.95. 



The 2-B receiver covers 80-10 meters 
and other bands with extra crystals. 
.5 uv sensitivity, .5-3.6 kc selectivity, 
slow or fast A VC, product or diode 
detector, triple conversion, noise lim¬ 
iter, preselector, less speaker, calibra¬ 
tor, Q-multiplier. Size: 

Weight: Price: $279.95. 

2-BQ Q-multiplier and speaker 
$39.95, 2-BS speaker $16.95, 2-AC 
calibrator $16.95. 


EICO 

Eico Electronic Instrument Co., Inc. 
3300 Northern Blvd. 

Long Island City 1, N, Y. 



The #720 CW transmitter is a 90 
watt rig for 80-10 meters. The 6146 
final amplifier can be externally plate 
modulated for 65 watts of AM. 
Crystal control or external VFO 
such as the Eico 722. TVI sup¬ 
pressed, final protection by 6AQ5 
clamper. Size: 15 w, 5 h, 9 d. 
Weight: 30 lbs. Price: Kit, $89.95; 
Wired, $129.95. 



The #722 VFO provides a signal to 
drive any low power transmitter on 
80 thru 10 meters. It has a self con¬ 
tained power supply and regulator. 
Size: 6 h, 8*4 w, 9 d. Price: Kit, 
$44.95; Wired, $59.95. 



The #723 CW transmitter is a 60 
watt Novice or standby rig using 
crystal control or external VFO. An 
external modulator such as the Eico 
#730 can be used to plate modulate 
the 6DQ6B final. Single knob band 
and operate switches are incorpo¬ 
rated. Size: 6 h, 8 54 w, 11 % d. 
Weight: 15 lbs. Price: Kit, $59.95 ; 
Wired, $89.95. 



The #730 modulator delivers 50 
watts of audio to plate modulate any 
100 watt transmitter or drive a high 
power modulator. A multi-match 
transformer enables it to be used 
with any transmitter. Input can be 
from high or low impedance mike or 
phone patch. Size: 6 h, 14 w, 8 d. 
Weight: 21 lbs. Price: Kit, $59.95 ; 
Wired, $89.95. 


Electrocom 

Electrocom Industries 
1105 N. Ironwood Drive 
South Bend, Indiana 

The FSC-250 frequency shift con¬ 
verter includes autostart, 3 power 
supplies, 2** monitor scope, and single 
channel or polar operation. Size: 3 !4 
h. 19 w, 11 d. Price: $325.00. 

Electronics Specialists 

Electronic Specialists Laboratories 
301 South Ayer Street 
Harvard, Illinois 


The ESL nuvistor pre-amp is avail¬ 
able in models for 27-30, 50-54, 144- 
160, and 220-225 me. Size: 2 w, 
1 $4 h, 1§4 d* Price: wired $8.95, 
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kit $5.95. All nuvistor converters 
$56.95 with power supply, $44.95 
without. 

Elmoc 

Multi-Elmac Company 
21470 Coolidge Highway 
Oak Park 37, Michigan 



The AF-68 transmitter delivers 60 
watts on 80-6 meters with a 6146 
final. VFO, plate modulation, pi-net 
output, less power supply. Size: 654 
h» 1354 w, 754 d. Weight : IS lhs. 
Price: $205.00. M-1070 power supply 
$79.50 wired, $59,50 kit. 



The ATR-4 transceiver covers SO-10 
meters with 180 watts PEP SSB, 
75 watts AM and 180 watts CW 
input. S-meter, 2.7 kc selectivity, 
product detector, 100 kc calibrator, 
parallel 6146’s, VOX, anti-VOX, 
break-in CW, adjustable sidetone, 
push to talk. Size: 554 h, 15M w, 
954 d. Weight: 19 lbs. Price: 

$750.00. 

The PMR-8 receiver tunes 80-6 
meter bands (50-52 me on 6) and 
the broadcast band, 262 kc if, tun¬ 
able BFO, noise limiter, AVC, an¬ 
tenna trimmer, less power supply. 
Size: 4 h. 7 w, 9 d. Weight: 11 lbs. 
Price: $189.50. 


Fichter 

Fichter Electronics 
33 Myrtle Avenue 
Cedar Grove, New Jersey 



Model 102A Transtenna. Combina¬ 
tion send-receive “switch,” preselec¬ 
tor, CW monitor. Powder supply built 
in. Eliminates need for antenna relay, 
mutes receiver on transmit, provides 
sidetone by means of a transistor 
oscillator for CW monitoring: 
$76.45. Without sidetone $69.45. 

G.C. 

G. C. Electronics Co. 

400 S. Wyman St, 

Rockford, Illinois 

The 65-421 screen modulator kit 
can be used w r ith most any CW 


transmitter. Self contained. Price: 
$11.95. 



The DB23 preselector provides 26 to 
36 db gain on 80-10 meters, depend¬ 
ing on band and antenna matching. 
3-6j6’s, selenium power supply. Size: 
5 h, 7^4 w, 6 d. Weight: 6 lbs. 
Price: $49.50. 



The HG-303 transmitter has 75 
watts input to a 6146 on 80-10 
meters. Silicon powered, crystal 
controlled, external VFO, grid block 
keving, pi net. Size: 454 h, 9 w, 
S d. Weight: 22 lbs. Price: $109.95. 



The RME-6900 is a ham-band re¬ 
ceiver covering 80-10 meters and 
WWV on all modes. Noise limiter, 
BFO injection control, selectable 
sideband, crystal calibrator, silicon 
power supply. Size: 10 h, 1654 w, 10 
d. Weight: 36 lbs. Price: $369.00, 
6901 matching speaker $19.50, 



The V-10 VFO covers 160-6 meters 
with output for any transmitter. 
Voltage regulator, calibrate switch, 
cathode follower. Size: 4-54 h, 954 w * 
9 $4 d. Weight: 9 lbs. Price: $69.95, 
The VHF-126 converts 6, 2 and 1 l A 
meter signals to 7 me. The tunable 
converter has dual speed tuning and 
double conversion on 144 and 
220 me. Size: 10 h, 1654 w T , 10 d. 
Weight: 35 lbs. Price: $239.00. 



The VHF-602 transmitter covers 
50-54 and 144-148 me wdth 60 w'atts 
CW and 50 w r atts AM input. Speech 
clipper, 10 tubes, 6146 final, TVI 
shielded, plate modulation. Size: 4 $4 
h, 12 w, 1244 d. Price: $179.95. 

Geloso 


American Geloso Electronics, Inc. 
251 Park Avenue South 
New York 10, New York 



The G-209 amateur receiver covers 
80-10 wdth 12 American tubes plus 
power supply. Double conversion, 5 
position selectivity, crystal calibrator, 
noise clipper, S-meter. Size: 2054 w% 
1054 h, 1054 d. Weight: 52 lbs. 
Price: $249.50. 

The G-222/TR transmitter covers 
80-10 meters with VFO and plate 
modulation. Matches G-209, 75 w'atts 
to 6146, pi-net, pow r er supply, 
cathode keying. Size: 2054 w, 1054 
h, 1054 d. Weight: 63 lbs. Price: 
$259.50. 

The Geloso VFO’s are available in 
3 tuning ranges, all less power sup¬ 
ply and tubes. 4/102 tunes 80-10 
meters in 5 ranges, will drive 
2-6146*s. Price: $29.95. 4/103 has 
144-148 me output, drives 832 or 
2E26. Price: $29.95. 

Gem 

Gem Electronics 
P.O. Box 203 
Tremont City, Ohio 



(Left) 5 w'att transmitter and ex¬ 
citer unit. Uses 7-8 me xtals, 6AUS 
or 6CX8 tube, freq range available 
7-60 me, 254 " x 4" p.c. Less tube 
$6.50, w r ith tube $7.50. 

(Right) 5 w'att audio and modulator 
unit. 12AX7 & 6AQ5, input for xtal 
or carbon mike, 254" x 4" p.c. 
$4.50. Tubes $2.00. Case $2.50. Also 
available are a nuvistor six meter 
converter, 2-6DS4’s, 2-6CW4’s, if 

BC to 18 me $6.50 less tubes and 
xtal. Two meter model w r ith either 
10 me or 50 me if is $7.50. Case 
for converters with power connectors, 
etc., $6.50. 

6 and 2 meter nuvistor cascode pre¬ 
amplifiers 254" x 2" p.c. $4.00. De¬ 
luxe mount $6.50. 
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Gonset 

Gonset Inc. 

801 South Main Street 
Burbank, California 



Gonset Sidewinder. Two meter trans¬ 
ceiver, SSB, AM, CW, mobile or 
fixed, PTT, two speed tuning dial, 
tunes 1 me, bands witches for each 
of the four me, receiver transistorized 
for compactness and low drain, trans¬ 
mitter transistorized except mixer, 
driver and final. Crystal lattice filter. 
S-meter. 20 watts PEP to 6360 
final, 6 watts AM. Transistorized 
power supply fastens to rear of 
transceiver. Draws .05 amps at 12.6 
vdc in receive position, 1 amp for 
transmitter standby, 8 amps during 
transmit. Power supply operates 
from 12 vdc or 117 vac. 814 " w, 
444" b, transceiver 7" d, power sup¬ 
ply 534" d. Weight 19 lbs. Side¬ 
winder: $349.95. Power supply kit 
$39.95, wired $49.95. 


Hollicrofters 

Hallic rafters 
Chicago 24, Illinois 



FPM-200 transistorized transceiver, 
80-10 meters, sideband-CW-AM, ISO 
watts input on SSB PEP, VOX, de 
power supply built in, two separate 
P'rO’s for bilateral operation. Tubes 
used only in driver and final 
<6146's). 16"W, 5"H, 11"D, 24 34 
lbs. $26.50. 



HA-2 and HA-6 transverters. Con¬ 
verts ten meter transmitters and re¬ 
ceivers to six or two meters. 5894 
final for 120 watts input, can be 
driven by any I0M exciter from 10- 
100 watts. Requires separate (P-26) 
power supply. S"H, 17"W, 9"D. 



HA 5 Vi'O. Self powered heterodyne 
type VFO, 80-40-20 meter output 
plus 8 me output for six and two 
meter transmitters. 7"W, 5"H, 

8J4"D. $79.95. 

HA-8 modulation indicator. Built in 
power supply, indicates 100% modu¬ 
lation, complete with rf probe and 
connecting cable. 7 J4"W, 234"H, 

5#"D. $24.95. 



HT-32B transmitter, 30-10 meters, 
144 watts PEP SSB to 6146’s, dial 
reads in kc, power supply built in, 
double sideband AM, VOX, PTT, 
20" W, lOK'Tl, I7"D, $725. 



HT-33B Linear amplifier. 80-10 
meters, PL-172 final wall run full 
legal maximum input, designed to be 
driven by HT-32B, 20"W, 10l4"H, 
I7"D. Power supply built in. Two 
panel meters. $995. 



HT-37 transmitter, 144 watts PEP, 
80-10 meters, CW, SSB, AM (both 
sidebands), VOX, 6146*s final, power 
supply built in. 19|4"W, 9"H, 

15$495. 



HT-40 transmitter. 75 watts AM/ 
CW to 6DQ5, 80-6 meters, tuning 
meter, crystal controlled, built in 
modulator and power supply, 13J4" 
x 8" x 6 34". $89.95 in kit form 
IHT-40KO, $109.95 wired). 



HT-41 linear amplifier. Companion 
unit to HT-37, 80-10 meters, two 
7094's, built in power supply, 1934" 
x 9" x 1534", 1000 watts PEP, 800 
watts CW, 400 watts AM phone. RF 
output meter. $395. 

HA* 10 timer. Low frequency tuner 
for use with SX-117, tunes 85 kc to 
3 me. $24.95, less crystals. 

HA-4 “T.O.” keyer. Transistorized 
digital type keyer. 



HT-44 transmitter. Designed to oper¬ 
ate with SX-117 as transceiver or 


separately with own VFO, 200 watts 
SB/CW. 80-10 meters, AM/CW/SB, 
break-in CW, VOX, PTT, requires 
separate power supply (PS-150), 
15" x 7" x 13". 



JIT-45 amplifier. 3-400Z grounded 
grid for 1000 watts CW, 2000 watts 
PEP SSB, 80-10 meters, requires 
separate power supply (P-45), 15" 
x / x 13 . 



SX-62A receiver. 550 kc-109 me, 
AM/FM/CW, crystal calibrator, two 
rf stages, six position selectivity, 
20"W, 16"H» 1034 "D. Uses separate 
speaker. $430. 



62 


73 MAGAZINE 


























































MM • i: ; 


<g»*. 




«*3MfWiiSi*ri0S*P 




SX-117 triple conversion receiver. 
Product detector for SSB/CW, if 
noise limiter, T-notch filter, S-meter, 
selectivity .5, 2.5, 5 kc, 80-10 meters, 
BFO, ANL, crystal calibrator, 15" 
x 7" x 13" $379.95. 


SR-150 transceiver, 80-10 meters, 
SSB-CW, 150 watts PEP SSB, 125 
watts CW, 100 kc calibrator, receiver 
may be offset from transmit fre¬ 
quency by 2 kc, VOX, 6y>*’ x 15" 
x 13", 17*4 lbs. Requires separate 
power supply. $650. PI50 ac $99.50. 
P150 dc $ 109.50. MR 1 50 mounting 
rack $39.95. 


| Hammarlund 

Hamrrrarlund Manufacturing Com¬ 
pany, Inc. 

460 West 34th Street 
New York 1, N. Y. 


SX-110 receiver. Same as S-108 but 
includes S-meter, antenna trimmer, 
and crystal filter and uses separate 
speaker. $169.95. 


SX-115 receiver, tunes 9 500 kc 

segments, 80-10 meters plus WWV, 
1 kc calibration, 5-step selectivity, 
separate noise limiters for SSB/AM/ 
CW, 100 kc calibrator, product de¬ 
tector for SSB and CW, S-meter, 
BFO, Q-multiplier, 16"W, 1014"H, 
16"D. $599.50. R47 Speaker $12.95. 
R48 Speaker $19.95. 


S-118 receiver. 185-420 kc, 495 kc-31 
me in five bands, BFO, I oopst ick 
antenna tor low bands, built in 
speaker, $99.95. 


S-120 receiver. 550 kc-30 me in four 
bands, electrical bandspread, BFO, 
loopstick antenna for lower bands, 
adjustable whip for SW, built in 

speaker, $69.95. 


SX-10Q receiver. General coverage 
540 kc-34 me, bandspread dial for 
80-10 meter bands, T-notch filter, 
crystal calibrator, selectable sideband, 
S-meter, 18 54" x 8*4" x 10*4". $325. 


S-108 receiver. All band, 540 kc to 
34 me, calibrated bandspread on 80- 
10 meter amateur bands, BFO, 
ANL, built in speaker, IS34" x S59" 
x 11" $139.95. 


S-II9 receiver. Sky Buddy II. 2-5.5 
me, 6-16.5 me, 535-1620 kc. Built in 
speaker, superhet, 3 tubes plus diode. 
$29.95 in kit form, $49.95 wired. 


SX-140 receiver. 80-6 meters, S- 
rneter, crystal calibrator, BFO, 
ANL, 1354"W, 6*4"H, 8"D. $139.95 
wired, $114.95 in kit form. 


The HQ-110A is an amateur band 
receiver for 160-6 meters with dual 
conversion above 7 me. Q-multiplier, 
crystal calibrator, product detector, 
ANL, S-meter, 1.5 uv sensitivity, 
less clock and speaker. Size: 9 l /t h, 
16*4 w, 9*4 d. Weight: 32 lbs. 
Price: $249.00; matching speaker 
$14.95. 


SX-101A receiver. Covers 80-10 
meters plus dial scale for 6 & 2 
meters for use with converters. S- 
meter, sideband selection, T-notch, 
five steps of selectivity. $445. 


The HK-lB is a transistorized, bat¬ 
tery-operated electronic keyer. Key¬ 
ing relay, self contained battery, 
monitor and speaker. Ratio, volume 
and speed controls. Size: h, 7 w, 

4 s /z d. Weight: 2*4 lbs. without 


battery. Price: $39.95 


battery 




The IIQ-100A is a general coverage 
.54-30 me receiver with calibrated 
amateur bandspread. Logging scale, 
ANL, Q-multiplier, variable selectivi¬ 
ty, less speaker and clock. Size; 9*4 
h, 16*4 w, 9^4 d. Weight: 32 lbs. 
Price: $189.00 


















































The HQ-145X is a general coverage 
receiver .54*30 me with calibrated 
amateur bandspread. Dual conversion 
above 10 me, crystal filter, slot filter, 
ANL. Less speaker, clock, and crys¬ 
tal calibrator. Size: 1054 h, 19 w, 
13 d. Weight: 44 lbs. Price: $279.00, 
crystal calibrator $15.95. 


The HX-500 is an 80-10 meter trans¬ 
mitter for 100 watts of CW, PEP 
SSB, FM, or FSK and 25 watts of 
AM, Calibration to 200 cycles, VOX, 
anti-trip, ALC, built in power sup¬ 
ply. Size: 11 *4 h» 1954 w, 16$4 d. 
VV f eight: 85 lbs. Price: $695.00. 


ceiver. 10 transistors, 6 diodes, S- 
meter, ANL, BFO, speaker, cali¬ 
brated amateur bandspread, less bat¬ 
teries or ac supply. Size: 6 £4 h, 12 
w, 10 d. Weight: 18 lbs. Price: 
$109.95 kit, $193.50 wired. Accessory 
ac power supply $9.95. 

















wmk 
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The GP-11 vibrator power supply 
kit delivers 250 vde at 100 ma from 
a 6 or 12 vdc source. Designed to 
power mobile transceivers. Silicon 
diodes. Size: 4§4 h, 634 w, 454 d. 
Weight: 6 lbs. Price: $16.88. 


The GR-91 is an SWL or Novice 
general coverage .55-30 me receiver 
kit. BFO, noise limiter, electrical 
bandspread, speaker, antenna trim¬ 
mer. Size: 5*4 h, 1254 w, 8J4 d. 
Weight: 15 lbs. Price: $39.95. 


The HA-20 is a 6 
plifier kit to ma 
2.5-10 watts drive. 


a 6 meter linear am- 
match the HX-30. 
rive, 125 watts PEP 


The HQ-180 A is a general coverage 
,54-30 me receiver with calibrated 
amateur bandspread. Triple conver¬ 
sion above 7.85 me, dual below. S- 
rneter, crystal filter, slot filter, prod¬ 
uct detector, selectable A VC, crystal 
calibrator, ANL, .5-6 kc selectivity, 
less speaker and clock. Size: 10*4 h, 
19 w, 13 d. Weight: 38 lbs. Price: 
$439.00 


The HA-10 Warrior linear amplifier 
runs 1000 watts CW, 1000 watts 
PEP SSB, 400 watts AM, and 650 
watts RTTY to 4-81 lA’s with 50-75 
watts drive. Self-contained power 
supply, forced air cooling, grounded 
grid circuit, TV I shielding. Size: 
1114 h, 1954 w, 16 d. Weight: 99 
lbs. Price: kit $229.95, wired 
$329.95. 


The HQ-170 A receiver covers the 
160-6 meter bands with triple con¬ 
version above 7 me and dual below. 
Selectable sidebands, product de¬ 
tector, selectable A VC* slot filter, 
ANL-squetch, vernier tuning, .5-6 
kc selectivity, S-meter, less speaker 
and clock-timer. Size: 1054 h, 19 w, 
13 d. Weight: 38 lbs. Price: 
$369.00; clock $10.00; matching 
speaker $19.95 ; noise silencer acces¬ 
sory $33.50. 


The HXL-1 is a grounded grid 
linear for 1500 watts PEP SSB, and 
1000 watts CW. 50-60 watts drive, 
80-10 meters, built in silicon power 
supply, pi-network, provision for 160 
meters Size: 9 54 h, 1754 w, 9t4 d. 
Weight: lbs. Price: $375.00. 


The GC-1A Mohican is a transistor¬ 
ized, portable general coverage re- 


The HX-50 is an AM-CW-SSB 
transmitter for 10-80 meters. 130 
watts PEP SSB, 130 watts CW, 90 
watts AM. VFO, filter type side¬ 
band, pi network, VOX, anti-trip, 
antenna relay. Size: 954 h, 17 w, 
9 d. Weight: 45 lbs. Price: $449.50. 


The SP-600-JX is a general coverage 
receiver for .54-54 me. Dual conver¬ 
sion over 7.4 me, crystal filter, .2-13 
kc selectivity, 2.3 uv sensitivity, S- 
meter, phono input, less speaker. 
Size: 12*4 h, 2L>4 w, 17 % d. 
Weight: 88 lbs. Price: $1140.00. 

Heath 

Heath Company 
Benton Harbor, Michigan 


The DX-60 is a 90 watt AM or CW 
transmitter kit for 80-10 meters. 
6146 final, low pass filter, carrier 
control modulator. Size: 654 h, 1344 
w, 11*4 d. Weight: 25 lbs. Price; 
$79.95. 
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6 y 2 h. 13M W, 11 Yi d. Weight: 21 
lbs. Price: $79.95, crystal calibrator 

$8.95. 


The HW-29A and HW-30, the Sixer 
and Twoer, are 6 and 2 meter trans¬ 
ceiver kits. Crystal controlled trans¬ 
mitters, 5 watts input to a 6CL6, 
tunable super regenerative receiver, 
with microphone, less crystal and 
mobile power supply, built-in ac sup¬ 
ply. Weight: 8 lbs. Price: $44.95, 
GP-11 mobile power supply kit 
$16.88. 


SSB, 75 watts AM, push-pull 6146's, 
forced air cooling, self-contained 
power supply. Size: 10*4 h, 16^4 w » 
10 d. Weight: 43 lbs. Price: $99.95. 


The IiW-10 and MW*20 are 6 and 2 
meter transceiver kits, respectively. 
6 meter Shawnee covers 49.8-54 me, 
2 meter Pawnee 143.3-148.2 me. 
Both feature built-in supply for 6. 
12 or 120 volts. 10 watt 6360 final, 
push-to-talk microphone, VFO or 
crystals, internal speaker, 15 kc se¬ 
lectivity, double conversion, squelch, 
BFO, A VC. Size: 6 h, 12 w, 10 d. 
Weight: 34 lbs. Price: $199.95. 


The HR-1.0 is a 80-10 meter ham 
hand receiver kit for all modes. 
S-meter, BFO, ANnl, A VC, less 
speaker and crystal calibrator. Size: 
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The HD-11 is a Q-imiltiplier kit for 
use with any receiver having an if of 
450-460 kc. 2 peaking positions, 1 
rejection notch, built-in power sup¬ 
ply. Price: $14.95. 


lector, noise nnmer, slow or last 
AVC, S-meter, less speaker and 
power supply. Size: 6Ft h, 12*4 w, 
944 d. Weight: 17 lbs. Price: 
$134.50. 

Mobile speaker $5.95, mobile base 
mount $4.95. 


The MX-10 Marauder is a 180 watt 
CW and PEP SSB, 75 watt AM, 
transmitter kit for 80-10 meters . 
Filter SSB, VOX ,anti-trip, break-in 
CW, ALC, 2-6146*s in final, ac¬ 
cessory socket, with power supply. 
Size: 11 5/5 h, 19 w, 16 d. Weight: 
92 lbs. Price: $334.95. 


The HW-12, HW-22, and HW-32 
are single hand SSB transceivers for 
80, 40 and 20 meters, respectively. 
I .SB on 40 ami 80, USB on 20. 200 
watts input to 2-6GE5’s, VOX, 
PTT, 14 tubes, crystal filter SSB, 
2.7 kc selectivity, 1 uv sensitivity, 
S-meter, less microphone, crystal 
calibrator and power supply. Size: 
6*4 h, 12 w, 9 44 d. Weight: 15 lbs. 
Price: $119.95, Gil-12 push-to-talk 
microphone $6.95, crystal calibrator 
$8.95, HP 23 ac supply kit $39.95, 
HP-13 de supply kit $59.95. 


The FIG-10 is a VFO kit for all 
bands 80-2 meters. May l:e used with 
most transmitters, grid-block or 
cathode keying. Clapp oscillator, less 
power supply. Size: 6*4 h, 944 w, 9 
d. Weight: 12 lbs. Price: $34.95. 


The H X -11 CW transmitter kit runs 
50 watts to a 6DQ6A on 80-10 
meters. Crystal controlled, may be 
driven by external VFO. Band- 
switching, pi-network output. Size: 
8*4 h, 13 w, 7 d. Weight: 17 lbs. 
Price: $43.50. 


The HO-10 is a monitor scope kit 
for observation of at and rf trapezoid 
patterns, AM and SSB envelopes on 
ham transmitters. Handles 5-1000 
watts, 6-160 meters. Two-tone test 
signal, rf attenuator. Weight: 10 
11 s. Price: $59.95. 


The 11X -20 is an SSB and CW 
mobile transmitter kit with 90 watt 
input. Matches HR-20 and uses 
same power supplies. Filter SSB, 
6146 final, VOX, anti-trip, VFO, 
ALC, fixed loading, push to talk, 
less power supply. Size: 6*4 h, 12*4 
w, 944 d. Weight: 19 lbs. Price: 
$199.95. 




























clipping, timed sequence keying 
2*6146*5 in final, with power supply 
Size: 11 $4 h, 19 /> w, 16 <1 Weight : 
110 lbs. Price: $252.50. 


1 he riA-aO is a b meter hbB trans¬ 
mitter kit with 20 watts input on 
SSB, AM and CW. Phasing SSB, 
VOX, anti-trip, VFO, grid block 
keying. Size: 10)4 h* 16§4 w, 10 d. 
Weight: 50 lbs. Price: $189.95. 


Model SK-2G preselector. Tunes 3.3- 
30 me, built in power supply. $18.98 





The SB-300 is an SSB ham band 
receiver kit for 80-10 meters. 1 kc 
calibration, crystal filter, variable 
A VC, crystal calibrator, .4-3.75 kc 
selectivity, linear tuning. Size: 6^4 
h, 1334 d, 14^4 w. Weight: 17 lbs. 
Price: $264.95. 


II-K linear amplifier. 2000 watts 
PEP input, 80-40-20-15-10 meters. 
1 KW AM, CW, NFM, RTTY. 
Uses two 3-400Z Eimac zero bias 
triodes. 80-150 watts drive required. 
Size: rf section 1034" h, 1444" w, 
1354" d; power supply console 2934" 
h, 14#" w, 1354" d. Weight: 158 
lbs. Two panel meters for final plate 
voltage, plate current and grid cur¬ 
rent. 


The TX-1 Apache is a 180 watt SSB 
and CW, 150 watt AM, transmitter 
kit to match the RX-1. 80-10 meters, 
provision for SSB adapter, speech 


DMF-2 mechanical filter. An acces¬ 
sory for the Drake 2A and 2B 
receivers or any other 455 kc i-f re¬ 
ceiver. Complete unit ready to mount 
in receiver to increase selectivity. 
Price $29. 

Holstrom 

Holstrom Associates 
P.O. Box 8640 
Sacramento 22, California 


The RX-1 Mohawk is a 160-10 
meter ham band receiver kit with 
calibrated scales for 6 and 2 meter 
converters. Product detector, T' notch 
filter, crystal calibrator, dual con¬ 
version, AN L, .5-5 kc selectivity, less 
speaker. Size: 1154 h, 19)4 w, 16 d. 
Weight: 66 lbs. Price: $299.95, 
matching A K-5 speaker $10.95. 


meter transmitter kit with 140 watt 
C W a n d 120 watt AM i n p u t to 
2-6146’s. VFO, 4 crystal sockets, 
carrier control modulation, band- 
switching, power supplies included. 
Size: 1034 h, 1654 w, 10 d. Weight: 
59 lbs. Price: $179.95. 

Henry 

Henry Radio 

11240 West Olympic Boulevard 
Los Angeles 64, California 


Hunter 

Hunter Manufacturing Company 
Iowa City, Iowa 


Bandit 2000A linear amplifier. Four 
U E572A’s for 2000 watts PEP, 1000 
watts CW, 80-10 meters, 160 watts 
drive required, rf output meter, in¬ 
ternal antenna relay* built in power 
supply, 14#" W, 6 -Vi "H, 14"D, 45 
lbs. $575. 

International Crystal 

International Crystal Manufacturing 
Co., Inc. 

18 North Lee 
Oklahoma City, Oklahoma 


The SB 10 SSB adapter kit plugs 
into the TX-1 for conversion to 
phasing SSB with VOX and anti¬ 
trip. May be used with other trans¬ 
mitters. Size: 10 h, 6-34 w, 13 d. 
Weight: 12 lbs. Price: $93.50. 


Bandit 1000A linear amplifier. Two 
UE572 zero bias triodes in grounded 
grid, 1000 watts PEP, 80-10 meters, 
rf output meter, 70-100 watts drive 
required, instant beating filaments 
good for mobile operation, power 
supply required, antenna relay built 
in, 9)4"W, 7-)4"H, 9"D, 11 lbs. $299. 


Model 60 power supply for 1000A 
$186. 
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AGF VFO kit. 8-9 me VFO for 
six and two meter transmitters. 54 
watt output. AOF-89 includes VFO 
and buffer $22. AOF-90 includes 
multiplier for six meter output $29. 
AOF-91 includes multiplier for 6/2M 
output $36. 6BH6 osc., OB-2 VR, 
12 BY 7 huffer-amplifier-multiplier. 



AGP power supply kits. AO P-100 
350 vdc 150 ma intermittent, 100 ma 
continuous, 6.3 vac @ 5 a, $18.50. 
AO P-200 650 vdc 250 ma inter¬ 
mittent, 200 ma continuous, 6.3 vac 
<a 10 a, $32.50. 



AOR receiver kits. Superhet circuit 
(except for 150-450 kc model which 
is tuned rf) with regenerative second 
detector. Nuvistor rf amplifier. Ad¬ 
ditional Add-On-Circuits may be used 
to expand these basic receivers. 
AOR41-150-450 kc ; AOR42 2-6 me; 
AOR43 6-18 me; AOR44 80/40 
meter; AOR45 15/10 meter are all 
S62.50. AOR46 six meter; AOR47 
two meter are $66.50. All AOR re¬ 
ceivers include power supply and 4" 
speaker. 



AOT-50 transmitter kit, 50W CW, 
S0/40M, 6DQ6. Includes meter, 

send-receive switch, xtal, less power 
supply. $35.00. 


Irving 

Irving Electronics Co. 

P.O, Box 9222 

San Antonio 4, Texas 

The Hiverter 50 converts the output 

of any 14 me transmitter to 50 me 

AM, CW or SSB. 6146 final, pi-net 

output, less power supply. Size: 


8 h, 10 w, 7 d. Price: $99.50. 

The Preverter 50 and Preverter 144 
are 6 and 2 meter transistorized pre¬ 
amplifiers. Band pass circuitry, sil¬ 
ver plated chsasis. Price: $14.95. 


J & D 


J & D Labs 

P.O. Box 266 

Eaton town. New Jersey 



Model 500 linear amplifier, 4X150 
final, built in silicon power supply, 
500 watts SSB and CW, 250 watts 
AM. Single band unit, available for 
and hand from 80 to 2 meters. Re¬ 
quires ten watts drive. $149.95. 
Model 1000 linear amplifier. Same 
as model 500, only uses two 4X 150 y s 
in the final for 1000 watts SSB and 
CW, 500 watts AM. Available for 
any band 80-2 meters. 7"H, 15"W, 
9"D. $199.95. 

Model 1062 linear amplifier, two 
7034's, up to 900 watts AM & CW, 
1000 watts PEP SSB. Covers both 
two and six meters. Requires only 
5 watts drive. $199.95. Power sup¬ 
ply for 1062 is $119.95. 



Musketeer Quad grounded grid four 
band (80-15 meters) amplifier. Pow¬ 
er supply built in. Runs Eimac 
3-40QZ for full KW on SSB or CW 
and 600 watts on AM. Drives with 
any 70-250 watt exciter, 8"H, 
12"W, 7"D. $329.90. 

Musketeer Six, same as above but 
for six meters: $39.90. 

Musketeer Two, same as Quad ex¬ 
cept for two meters: $319.90. 


Johnson 


E. F. Johnson Company 
Waseca, Minnesota 



The Adventurer (left) is a complete 
Novice transmitter with 50 watts of 
CW input on all bands 80-10. It is 
crystal controlled and may he used 
with an external V FO and modu¬ 
lator. The 807 final is TVI shielded. 
Price: $69.95 in kit form only. 
Speech amplifier/modulator accessory 


kit, with tul es $12.25. 

The Ranger II (right) is a 75 watt 
CW and 65 watt AM transmitter 
that covers all bands from 160 to 6 
meters. The 15 tube circuit (6146 
final) features VFO, plate modula¬ 
tion, timed sequence keying and TVI 
suppression. Power supply built in. 
The auxiliary socket may be used to 
power other equipment or drive a 
high power modulator. Size: 15^4 

h, 14 d. Weight: 43 lbs. Price: 
Kit, $249.50; Wired, $359.50. 



The Valiant II (left) is a 275 watt 
CW and SSB, 200 watts AM trans¬ 
mitter covering all hands 160-10. 
Provisions are included for an auxil¬ 
iary SSB exciter. The 21 tube circuit 
features VFO, timed sequence key¬ 
ing, self contained power supply and 
TVI suppression. Size: 11 £4 h, 21 
w, 14 d. Weight: 73 lbs. Price: Kit, 
$375 ; Wired, $495. 

The Viking SSB Adapter (right) is 
a bandswitching filter type exciter 
for 80-10 meters designed for use 
with the Valiant or Valiant II. The 
13 tube circuit includes an external 
power supply and needs only rf ex¬ 
citation and amplification from the 
transmitter. Size: rf unit 8 w, 11 54 
h, 14 d; power supply 3 44 w, 644 h, 
7 Yt <4* Total weight: 25 lbs. Price: 
$369.50 wired only. 



The Challenger transmitter, 120 
watts CW and 70 watts AM, covers 
80-6 meters. 7 tube circuit, 6DQ6A’s 
final, screen modulator, shaped key¬ 
ing and crystal oscillator with pro¬ 
visions for external VFO. Built in 
power supply. Weight: 24 lbs. Price: 
Kit, $124.75; Wired, $169.75. 

The Five Hundred is a complete 
500 watt AM, 600 watt CW trans¬ 
mitter for the 80-10 meter bands. 
The 23 tube circuit features timed 
sequence keying, VFO, pi network 
output, TVI suppression and a 
PL175A final amplifier. An auxiliary 
SSB exciter will drive the transmit¬ 
ter to 500 watts. The rf chassis is 
21 w, 11 54 h, 16 Va d; the power 
supply-modulator chassis is 20-34 w, 
1544 h, 10^4 d. Total weight: 173 
lbs. Price: $1050 wired only. 



The Thunderbolt (left) is a 1000 
watt linear amplifier covering 3.5-30 
me. It features a self contained 
power supply, 2-PLl75A , s, and less 
than 20 watts required drive. The 
one chassis is designed for table top 
operation. Size: 21 w, 1154 h» 16/4 
d. Weight: 120 lbs. Price: $659 
wired only. 
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The Invader (right) is a 200 watt 
CW and SSB transmitter for the 
80-10 meter bands. The 17 tube and 
6 diode circuit includes VOX, anti¬ 
trip, biter sideband generation and 
self contained power supply. Size: 
11 h, 21 w, 17(4 d. Weight: 53 
lbs. Price: $619.50 wired only. 



The Hi-power Converter converts 
the Viking Invader to the Invader 
2000 to give 2 kw PEP SSB, 1 kw 
CW, or 800 watts AM. The kit in¬ 
cludes new controls and panel for 
the Invader to make it identical to 
the Invader 2000. Size: 11*4 h, 19)4 
w, 14(4 d. Weight: 102 lbs. Price: 
$619.50. 

The Invader-2000 combines all fea¬ 
tures of the preceding Invader and 
Hi-power converter in one complete 
transmitter. Sizes and weights are 
identical to each of the 2 preceding 
units. Price: $1229. 



The 6N2 Converter (left) converts 
6 and 2 meter signals to 1 of 4 ifs: 
26-30 me, 28-30 me, 14-18 me, 
30.5-34.5 me. Bandswitching and self 
contained power supply. Size: 5 h, 
244 w, 12 d. Weight: 2 lbs. Price: 
Kit, $59.95 ; Wired, $89.95. 

The 6N2 VFO replaces 8 to 9 me 
crystals in any 6 or 2 meter trans¬ 
mitter. Includes a VR tube but re¬ 
quires external power. Size: 4 w, 
5 h, 4*4 d. Weight: 2 lbs. Price: 
Kit, $34.95; Wired, $54.95. 

The 6N2 is a bandswitching trans¬ 
mitter for 6 and 2 meters. Requires 
an external power supply and modu¬ 
lator. 150 watts input CW, 100 
watts AM to 5894. TVI suppression. 
May be driven by any 8-9 me VFO 
or crystal. Size: 844 h, 13*4 w, 8*4 
d. Weight: 10 lbs. Price: Kit, 

$149.50; Wired, $194.50. 

The 6N2 Thunderbolt amplifies a 5 
watt input signal to 1200 watts 
PEP SSB, 1000 watts CW, or 700 
watts AM. Silver plated tank cir¬ 
cuits, 2-7034 final amplifiers, self 
contained power supply. Size: 21 w, 
11|4 h, 16*4 d. Weight: 120 lbs. 
Price: $549.50 wired only. 



The Kilowatt Matchbox (left) pro¬ 
vides all features of the 275 watt 
Matchbox plus a built in antenna 
change-over system. Size: 17(4 w, 
10?4 h, 12*4 d. Weight: 27 lbs. 
Price: $154.50 with directional cou¬ 
pler. 

The 275 watt Matchbox (right) 
matches 52 ohm coaxial input to 25 
to 1500 ohm balanced or 25 to 3000 
ohm unbalanced lines over the 3.5-30 
me range. Optional directional cou¬ 
pler gives continuous reading of 


SWR and relative pow r er. Size: 9?4 
w, 10*4 d, 7 h. Weight: 11 lbs. 
Price: $94.95 with directional cou¬ 
pler, $64.95 without. 


Kolin 

Kolin Engineering Company 
Box 357 

Broil xville, New York 

The NL-1 and NL-2 are solid state 
noise limiters for tube and transis¬ 
tor receivers respectively. Silicon 
diodes, use with any diode detector. 
Price: NL-1 $7.95, NL-2 $9.95. 


Lafayette 

Lafayette Radio Electronics 
Corporation 
111 Jericho Turnpike 
Syosset, L. I., New York 



The IIE-30 is a general coverage 
.55-30 me receiver with calibrated 
amateur baud spread. Q-multiplier, 
S-meter, BFO, less speaker. Size: 
7 h, 15 w% 10 d. Price: $99.95; 
HE-11 matching speaker $7.95. 



The HE -40 is a general coverage 
.55-30 me receiver for the Novice 
or SWL. Electrical bandspread, 
A VC, S-meter, ANL, BFO, internal 
speaker. Size: 5% h, 13(4 w% 8f4 d. 
Weight: 12 lbs. Price: $49.95. 

Model 351 is a double pole double 
throw coaxial switch. Price $12.95. 



The HE-45-B a 6 meter transceiver 
with 14 watts input to a 2E26 final. 
Built-in 12 and 115 volt supplies and 
speaker. Pi-network, external VFO 
input, S-meter, spotting switch, 
noise limiter, superhet receiver. Size: 
5 h, 12 w, 8*4 d. Weight: 15 lbs. 
Price: $119.95. HE-50A is the same 
as the HE-45 except it covers 10 
meters. $89.95. 



The HE-5 5 Squelcher (left) is a 
noise eliminator and squelch for use 
with all superhet receivers and trans¬ 
ceivers. Reduces noise, quiets re¬ 
ceiver under no-signal conditions, 2 
tubes, takes power from receiver. 
Size: 2*4 h, 3 w% 4*4 d. Weight: 
1 lb. Price: $10.95. 

The HE-26 (right) is a hybrid phone 
patch for use with almost any trans¬ 
mitter and receiver. VU meter, gain 
control, complete switching. Size: 
3*4 h, 5*4 w% 4 d. Weight: 3 lbs. 
Price: $22.50. 



The HE-61A (left) is a 6 meter 
VFO with 8-9 me output for use 
with most 6M transmitters and trans¬ 
ceivers. 2 tubes, pow-er cable, crystal 
plug, les power supply. Size: 3)4 w, 
b, 4(4 d. Weight: 3 lbs. Price: 
$19.95. 

Model HE-62 is the same except it 
covers 10 meters. Same price. 

The HE-56 (right) and IIE-71 are 
6 and 2 meter converters, respective¬ 
ly, converting 50-54 me and 144-148 
me to 7-11 me. 2 tubes in HE-56, 3 
in IIE-71, self-contained power sup¬ 
ply. Size: 7 $4 h» 3*4 w, 5 54 d. 
Weight: 6 lbs. Price: HE-56, 

$29.95; IIE-71, $32.95. 



The HE-73 is a preselector and con¬ 
verter for 80-10 meters. Preselector 
only on 80 and 40, preselector or 
converter on 20, 15 and 10. Converts 
to 80 meters, self powdered, gives 22 
to 36 db gain. Size: 6 h, 10 w, 8 d. 
Price: $49.50. 
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The HE-74 Starchief is a VFO for 
80-6 meters with output to drive 
most amateur transmitters. 4 tubes 
plus self-contained power supply, 
crystal socket, output voltage to 20 
volts. Size: 7^4 h, 8|4 w » 10 d. 
Weight: 10 Its. Price: $44.50. 


The HE-80WX is a com muni cat ions 
receiver for .55-30 and 48-54 me with 
calibrated amateur handspread 80-10. 
14 tubes, product detector, S-meter, 
crystal calibrator, Q- multiplier, 
ANL, less speaker. Size: 754 h t 17 
w, 10 d. Price: $149.50. 


The KT-390 Starllite is a 80-10 
meter transmitter kit with 90 watts 
input to a 6146 on CW or carrier- 
controlled AM. Grid-block keying, 
low-pass filter, pi-network output, 
internal silicon power supply. 
Weight: 25 lbs. Price: $79.50. 


The TM-59A is an S-meter for use 
with any superhet receiver with 
AVC- Wheatstone bridge circuit, 4 
connecting leads, calibrated to 30 db 
over S9. Price: $7.95. 


Lineor Systems 

Linear Systems Inc. 

605 University Avenue 
Los Gatos, California 


The M PS-800 and M PS-1250 power 
supplies deliver high voltage dc from 
12 vdc input. Size: 2-)4 h, 8 w, 9 d. 
M PS-800 lias outputs of 800 v at 
275 ma, 300 v at 150 ma and -90 v 
bias. Price: $119.50. M PS-1250 has 
outputs of 1250 v at 400 ma, 300 v 
at 150 ma and - 90 v bias. Price: 
$139.50. 


The K-73 linear amplifier for mobile 
SSB runs 750 watts PEP to 
2-811A’s on 80-10 meters. Self con¬ 
tained power supply, 50 watts drive, 
pi-net output. Size: 654 h, 1354 w, 
1254 d. Weight: 15 54 lbs. Price: 
$289.50, RC-73 remote control 
$17.95. 

Millen 

James Millen Mfg. Co., Inc. 

Malden, Massachusetts 


The #92200 Transmatch is an an¬ 
tenna coupler with reflectometer to 
couple 52 ohm input to 10-1000 ohm 
coax output. Handles 2 kw, band¬ 
switching 80-10 meters. Size: 7 h, 
14 w, 13<Hi d. Weight: 17 lbs. Price: 
$129.50. 

The #90932 transmitter monitor is 
bandswitching 80-6 meters using a 2” 
scope tube. Beam blanked in stand¬ 
by, envelope or trapezoid pattern. 
Size: 7% h, 554 w, 11 d. Weight: 

8 lbs. 

The #90801 transmitter provides 90 
watts input CW, 67 watts phone to 
a 6146. Covers 80-10, TV I shield¬ 
ing, 5 meter scales. With one set of 
coils, less tubes, power supply, VFO 
and modulator. Size: 354 h, 19 w, 

9 d. Price: $75.00. 


The #90831 modulator will plate 
modulate most transmitters up to 
110 watts. 4000 ohm output, pr 6146’s 


INV-12400. 

120 vac 60 
watts peak. 


Input 12-15 vdc, output 
cycle squarewave. 400 
300 watts continuous, 


4 '/ 2 " x 7" x 9", 16 lbs. $119.50. 


Master Mobile 

Master Mobile Mounts, Inc. 
4125 West Jefferson Blvd. 
Los Angeles 16, Calif. 


LSA-3 Broadband Linear Amplifier. 
Uses four GE 7984’s in parallel for 
500 watts input, 20-40-80 meters 
bandswitching, separate matching 
power supply, 25 watts drive, for 
shack or mobile use. 4 54 ”11, 654"W, 
10"D, 5 54 lbs. Pi-net 50 ohm output. 
Price is $150. With ac or dc supply 
$249.50. 


Adcom 350-12, dc to dc transistor¬ 
ized converter. 454*' x 654" x 8", 
8 lbs. 12 vdc to 800 v @ 400 ma or 
600 v @ 500 ma and 275 v @ 200 
ma. Also 0-110 v @ 30 ma neg adj 
bias. Provides power for most side¬ 
band transceivers on market: TR-3, 
SR-150, Galaxy 300, Swan, KWM-2, 
etc. Price $125. 

Adcom 500, dc to dc transistorized 
converter. 13 vdc input to 1250 v 
@ 400 ma, 300 v m 200 ma, 90 v 
dc neg zener regulated, adj 0-90. 
4^4" x 7" x 9". 9 lbs. $150. 

Adcom 1000, dc to dc transistorized 
converter. 13 vdc input gives 2250 
v @ 450 ma, 300 v @ 100 ma, 

0-110 v neg adj bias, 0-90 v adj bias. 
4 54" x 7" x 9", 15 lbs. $250. 


Adcom 350-ac. 117 vac 50/60 cycle 
input, 800 v @ 400 ma or 600 v 
@ 500 ma and 275 v 6r 200 ma, 
0-110 v neg adj bias, 6.3 vac 6A, 
12.6 vac 6A, 12.0 vdc @ 200 ma. 
4" x 654" x 8". $99.50. ' 
INV-12150. Input 12 vdc (to 15 
vdc), output 120 vac 60 cycle square- 
wave. 150 watts continuous, 4" x 4" 
x 6", 654 lbs. $60. 
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less tubes and power supply. Size: 
3*4 h, 19 w, 6 <L Price: $60.00. 

The #90811 amplifier gives 110 watt 
CW or 85 watt phone output on 20-2 
meters- Plug in coils, 829B final. 
Less power supply, tube, modulator 
and meters. Price: $95.00. 


ANL, 10*4” x 754" x 8”_ d. $182.70. 
Matching speaker $16.95. 

Notional 

National Radio Company, Inc. 
Melrose 76, Mass. 


transformer operated, electrical band- 
spread. NC-77XW has walnut cabi¬ 
net. Size: 7% h, 13 hi w, 9 d. 
Weight: 18 lbs. Price: NC-77X, 
$69.95; NC-77XW, $89.95. 
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i he ^rvuzbl power supply provides 
700 vdc at 255 ma and 6 vac at 4 
amps. 2*816*s, 2 section filter, less 
tubes. Size: 844 h, 19 w r 8 d. 
Weight: 56 lbs. Price: $94.50. 

The #90201 power supply delivers 
250 vdc at 115 ma, 105 vdc regu¬ 
lated at 35 ma, and 6.3 vac at 4.2 
amps. Price: $52.50. 


The NC-105 is a general coverage 
receiver, tuning .55-30 me in 4 
bands. Q-multiplier, S-meter, electri¬ 
cal band spread, product detector, 
tuner output. NC-105W has walnut 
cabinet. Size: 7 h, 13 VS w, $ d. 
Weight: 27 lbs. Price: NC-105, 
$119.95; NC 105W, $139.95. 


The IIRO *60 is an 18 tube receiver 
for 50-430 kc and .48-54 me. Coils 
are furnished for 1.7-30 me, others 
extra. Slide rule dial, double con¬ 
version, selectivity to 100 cycles, 8 
watts audio, 110 or 220 vac supply. 
Less speaker. Size: 10 54 h, 1944 vv, 
16 d. Weight : 88 lbs. Price: $975, 
niatching speaker $29,95. 




1 he i\ L - iil is- a general coverage 
receiver, timing .55-30 me in 4 
bands. Logging scale, Q-multiplier, 
tuner output, BFO, noise limiter, 
lniilt in speaker. NC-121W has wal¬ 
nut cabinet. Size: 7 54 h, 13*4 w, 
9 d. Weight: 28 lbs. Price: NC-121, 
$129.95; NC-121 W, $149.95. 


1 he 4T90/1I VI U covers 80- 1 * 
meters with a built-in power supply 
3 tubes, rectifier and regulator. Size 
9*4 h, 124-4 w, 12 d. Weight : 2 
lbs. Price: $124.50. 


1 he TsS l.-6015 is a INovtce or bW 1. 
general coverage receiver covering 
.54-31 me in 4 bands. Built in 
speaker, 5 tubes, electrical band- 
spread, BFO. Size: 7$| li, 13 54 w, 
854 d. Weight: 15 lbs. Price: $59.95. 


The NC* 140 is a general coverage 
receiver for .54-31 me in 5 bands 
with calibrated amateur bandspread. 
Dual conversion al ove 4 me, Q-mul¬ 
tiplier, noise limiter, product detec¬ 
tor, less speaker. Size: 8$lg h, 15$£ 
w, 9 d. Price: $189-95. 


The #90881 is an rf power amplifier 
using plug in coils for 160-10 meters. 
520 watts to 2-812A4, less power 
supply and tubes. Size: 10*4 h, 19 
w. 13 <1. Weight: 13 lbs'. Price: 


I he V r 0-62 is a 8*9 me vio tor use 
with any 6 or 2 meter transmitter. 
Self powered, crystal socket, band- 
s witching, spotting switch. Size: 
5*4 h» 654 w, 5 54 d. Weight: 6 lbs. 
Price: $49.95. 


Mosley 

Mosley Electronics, Inc. 

4610 North Lindbergh Boulevard 
Bridgeton, Missouri 


ml receiver 
conversion, 


Model CM -1 receiver. 80-10 meters, 
double conversion, AM and SSB de¬ 
tectors, S-meter, separate speaker. 


The NC-77X is a general coverage 
receiver for the SWL or Novice. 4 
bands, .54-31 me, built in speaker, 


S-meter, .6-5 ke selectivity, product 
detector, less speaker. Size: 844 h, 
15H w, 9 d. Weight: 28 lb. Price: 
$199.95. 
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The .V C* 190 is a general coverage 
.54*30 me receiver with amateur 
hand spread. Double conversion above 
4 me, noise limiter, .6*5 kc selectivi¬ 
ty, product detector, 5 bands, less 
speaker. Size: 8■}£ h t 15w, 9 d. 
Weight: 28 lbs. Price: $219.95, 



The NC-270 is a ham band receiver 
for 80-6 meters. .6-5 kc selectivity, S- 
meter, noise limiter, crystal calibra¬ 
tor, product detector, T-notch, se¬ 
lectable sideband, less speaker. Size: 
8^ h, 15^4 w, 9 d. Weight: 28 lbs. 
Price: $279.95 ; matching NTS-3 
speaker $19.95. 



The NC-303 covers 160-10 meter 
ham bands only ; 6, 2 and 1 % meter 
scales for use with accessory con¬ 
verters. .4-8 kc selectivity, noise 
limiter, Q-multiplier, double con¬ 
version, selectable sideband, voltage 
and current regulation, less speaker. 
Size: 19’4 w, 11 % h, 15 d. Weight: 
64 lbs. Price: $449; matching 
NTS-2 speaker $21.95. 



The NC-400 covers .54-31 me in 7 
bands, with amateur bandspread for 
80-10. Product detector, logging 
scale, S-meter, 150 cycle to 16 kc 
selectivity, optional crystal control 
and mechanical filters. Size: 19*4 w, 
11*4 h, 16 d. Price: $895. Speaker 
$21.95. 



The NCX-3 is a transceiver for 80, 
40, and 20 meters. 200 watts PEP 
SSB, 180 watts CW, 100 watts AM, 
VOX, pusli-to-talk, grid block key¬ 
ing, S-meter, product detector, filter 
SSB, 2.5 kc selectivity. Less power 
supply and speaker. Size: 6 h, 13$4 
w, 11 44 d. Weight: 25 lbs. Price: 
$369.95. AC supply/speaker, $110; 
12 vdc supply, $119.95. 


Parks 

Parks Electronics Laboratory 
Route 2, Box 35 
Beaverton, Oregon 

The Model 50-1 6 meter converter 
uses a 6CW4 and 6U8A to give 
output on 7-11, 10-14, 14-18, 26-30, 
27-31, 28-32, or 30.5-34.5 me. 1.5 me 
bandwidth, self-contained power sup¬ 
ply, choice of connectors. Price: 
$34.50. 

The 144-1 is a eascode nuvistorized 
2 meter converter with possible */s 
of 7-11, 10-14, 14-18, 22-26, 24-28, 
26-30, 27-31, 28-32, 30.5-34.5 or 

50-54 me. 4 me bandwidth, choice of 
connectors, 3 db noise figure, power 
supply included. Price: $54.50. 

The Model 25 code wheel sends 
VVV or CQ and your call at 8 
wpm. Switching between wheels and 
key jack. Includes 4 blank discs. 
Price: $25.00. Extra discs 3/$ 1.00. 

The 144-1 P 2 meter preamplifier uses 
2 nuvistors to give a 2.5 db noise 
figure. Built-in power supply, 4 me 
bandwidth, UIIF connectors. Price: 
$25.00. 


Pauson 

Pausan Company 
Mars Amateur Radio Division 
P. O. Box 946 
San Rafael, Calif. 



The CC-12 control console contains 
a speaker, phone patch, VU meter, 
kw SVVR bridge, and blank switches. 
Size: 6^4 h, 9*4 w, 7 d. Price: 
$57.50. 



The EK-20 is an transistorized elec¬ 
tronic keyer with built-in ac power 
supply. Monitoring audio, speaker, 
10-50 wpm. Price: $29.95. 



The MT-75A mobile transmitter op¬ 
erates on 80 or 40 with 18 watts 
input. Less power supply. Size: 3*4 
h, 7 1 /> w, 5 d. Price: $59.50. 

The SP-1000 2 kw PEP SSB linear 
uses 4-81 lA\s, 2-866's for legal limit. 
50-75 w'atts drive, grounded grid, 
built-in supply, pi-output, less tubes. 
Price: $299.5*0. 

The Mars phone patch can be used 
on AM or SSB. Hybrid circuit, rf 
filters, gain controls, VU meter. 
Price: $27.95. 

The Mars SWR bridge measures 
SWR in 50 or 75 ohm lines. Price: 
$17.95. 

The Mars transistorized oscillator- 
monitor uses rf pickup for monitor¬ 
ing. Self-contained batterv supply. 
Price: $14.95. 

P & H 


P & H Electronics, Inc. 
424 Columbia Street 
Lafayette, Indiana 



LA-400C Linear amplifier. 80-10 
meters, four converted 1625’s in 
grounded grid, 800 watts PEP on 
SSB, 400 watts CW, 230 watts AM 
controlled carrier linear AM, 185 
watts AM constant carrier, built in 
power supply, 20-100 watts drive 
required, metered, 9" x 15" x 10*4", 
55 lbs., $179.95 in kit form. $219.95 
wired. 



LA-5O0M “Spitfire” linear amplifier. 
80-10 meters, six 12J B6’s in 
grounded grid, 1000 watts PEP on 
SSB, mobile or fixed, uses separate 
power supply, 3" x 12" x 15", 14 
lbs, built in antenna switching. 
$189.95. 

Model PS-1000, 115 vac supply for 
LA-500M $119.95. 

Model PS-1000B, 12 vdc supply for 
LA-500M $179.95. 
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2-150 transmitting converter. Con¬ 
verts 20 meter output of any exciter 
(AM-SSB, etc.) to two meters. 7854 
final, 175 watts PEP on SSB, 165 
watts CW, 90 watts linear AM. 
Built in power supply. 9" x 15" x 
10J4", 45 lbs. 10-100 watts drive re¬ 
quired. Well metered. $329.95. 

6-150 transmitting converter. Almost 
the same as the 2-150 except con¬ 
verts 20 meters to six meters, final 
8117. Price $299.95. 



The AFC-1 and AFC-2 audio com¬ 
pressors (left) provide avc-type com¬ 
pression to 50 fib. AFC-1 less power 
supply, 3 w, 5 h, 3 d. AFC-2 with 
power supply and 3 steps audio se¬ 
lect tvitv, 7 h, 5 w, 5 d. Price: 
AFC-1 $32.95, AFC-2 $54.95. 

The AIM antenna transfer unit 
(center) automatically transfers 
transceiver output to linear during 
transmit, to antenna during receive. 
Size: 3 h, 4 w, 4 d. Price: $32.50. 
The DI-1 rf distortion indicator 
i right > displays a trapezoid or en¬ 
velope pattern on a 3" tube. 160-6 
meters, 5 watts to 2 kw. Price: 
$99.95, TT-1 two-tone oscillator 
$19.95. 


Poly Ironies 

Polytronics Laboratories, Inc, 

88 Clinton Road 

West Caldwe’l, New Jersey 07007 



The Poly-Comm 6 transceiver covers 
50-54 me with 10 watts output. 
Nuvistor front end, squelch, noise 
limiter, S-nieier. Weight: 23 lbs. 

Price: ac onlv $309.50, ac/l2vdc 
$329.50. 



The Poly-Comm 2 transceiver covers 
144-148 me with over 7 watts out¬ 
put. Nuvistor front end, squelch, 
noise limiter, S-meter, triple conver¬ 
sion, 10 diodes, 19 tubes. Weight: 
23 lhs. Price: ac onlv $329.50, ac/ 
livdc $349.50. 


Redline 

Red.ine Company 
Jaffrey, New Hampshire 
ply. $? Redime 2X3—1*4 

tripler. Feed output of 144 mg trans¬ 
mitter into this unit and out comes 
432 me. Five watts input givel-three 
watts output. No power supply 


required. $ ? Redline 1296'er. 

Transmitting tripler, taking 432 me 
and converting it to 1296 me. Three 
watts input at 432 give one watt 
output at 1296 me. $? Redline 

ABC2NP preselector. All band cas- 
code two nuvistor preamplifier, 
tunes 160 thru 6 meters. $22.95. 



Redline DGC- converters. Available 
for 50, 144, 220 me. Custom made 
converters, any specified output fre¬ 
quency. Built in extruded aluminum 
channel for double shielding. De¬ 
signed to thwart images, cross-modu¬ 
lation. All nuvistorized (six). Can 
be used as is or mounted on 3" rack 
panel. $98.50. Power supply for 
DGC converters with voltage regu¬ 
lation, special filtering. $49.50. 





Redline HJC-50 converter. Broad¬ 
band converter for 50-54 me. Nuvis¬ 
tor front end. Output 14-18 me. 
Crystal controlled. Requires sepa¬ 
rate power supply or can be powered 
from receiver, $31.95. Matching 
power supplv with mating plug. 
Model HJS $9.95. Redline HJC-144 
converter, 144-148 me, crystal con¬ 
trolled converter, nuvistor front end, 
output 14-18 me, Built in power sup 


SBE 

Sideband Engineers Inc. 
Rancho Santa Fe, California 



Model SB-33 sideband transceiver. 
Selectable single sideband on phone 
segments of 75-40-20-15 meters, trans¬ 
istorized except for higer power rf 
stages, final 2-PL500*s. 2.1 kc Col¬ 
lins mechanical filter, ac power sup¬ 
ply and speaker built in, 5 1 ,4"I I, 
m;j"W, iq*4"D, 15 lbs. $389.50. 
DC to ac inverter $59.50. 


Sonar 

Sonar Radio Corporation 
73 Wortman Avenue 
Brooklyn 7, New York 



Four Bander. Sideband transceiver 
for 15-20-40-75 meters, 200 watts 
PEP, 180 watts CW, xtal calibrator; 
connections for phone patch, Q-mul- 
tiplier, sidetone, break-in CW. $495. 
AC supply $99.50. AC supply with 
speaker $135. DC supply $135, 



Monobander. 1 ndividual transceivers 
available for all amateur bands 80-10 
meters, VOX, PTT, S-meter, AMC, 
2.1 kc Collins nteeh. filter. $395. 


Steel Tex 

Steel Tex Electronics, Inc. 

30210 West 8 Mile 
Farmington, Michigan 
The W81RO terminal unit connects 
to receiver speaker and printer mag¬ 
nets for no control TU operation. 
Built-in power supply, pre-set mark 
and space, limiting circuit. Price: 
$25.00. 


Supreme 

Supreme Electronics Inc 
Front and M ain Streets 
Upland, Pennsylvania 



SSB-6B six meter sideband trans¬ 
mitter. 75 watts PEP, 8 watts AM, 
McCoy crystal filter, 50-54 me, VFO 
covers 50.0-50.3 me, 6146 output. 
Separate power supply required, 
$289.50. 

SB6-LA six meter linear amplifier. 
32 watts drive required, 3-400Z 2000 
watts PEP input, 600 watts AM, 
requires power supply, 15"W, 6!4'T1, 
V"D, 15 lhs. Fully metered. $229.50. 
PS-1 matching power supply, solid 
state, $199.50. 


Swan 

Swan Engineering Co. 
Oceanside, California 
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The SW-240 is an 80, 40 and 20 


meter transceiver with 240 watts 
PEP SSB, 200 watts CW, 60 watts 
AM to a 6DQ5. Pi-net, AGC, 15 
tubes, crystal bandpass filter. Size: 
5*4 h, 13 w, 11 d. Weight: 12 lbs. 
Price: $320, SW-12DC supply $115, 
SW-117AC supply with speaker and 
cabinet $95. 

Tecraft 

The Equipment Crafters 
Box 84 

South Hackensack, N. J. 

The Criterion converters are available 
for 50-54, 144-148 and 220-225 me. 
Outputs available from 6-50 me, 
built-in power supply, 2 tubes, 2 
nuvistors, 4 me fiat bandpass. Price: 
$49.95. 

The Tecraft transmitters are avail¬ 
able for 50, 144 and 220 me. All 
include one crystal and have 6360 
final at 20-25 watts input. Plate 
modulation, less power supply. Price: 
$59,95, power supply $39.95. 


TMC 

The Technical Material Corporation 
Mamaroneck, New York 



The G PR-91 communications receiver 
covers .54-31 me in 6 bands with 
calibrated 160-10 bandspread. 1 uv 
sensitivity, 250 cycle to 15 kc selec¬ 
tivity, crystal calibrator, noise lim¬ 
iter, dual conversion, S-meter. Size: 
10*4 h, 19 w, 14 d. 

Topaz 

Topaz Transformer Products Inc. 
3802 Houston St. 

San Diego 10, CaMfornia 



The 300XL univerter is a de/de 
converter for 12 volt input and 600, 
700, 800, 275 volts -f- and 50 to 90 
volts — output, 300 watts, transis¬ 
torized, with cable and leads. Size: 
6*4 h, 5 w, 4M d. Weight: S lbs. 
Price: $119.95. 

Trans-Pro 

Transistor Products Laboratories 
263 Bouchard Avenue 
Dracut, Mass. 



The TM-1 CW monitor uses 4 trans¬ 
istors and 2 diodes to mute receiver 
output and inject a sidetone. Pitch 
and volume controls, no alterations 
to rig, full break-in, also a code¬ 
practice oscillator. Size: 4J4 h, 4*4 
w, 3*4 d. Price: $19.50. 


T ri~ State 


Tri-State Electronics Inc. 
2734 Lee Highway 
Falls Church, Virginia 



The Tri-X 500 transmitter has 500 
watt SSB and CW input, 250 watts 
AM. Built-in power supply, ALC, 
VOX, anti-trip, pi-network, blower, 
7034 final. Solid state p.s., Break-in 
keying, $795. 


Utica 


Utica Communications Corp. 
2917 W. Irving Park Road 
Chicago 18, Illinois 



The Utica 650 is a 6 meter trans¬ 
ceiver with VFO included. It fea¬ 
tures 22 watts input to a 2E26, 3 kc 
selectivity, dual conversion, spotting 
switch, S-meter, adjustable BFO, 
built in power supplies for 12 and 
120 volts. ANL, push to talk, micro¬ 
phone, ac power cord. Price: $189.95. 
12 vdc power cord $3.95. 

Vanguard 


Vanguard Electronic Labs 
190-48 99th Avenue 
Hollis 23, N. Y. 



The Vanguard Mark 2 walkie-talkie 
is crystal controlled on 26.5-30 me 
channels. 200 mw output, 8 "D" 
batteries, 24" w’hip, handset. Size: 
6}4 h, 11 w, 3^4 d. Weight: 4*4 
lbs. Price: $79.98, wired TR-28 kit 
$24.98 to $54.98. The Mark 3 trans¬ 
ceiver is identical to the Mark 2 
except for 49.5-54.5 me frequency 
coverage. Price: $69.95. 

photo V-2 

The TNS noise silencer is a com¬ 
bination squelch and noise silencer 
for home or mobile use. Price: $6,00. 
The Model 300 converters use 3 
transistors for the VHF bands. 
300-B has 50-51 me in, .6-1.6 me 
out, price $8.50. 300-C has 50-54 me 
in, 14-18 me out, price $8.50. 300-D 
has 144-148 me in, 50-54 me out, 
price $10.50. 

The Vanguard nuvistor converter 
uses a 60W4 pre-amp and 6U8A 
converter, .1 uv sensitivity, output 
on 14-18 me or .6-1.6 me. Price: 
$ 10 . 00 . 

Waters 

Waters Manufacturing Company 
Wayland, Massachusetts 



Model 334 Dummy Load. Non-in¬ 
ductive load, 2-230 me, 52 ohms, 250 
w'atts continuous, 1000 watts inter¬ 
mittent with warning light when 
load temperature reaches safe maxi¬ 
mum, Calibrated scales: 0-10, 100, 
1000 watts. 4M" X 9" high x 10*4" 
long. 12 lbs. Amateur Net: $79.75. 



Universal Hybrid Coupler II. Phone 
patch or tape recorder matching unit 
with built in compressor and hybrid 
circuit for sideband operation. Model 
3002. Net $69.95. Kit available to 
modify previous hybrid coupler Mod¬ 
el 3001 to 3002: $19.95. 
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Q-Multiplier/Notch Filter for Col¬ 
lins 75S1. Mounts without damage 
to equipment, exactly matching. 
Eliminates heterodynes and unwant¬ 
ed signals from passband. Model 
337-S1A for 75S1 $39.95. 



Q-Multiplier/Notch Filter for Collins 
KWM2/2A transceivers. Does same 
job as above unit. Model 340-A 
$53.75. 



Coaxial Switches. Model 335 (illus¬ 
trated) switches one pole six position 
for antenna selection, etc. SO-239 
type connectors come straight out 
rear of switch for ease of cabling. 
Comes with escutcheon and matching 
knob. $12.95. Model 341 is a single 
pole double throw switch and sells 
for $11.45. Model 336 is a coaxial 
transfer switch for feeding an ex¬ 
citer to a final or bypassing the final, 
price $11.45. 

Whippony 

Whippany Laboratories, Inc. 

1275 Bloomfield Ave. 

West Caldwell, N. J. 

The Li'l Lulu 6 meter transmitter 
has VFO coverage 50-54 me, voltage 
regulation, shaped keying, built-in 12 
vdc and 117 vac power supplies, low- 
pass filter. 

WRL 

World Radio Laboratories 
3415 West Broadway 
Council Bluffs, Iowa 



The PSA-63 is an ac power supply 
to power any 50-100 watt transmitter 
or transceiver. 600 vdc, 300 vdc, or 
combination to 210 watts. 6 or 12 
volt filament windings, 95 volt bias 
winding. Less cabinet, accessory kits 
available to modify for use with var¬ 
ious rigs. Size: 4% h» 6 d, 11% w. 
Weight: 15 lbs. Price: Kit $24.95, 
Wired $39.95. 



The Galaxy 300 is a 200 watt PEP 
SSB transmitter for the phone sec¬ 
tions of 80, 40 and 20 meters. 2.7 kc 
selectivity, 35 watts AM, two speed 
tuning, push to talk, audio AVC, 
ALC, S-meter, less VOX and power 
supply. Size: 7 h, 15 w, 13^4 d. 
Weigfat: 27 lbs. Price: $299.95; ac 
power supply with clock $99.95, less 
clock $79.95; dc supply $119.95; 
accessory VOX $19.95; mobile 
bracket $15.00. 



The MM-100 Mini Matcher is an 
antenna tuner kit for use with trans¬ 
mitters with inputs to 100 watts. 
Matches 52-75 ohm coax to multiple 
half wave end fed antennas. Size: 
4 h, 5 w, 4 d. Price: $10.95, 



The TechCeiver-6 is a 6 meter trans¬ 
ceiver with 1 watt output. Crystal 
controlled, push to talk, plate modu¬ 
lation, 6 tubes, speaker included, less 
power supply. Size: 5 h, 9% w, 6 d. 
Weight: 5% lbs. Price: $39.95, ac 
supply $15,95. 



The SS-3 Q-multiplier kit can be 
used with any receiver with a 455 
kc if. Internal power supply, selec¬ 
tivity to 300 cycle peak or notch. 

Size: 4% h, 6 f 4 w, 4% d. Price: 
$15.95. 



The SB-175 Meteor transmitter op¬ 
erates on 80-10 meters with 175 
watts DSB or CW, 100 watts AM. 
Pi-network, audio limiting. Less 
power supply. Size: 5 h, 12 w, 8 d. 
Price: $99.95. 



The 12A generator delivers 120 vac 
at 1250 watts full load. 2 pole gen¬ 
erator, rope starter, 4 cycle motor, 
holds 3 qt gas, 1% pt oil, air 
cleaner. Weight: 100 lbs. Price: 
$149.95. 


The SW-59 is a general coverage 
.54-35 me communications receiver 
with calibrated amateur bandspread. 
Noise limiter, speaker, S-meter, wood 
cabinet, transformer power supply. 
Price: $39.95. 



The DB-68 pre-amplifier has 3 tubes 
and power supply for coverage of 
80-6 meters. Coax or twin-lead con¬ 
nections. Size: 6% h* w » 7 1 / 2 d. 
Price: $39.95. 

If manufacturers have any 
changes, corrections or additions 
to this list they are welcome to 
bring them to our attention. 
Should this section meet with 
any great acclaim we will plan 
on repeating it next fall again. 
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TRANSCEIVER 
HIT PARADE! 


These ore the 
leaders. There is 
one here to fit 
your needs and 
also your pock¬ 
et book. 



COLLINS 

KWM-2 $1150 

5I6-F2 ac supply 
$1 15 

35I-D2 mntfl 
rack $120 

MP-I dc supply 
$198 



DRAKE 

TR-3 $495 

AC>3 ae supply 
$79.95 

DC'S dc supply 
$129.95 

Speaker $19.95 



HALLI- 

CRAFTERS 

SR* 150 $650 

P-ISO ac 
supply $99.50 

P-ISO de 
supply 

$109.30 

MR-150 mntg 
rack $39.95 



NATIONAL 

NCX-3 $369 

NCX-A ae 
supply $110 

NCX-D dc 
supply 

$119.50 



SBE 

SB-33 $389.50 

ae supply built 
In 

de supply 

$59.50 

mntg rack 

$12.50 



SWAN 

SW-240 $320 

SW-II7 
ac supply 

$95 

SW-12 
dc supply 

$115 


Write today for our special “Transceiver Packet" contain¬ 
ing full data on these leading brands, our new equipment 
catalog #163, just out, and our latest used gear bulletin, 
revised monthly. 



We are not selling all these truckloads of ham 
equipment just because fellows like to brag that 
they bought their gear from some dealer in South 
Dakota, though this is a distinction of sorts, we 
suppose. We suspect that they are buying from us 
because we are so removed from the usual ham 
markets that we don’t know what price to charge 
for our reconditioned gear and we let things go at 
too low a price. Notice these too low prices and 
send check immediately. 


Special Cash Price 

Harvey Wells T90 xmtr 
6V supply 79.00 

Heath H6 10 VFO 25.00 

Heath HD 10 O-mult 9.00 

Heath DX 20 xmtr 29.00 

Heath Apache xmtr 179.00 
James C-1050 6/12 dc 
supply 9.00 

Johnson 6N2 xmtr 

w/VFO, PS & mod. 179.00 
Johnson Viking I 
xmtr 89.00 

Johnson Viking I 
xmtr as is 49.00 

Johnson 122 VFO 19.00 
Johnson 114-520 Bug 10.00 
Knight VFO 19.00 

Morrow Mobile Twins 
& xstr sup 139.00 

Mosley CM-1 Rec 119.00 
National SW54 Rec 24.00 
National NC 109 Rec 89.00 
National NC 188 Rec 79.00 
National NC 300 
Rec 159.00 

National 6 & 2 conv 
in cab 59.00 

P&H LA 400C 

Linear 169.00 

Regency ATC-1 Conv 39.00 
RME 0B23 

Preselector 29.00 

RME 6900 Rec 
w/spkr 189.00 

Seco xsistrized 
S-meter 5.00 

Swan SW 120 149.00 

Swan SW 120 NEW 169.00 
Swan SW 140 NEW 169.00 
Swan SW 175 
w/Topaz dc sup 239.00 
Tecraft TR 20 50 
6M xmtr 29.00 

Central Electronics 

100V xmtr 395.00 

Collins 30L 1 Linear 395.00 

all subject to 


Special Cash Price 


Collins 75A1 Rec 
w/spkr 189.00 

Collins 75A4 Rec 
w/SDkr 395.00 

Clegg 99’er 6M xcvr 109.00 
Drake 2A Rec 
w/spkr 179.00 

Elmac AF67 xmtr 69.00 

Elmac PSA500 ac 
supply 15.00 

Globe Scout 65A 
xmtr 35.00 

Globe 755 VFO 19.00 

Globe 755A VFO 24.00 

Gonset G66B Rec 
w/12v supply 99.00 

Gonset GSB101 
Linear 199.00 

Gonset GR211 Rec 39.00 

Gonset Commander 
xmtr w/VFO 39.00 

Hallicrafters HT32 
xmtr 349.00 

Hallicrafters HT37 
xmtr 329.00 

Hallicrafters S380 

Rec 24.00 

Hallicrafters S53A 
Rec 39.00 

Hallicrafters S85 

Rec 69.00 

Hallicrafters SX99 
Rec 79.00 

all icrafters SX100 
Hallicrafters SX100 
Rec 149.00 

Hallicrafters SX101 
Mk III A Rec 
w/sf?kr 199.00 

Hallicrafters S 10S 
Rec 99.00 

Hallicrafters S 119 
Rec 29.00 

Hammarlund HQ 110 
Rec 139.00 

Hammarlund HQ 110C 
Rec 149.00 


prior sale 


AMERICA'S 



BOX 


MOST RELIABLE DEALER 

37A, WATERTOWN, SOUTH DAKOTA 


PHONE 

Area Code 605 
TU 6-5749 
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Product Detector 


By now almost everybody should be aware 
that a product detector of some sort is essential 
for best copy of either GW or sideband signals, 
to eliminate (or at least reduce drastically) 
detector distortion and to allow strong signals 
as well as weak ones to be received. 

A host of product-detector circuits are in 
print; some time ago, we summarized most oi 
them in these pages—and few new ones have 
appeared since. 

At that time, we came to the conclusion 
that the sheet-beam type of detector had much 
to oiler. Its major disadvantages were the re¬ 
quirement for a special tube (type 7360) and 
the need for push-pull input for either the if 
signal or the bfo. 

But we kept playing with it at odd moments, 
and took some hints from here and there. The 
result—a somewhat unusual product-detector 
circuit which uses only one tube (a TV-re¬ 
placement variety 7 at that), has high-impedance 
single-ended input for the if signal, and con¬ 
tains its own bfo. Audio output as well is sin¬ 
gle-ended, and the bfo signal does not appear 
in the output. 

The circuit (see schematic diagram) is a 
blend of standard sheet-beam configuration 
with a 6BU8 “split pentode” substituted for 


68U6 

- 4 I 



Jim Kyle K5JKX 
1236 N.E. 44th 
Oklahoma City 11, Okla. 


the true sheet-beam tube, and the “long-tailed 
pair” phase inverter from the hi-fi realm. 

Note the 10K cathode resistor which must 
not be bypassed. This provides the phase in¬ 
version which allows the circuit to act in 
sheet-beam fashion. At first we were a bit 
dubious about this, but none of our fears 
proved justified in practice. 

For those of you who may be curious about 
the 6BU8, it is just a normal pentode except 
for one thing: it has a pair of suppressor grids 
and a pair of plates, sharing a common screen, 
control grid, and cathode. This tube is used 
quite widely in certain keyed-age TV circuits, 
and as a result is more easily obtained in many 
localities than the special 7360. 

Here’s how the circuit works. The common 
screen and control grid are used as plate and 
grid, respectively, of the bfo. While a tuned- 
plate feedback oscillator is shown, several other 
types should work as well. This part of the 
circuit is almost identical to the conventional 
electron-coupled oscillator used in VFO’s, and 
modulates the current of both plates by the 
same principle. 

In the absence of if input signal, the bfo 
signal reaches both plates in equal amount and 
cancels itself out in the push-pull transformer. 

One suppressor grid is grounded and the 
other receives the if signal through a coupling 
capacitor and return resistor. As the if signal 
comes in, it changes the plate current of the 
upper half of the tube and this in turn changes 
the voltage drop across the cathode resistor. 
This change in cathode voltage is an effective 
change in suppressor voltage in the lower half, 
and push-pull action at the plates is thus ob¬ 
tained. 

Since the bfo is driving the tube to cutoff 
and saturation on each cycle, it is a non-linear 
device and the proper mixing or demodulating 
action is achieved. Since the if signal is effec- 
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tively in push-pull, the demodulated audio is 
also push-pull and so appears in the trans¬ 
former secondary. 

With normal if signal levels, audio output 
of the circuit shown (using the tiny "W2EWL” 
transformer) is approximately 10 dh greater 
than the output of a simple diode detector. 

The circuit appears to offer excellent isola¬ 
tion of bfo voltage from the if strip. In an ex¬ 
perimental receiver, with avc active on either 
AM or SSB modes, the avc voltage did not 
vary any measurable amount with the product 
detector switched on or off. 

It is essential to keep the screen voltage 
somewhere close to 150 in this circuit. At 
lower voltages, the oscillator won't produce 
enough output to handle strong input signals, 
while at higher voltages the tube shows a 
tendency to “lock up.” Regulation is not neces¬ 
sary, though, except to assure bfo stability if 
this is a problem for you. 

Distortion is not audible with the strongest 
input signals. For sheer simplicity combined 
with excellent performance, we feel this cir¬ 
cuit will be hard to beat. . . . K5JKX 

Improved 
Coaxial Fitting 
Installation 

For those of us who are fortunate enough 
to be employed in the electronics field, the 
free sample road has another new path to 
follow. A 12 inch free sample of the new 
shrinkable plastic sleeving is something any 
of the vendors of the product will be glad to 
donate. 

This foot of tubing, worth only a few cents, 
can be used to make a coaxial fitting installa¬ 
tion without a peer. Cut it into four inch 
lengths, slide it over your coaxial fittings 
which will be required to brave the elements, 
heat it with a hair dryer, or even carefully 
with a blowtorch, and it will shrink up neatly 
around the fitting and the cable, resulting in 
a fitting which will not take on water in the 
worst weather, and which is almost impossible 
to pull apart. If you coat the cable outside the 
fitting area with Pliobond (or another rubber- 
type cement) before you seal it, it is almost 
indestructible. Summers' rain and winters' 
ice can’t get in, and can't pull apart coaxial 
fittings done this way. 

Ham distributors may soon have this as an 
over the counter item, making this trick avail¬ 
able to all. . . . W8BPY 


COMING SOON ANOTHER FIRST 

TRANSTENNA 102A 



NO SUCK 
OUT 


COUPLES TO ANT FEED LINE 


OUTPERFORMS 
POPULAR 101 

(See QST Jan. 1963) 


PAT PENDING 
US & CANADA 


Simplified Diagram 



FULL LEGAL INPUT 20 to 30 db GAIN 

* HOW IT WORKS * 

When C2 is adjusted for optimum xmtr ant coupling, it 
also provides optimum ant coupling for the I02A tuned input. 
The ultra high a tuned circuit (C2-L2-C3) actually absorbs 
signal voltage from the resonant transmitter tank circuit, 
rather than vice versa, which increases the signal strength 
and provides an astounding improvement in signal to noise 
ra*io. A semiconductor switching unit SCR onens the cir¬ 
cuit at the ant feed line, eliminating any effect on xmtr 
performance. There is no signal rectification by SCR or V to 
cause TV I. _ ___ 

REQUEST LITERATURE FICHTER ELECTRONICS 
DEALER INQUIRIES 33 MYRTLE AVE. 

INVITED CEDAR CR0VE, N. J. 




I SATURN 6 

1 the original 

I Saturn 6 Antenna only $11.95 

Saturn 6 plus mast & 

bumper mount . . . . $16.95 

AT YOUR DISTRIBUTORS OR WRITE DIRECT 




A 

Products Co. 


FITCHBURG, MASSACHUSETTS 
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LIGHTNING PROTECTION for 

AMATEUR • CITIZENS BAND 
COMMERCIAL RADIO EQUIPMENT 


Models for All Applications 

LAC-1 Type 83 connectors/ 1 male/ 1 female for 
direct to equipment installation. $3.95 Net 

LAC-2 Type 83 connectors—2 female for 
insertion in cable. $4.45 Net 

LAC-2N Iype N connectors—2 female for com¬ 
mercial installations/ inserts in cable 

$5.95 Net 

THERE'S NO BETTER INSURANCE THAN 
"BLITZ BUG" 


See your distributor or write for Free Catalog 



621 HAYWARD ST. MANCHESTER N H. 


LOOKING? SHOPPING? TRADING? 
TRYING TO SAVE MONEY? 

Write Bob Graham for Special Deals on New and Re¬ 
conditioned used gear. Cash or Budget 

Graham Radio 

Dept. C.. Reading, Mass. Tel: 944*4000. 


Reyco Multiband Antenna Coils 

Traps for dipoles . . . high strength . . . moisture 
proof guaranteed to handle a full KW. 

Model KW-40 coils will, with a 108 foot antenna, 
provide operation on 10-15-20-40-80. $12.50 set. 

For information on other models write: 

FRED L. REYNOLDS W2VS, 492 Ravenswood Ave., 
Rochester 19, New York 


Economical 
Mobile Transceiver 
Construction 

Michael Watson K5MWH 
1 50 Cabaniss 
Baytown, Texas 

Many of us, from time to time, feel the 
urge to build our own equipment. However, 
when the cost of such a building project is 
considered we are all inclined to forget the 
whole thing and go call CQ 75. Be not dis¬ 
mayed! Things are not as bad as they may first 
appear. 

Recently a group of local amateurs decided 
that the time to change to sideband mobile 
operation had come. After studying several 
schematics, one was chosen that appeared to 
suit our needs. Layouts and parts lists were 
decided upon and the rush for parts was on. 

Naturally no self respecting cheapskate 
would buy all the necessary parts for a proj¬ 
ect of this size; therefore another source had 
to be found. It was decided that, if chosen 
with care, used parts would be suitable. 
What! Used parts? Those of you not now 
turning to the next article can start thinking 
about those precious dollars you may be 
about to save. 

Many of you are familiar with the bargains 
available in used or discarded TV receivers. 
Here my friends is the source of numerous 
usable items, which if bought new, would 
cost quite a sum of money. One of the most 
useful items to be found in these TV receivers 
is of course the tubes. Most TV receivers con¬ 
tain a wide assortment of tubes that can be 
put to use in amateur equipment. Tubes such 
as the 6BA6, 6AUG and 6CB6 are found in 
the audio and video if stages of almost every 
TV set now available and are useful in 
receiver rf and if stages. 6A05 and 6V6 tubes 
found in TV audio output stages can be used 
for the same purpose in home built equip¬ 
ment. The horizontal oscillator, sync, ACC 
and vertical oscillator sections of the TV set 
may contain tubes of the 6U8, 6EA8, 12AU7 
and I2AX7 types which can be used as 
audio amplifiers, product detectors, carrier 
oscillators and speech amplifiers. Let us now 
take a look at the video amplifier section of 
the TV receiver. Here are found such goodies 
as the 6CLG, 12BY7 and 6AG7 which are all 
excellent for use in driver stages of the exciter 
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A\Y CALCULATIONS ARE 
&4UY SOPHISTICATED.. 


RESULTING IN AN 
ULTRA-HIGH GA Ihl, 
3GO° RADIATION., 






















nuvistor converters 


Only $34. 50 and 
$54.95 with power 
supply and crystal! 


6*2 


Write today for 
free literature 
on our VHF line! 


parks electronics laboratory 


route two, box 35 


Beaverton, Ore>»on 


NOW AT A NEW LOCATION 
TO SERVE YOU BETTER 

Viking Invader 2000 $795, Valiant $279, 
Ranger $129, Challenger $69, Adventurer 
$29, 6N2 $99, B&W 5100 $169, National 
HRO-60 $299, NC-183D $199, NC-270 like 
new $229, NC-183 $139, Gonset GSB-100 
$199, G-76 $279, Mosley CM-1 $149, Drake 
2A $209, Hammarlund HQ-170C $239, 
HQ-110C $149. 

Orders within Continental United States 
shipped Prepaid 

MISSION HAM SUPPLIES 

3316 Main Street 
Riverside 3, California 92501 
Phone 683-0523 (area code 714) 


portion of the transceiver and in the tuner of 
our new found gold mine 6U8 and 6X8 tubes 
mav be found. In addition to those uses men- 
tioned earlier for the 6U8, these tubes are also 
suitable in oscillator-mixer combinations. The 
last source of tubes in the set is the horizontal 
output stage, where you may find a: 6DQ6; 
6BQ6; 6CD6; or even a 6BG6 tube, any of 
which may be used as power amplifier tubes 
in the transmitter section of the transceiver. 
A word of caution should be noted here; the 
horizontal sweep tubes mentioned for use as 
final or power amplifiers, all have high inter¬ 
electrode capacitances. Many of them are 
subject to self oscillation in HF stages and 
caution should be exercised when they are 
used. Unless the builder has had experience 
with these wild tubes, he might be wise to 
stay with the old reliables such as the 6146. 
With a last glance at the top side, don’t forget 
to pluck the rectifier tube (usually a 5U4). 

Looking under the chassis, the builder with 
the trained eye will immediately see the 
wealth of usable parts hiding there. Most 
noticeable on the underside of the chassis is the 
maze of resistors with values ranging from a 
few ohms to a few hundred thousand ohms in 
abundance. Those resistors with long leads 
need only be clipped from their position and 
they will be ready for use, but those that have 
short leads should be un-soldered. Very rarelv 
will one find any of these resistors to be bad, 
and a quick cheek with a VTVM will assure 
the builder that the resistors are good. The 
next useful items to he removed are the small 
capacitors, the values of which can be easily 
determined from the color coding printed 


ONE FOR ALL! 

and all from ONE! 

the TOPAZ UNIVERTER 300 XL—ONE rugged reliable 
supply to power any popular transceiver. 

the TOPAZ UNIVERTER 300 XL—A Lifetime Investment- 
Built for rough weather, rough usage, and years after years 
of trouble-free service. 

the TOPAZ UNIVERTER 300 XL features: 

300 conservative watts @ 800, 700, or 600 Volts Hi B 
275 Volts Low B 

-50 to -90 Volts Potentiometer-adjusted Bios 
Input 11 to 15 Volts DC 
Weight 8 lbs. 


Dust-proof, dirt-proof, kick-proof, spray-proof deep-drawn 
steel housing. Ideal for undcr-hood mounting— But at¬ 
tractive for visible mounting—QUIET enough to mount 
by your ear. 

Uses rugged new transistors. Ratings conservative. 
Impossible to damage by short circuit. All cables 
included: 8-ft. red cable to battery, 5-ft. coble to 
transceiver, 18" cable for ground. 
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on each one. The same precautions should be 
exercised in removing these capacitors and all 
small parts as was noted in removing the 
resistors. The large tubular capacitors in these 
TV receivers may also appear to be useful, 
and many of them are; however, caution 
should be observed when selecting this type 
of capacitor for reuse: those that are made of 
plastic or ceramic are good and should work 
very well; but any wax impregnated, paper 
capacitor should be discarded as they are 
subject to leakage and shortage. Always check 
tubular capacitors for shortage with a VTVM 
before it is used. 

Now comes the main course in our meal of 
salvaged parts for hiding in each of those if 
transformer cans are the most useful parts to 
be taken from the TV chassis. Each trans¬ 
former is wound on a one quarter or three 
eighths inch coil form. All of these coil forms 
can be stripped and rewound for use in any 
tuned circuit and then be put back into the 
aluminum cans where they will be shielded 
from stray fields. By now the chassis should 
be nearly clean. The tube sockets should be 
cleaned with a soldering iron and removed 
from the chassis. 

If you remember in the first part of this 
article I mentioned the use of the audio output 
tube. Very close to this tube a three to five 
watt audio output transformer will usually 
be found. A quick check with an ohm meter 
will tell us if the windings are good and they 
usually are. The transformers work as well as 
new ones but don’t forget to keep those leads 
as long as possible. 

If the TV receiver is of the type that uses 
a focus coil, you will find this coil will contain 
hundreds of feet of wire useful on those coil 
forms that were removed earlier. The focus 
coil is a round, flat object that fits on the 
neck of the picture tube and has a metal case 
around it. Inside the metal case the wire is 
usually wound on a plastic spool which will 
serve for storage. While on the subject of wire, 
let me remind you that there are many feet of 
hook-up wire in long and short lengths that can 
be removed and put to good use. Hook-up wire 
is cheap until one starts buying it for a large 
project. 

On the front and rear of the chassis are 
numerous potentiometers which range from 
low values of a few hundred ohms to the meg¬ 
ohm range. All of these controls can be 
checked with a VTVM and marked with a 
grease pencil. 

Finally, if the receiver is of the power trans¬ 
former type, remove the transformer, again 
being careful to keep all leads as long as 
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6 & 2 Meter 
Model No. A 62 
Amateur Net A 62 $33.00 
Stacking Kit AS 62 $2.19 


Patents allowed 
and pending 


The Only Single Feed Line 

6 and 2 METER 

COMBINATION YAGI ANTENNA 


another first from 


F IN CO 


ON 2 METERS ON 6 METERS 

18 Elements Full 4 Elements 

1 — Folded Dipole Plus 1 — Folded Dipole 

Special Phasing Stub 1 — Reflector 

1 — 3 Element Colinear Reflector 2 — Directors 

4 — 3 Element Colinear Directors 


See your FINCO Distributor 
or write for Catalog 20*226 

THE FINNEY COMPANY 

Dept. 20 Bedford. Ohio 



BUY THE BEST RECONDITIONED 
UNITS FROM WRL AND SAVE 


Right price, best value • Two-week home trial 
• Full 90-day guarantee • 90-day return priv¬ 
ilege towards new equipment 

Free WRL 1964 catalog and latest Blue 
Book reconditioned list. 

WORLD RADIO LABORATORIES 

3415 West Broadway, Council Bluffs, Iowa 
Phone 328-1851 
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VHFERS! 

SIGNAL UP SWR DOWN 


Match any 50-75 ohm, 0 or 2 meter trans¬ 
mitter output to efficient balanced feed line 
in the 300-450 ohm range. 

End matching problems! Get maximum 
power transfer to feedline! 

REDUCE HARMONIC T VI! 

Bandswitching 6 and 2 meter operation 
w/bulIt In VHF type SWR bridge, silver 
plated inductors. LM-6N2 $59.75 net. 



LM-0N2 Line 
Matcher 


Also available FLM-2 and FLM-8 matchers, less SWR bridge. 
For single band. 6 or 2 meter use. $19.95 net. 

Send for descriptive literature on these and other quality 
VHF products. 


COMAIRE ELECTRONICS 

BOX 126 ELLSWORTH, MICHIGAN 


WALKIE-TALKIE! 


6 meter, 150 mw*, 4 channel, transistorized transmitter 
with AM modulator. Complete with transistors and 
50.5 me. crystal. Requires only 12 volts at approx. 35 
ma. Ideal for walkie-talkie or get 10 to 15 mile range 
with a beam. 

Only $14.95 ppd. while they last. 

VANGUARD ELECTRONIC LABS Dept . H-10 

190-48—99th Ave. Hollis 23, H. Y. 


Collins Grab Boxes (a treasure of goodies!) $2.50. 
Collins Xformers—perfect for transceiver power sup¬ 
plies, $5.00. Flexible hi-voltage wire 30 KV- 16-18 ft 
coils, perfect for power supply wiring, $1.00. Hunter 
Bandits (new), $460.00. Johnson Thunderbolt, $280.00. 
We have most everything. Write EMRAD, P.0. Box 
3564, Urbandale Station, Des Moines (50322), Iowa. 


-TRANSISTOR IGNITION- 

Described in the June issue of Popular Electronics. Complete 
kit of Components including Delco 2N1970 transistors. All 
components guaranteed for one year. Improves gasoline mileage 
and extends life of spark plugs and points. Full instructions. 

Only $14.95 postpaid USA 
Order Today 

A & F ELECTROMART 

1616 S. 81st Street Milwaukee 14, Wisconsin 


possible. Power transformers of this type usu¬ 
ally have a five volt winding and two or three 
six volt windings in addition to the high 
voltage secondary. Most of the filament wind¬ 
ings will deliver from the three to five amps 
and the high voltage secondary will give 
around 280 volts at 200 to 300 ma under 
load. Also near the power transformer should 
be found a small filter choke whose value will 
usually range from two to five henrys and will 
handle approximately 200 to 300 ma. 

The chassis should now be free of most 
usable parts. Make a final check to see that 
nothing of value has been overlooked. All 
of the salvaged parts should he put into boxes 
where they will he ready for use. As men¬ 
tioned before, the search for an economical 
source of parts was prompted by our desire 
for several mobile SSB transceivers. Presently, 
two of the rigs have been completed and are 
in use and three more should be ready soon. 
All of these units have used parts in them and 
no difficulties have been encountered as a 
result of the used parts. Of course, one does 
not rely completely on used parts, parts for 
critical stages such as VFO’s should always 
be new and of highest quality. 

Many TV shops throw away old sets that 
can not he fixed for resale. By keeping a sharp 
eye out, the builder may locate a number of 
sources of discarded TV sets. Finally let me 
issue to one and all a word of caution; if 
possible, TV sets without picture tubes should 
be obtained. TV picture tubes are very dan¬ 
gerous! If they are dropped or receive a hard 
blow, they may implode sending thousands 
of small pieces of glass in all directions. These 
pieces of glass travel with great speed and 
can he flying death. Be careful, good hunting, 
and I hope to hear that new transceiver soon. 

. . . K5MWH 


CM 


R CrlecbitMucl Go-. 


K6HYY 
W A6HYU 


COLLINS, HAMMARLUND, MOSLEY, 
SWAN, SIDEBAND ENGINEERING, 
NATIONAL, GONSET 


2163A FULTON AVE, SACRAMENTO, CM. 


FOR SALE: 

Haliicrafters S-40B . 

. % 59.00 

WRL GLOBE SCOUT 65-B 

.. . . 45.00 

Ranger 1 excellent condition . 

.. .. . 179.00 

Heath AT-1 .... 

. 19.00 

Globe Chief w/screen mod. ...... 

. 39.00 

HQ-140 w/xtal cal. 

. 159.00 

1 H. Valentine Barnes KIAPA Redline Company Jaffery, N. H. 1 


Instilute Museum 

if you have any ham gear circa the mid 

or early thirties please make arrangements 

so it won't be junked when you leave us. 
We'd sure like to have it for display in the 

museum here with your QSL on it. 
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TELR EX ROTATOR-INDICATOR SYSTEM MODEL TS 238 -RIS 
■ MAST FEEDS THRU ROTATOR •% QOO 

PAO PAPPO AAlA PAPIPB A ^ A ^ 

LOO 


j^allation^mainienance 

• 1300 IN/LBS ROTATION TORQUE t-«oOT meh telRC* « 0 ^tors 

• SELF LOCKING BY STURDY WORM GEARS * hE,^ 

• AZIMUTH INDICATION BY SELSYNS \ 

• AUTOMATIC LIMIT OF ROTATION \ «OOCL TS4^«!S * 435 * 

• DESIGNED FOR 2*'0.& MASTING kTCDfeu --- - 

• MALLEABLE CAST MASTING CLAMP SUPPLIED «** *'-* ******* 

• Output speed approx i rpm \ 

• WILL FIT INTO OR ONTO A 6 * SIDED TOWER TELREX LABS. 

WRITE FOR FREE PL-77 DESCRIBING TWF WORLDS MOST POPULAR ANTENNAS AS6URY PARK N,J 


Europe! 


Tally Ho 

The big trip to Europe will be leaving Idle- 
wild October 6th at 10 PM. Well all be 
gathering in the BOAC departure rooms at 
about 8 PM and checking it. Sony if you didn’t 
take us up on this one, we’re going to have 
a lot of fun. We ll be back the 28th. If you 
want to drop any notes to the group well be 
picking up our mail at the American Express 
offices at each city on the route. Drop mail to 
Wayne Green, c/o American Express, London, 
Paris, Geneva, Rome, and Berlin. London the 
10th, Paris the 15th, Geneva the 18th, Rome 
the 23rd, Berlin the 25th. Allow plenty of time 
for the mail, Ill pick it up on the specified 
days. 

r 

It would surprise me no little and quite 
some if we didn’t have a fairly good article 
on the trip by and by to help those of you who 
procrastinated on this one to eat your hearts 
out. 


GENERALIZE YOURSELF! 

LEARN RADIO CODE 






The EASY WAY 

No Books To Read—No Visual 
Gimmicks To Distract You. Just 
listen and learn 

Based on modern psyeholofieal 
techniques — This course will 
take you beyond IS w.p.m. in 

LESS THAN V2 THE TIME 

Available also on magnetic tape 

Se* Your Detier Now / 


\ PRICE AVdHauic also on mdgne&ic u 

$9.95 Se* Your D9 tier Now ! 

Album Contains Three 12" LP’s 2 Vi Hr. Instruction 


Life Story of 
Nikola Tesla 

Now, learn code and some¬ 
thing else at the same time. 
Fascinating story and code 
practice at same time. $2.49 

EPSILON RECORDS 


Mb 

fVoRIl MRT 


aovou « 


2769 CAROLINA 
REDWOOD CITY, CALIF. 


TELETYPEWRITER 
EQUIPMENT AND COLLINS 

51J2, 51J3, R-390A/URR Receivers {.50-30.5 
MC). Teletype Printers #14, #15, *19, #20, 
#26, #28. Kleinschmidt Printers #TT-4A, TT-76, 
TT-98. Telewriter Frequency Shift Converter. 
Boehme Keyers for CW. For general information 
& equipment list, write 

ALLTRONICS HOWARD CO., 

Box 19, Boston 1, Mass. Richmond 2-0048. 

Samples 25c (refundable) Wildcat Press, 6707 
W9L5 Beck Ave. f North Hollywood, Calif. 


Tour Cancellation 

One couple that had planned to go on the 
tour suffered a last minute sickness which 
forced them to cancel. This means that we 
have two spots open if any of you would like 
to make a last minute decision to go along. We 
leave from Idlewild October 6th and return 
the 28th, total cost of trip for all air flight, bus 
travel to and from airports in Europe and hotels 
with breakfast is $550 each, which is consid¬ 
erably less than the $630 round trip economy 
fare to Rome. Well visit four days each in 
London, Paris, Geneva, Rome, and Berlin. Call 

if you would like to climb aboard. 

#• 



Reduces interference and 
Noise on All Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronger. 
Clearer en All Bands I 



Fer ALL Amateur Trans¬ 
mitters. Guaranteed for 
500 Watts Power for Pl- 
Net or Link Direct Feed. 
Light* Neat. Weatherproof 


Complete as shown total length 102 ft. with 8< ft. of <2 ohm 
balanced feedline. Hi-Impact molded resonant traps. (Wt. 3 oz. 
\ m x 5* long). You just tune to desired band for beamllke re¬ 
sults. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS I NO EXTRA TUNERS OK GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Use as Inverted V for all hand power gain. NO 
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION! 
80-40-20-15-10 motor bands. Complete ......... ...$14.93 

40-20-15-10 meter bands. 54-ft. ant. (best for owl's) . . 13.95 

SEND ONLY $3.00 (cash. ck.. mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete installation A technical instructions fur¬ 
nished. Free information. 

Available only from: 

WESTERN RADIO — Dept, A7-I0 — Kearney. Nebraska 


OCTOBER 1963 


83 

















A Novel Type 
High Capacitance VFO 


Tima Popovich ex-YU 1 FR 
Banat, Novo Selo 
Yugoslavia 


The March 1962 issue of the “DL-QTCT, 

the official publication or DARC, brings the 
description of a novel type high stability vfo 
with high capacitances* developed by G.G. 
Nierbauer DJ2XP which we are presenting in 
the following article in a new form, adapted 
to American standards. 

The unit includes a number of remarkable 
features that make it quite attractive to the 
amateur builder. Its simple to construct and 
requires parts that are handy in the junk box 
of almost every radio amateur. A one knob 
bandswitching array assures coverage of the 
80 through 10 meter amateur bands, while a 
large directly calibrated dial provides full band 
spread on all frequencies. The output fre¬ 
quency of the vfo is the same as that of the 
final amplifier of the transmitter on the 80, 20 
and 15 meter bands, but doubling is required 
for operation on the 40 and 10 meters. This 
means that such a vfo can be successfully 
used in practically any compact two stage 
transmitter. 


In spite of all its simplicity in construction 
and operation, the stability and efficiency of 
the unit are exceptionally advanced. 

A reference to the schematic diagram will 
show that the two series capacitors C9 and 
CIO, unusually high in value compared to the 
tube internal capacitances they are shunting, 
are connected in the same manner on all bands 
to avoid tube effects on the grid tank circuit, 
thus providing a good stability. On the other 
hand, the parallel tuned grid tank circuit as¬ 
sures a constant power output over a broad 
frequency range, which is not the case with 
the well known Clapp circuit, for example, 
resulting in a smooth excitation of the following 
stage, which in turn makes for better efficiency. 

The oscillator tube, for which a 6AH6 is 
most convenient, doubles or triples in the 
plate circuit the frequency generated in the 
grid circuit on certain bands, as explained in 
Table 1, which shows grid and plate fre¬ 
quencies with their respective active elements 
for each particuar band. 
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TUBE 


Products 


Sup er-Q 

A new manufacturer has entered the beam 
antenna field with a six and ten meter beam. 
The six meter beam has six elements on a 
15 foot boom which is slightly arched to 
compensate for the sag one would normally 
expect in an antenna of this length. There is 
some weight to be reckoned with too, for the 
elements are all one inch aluminum which 
should result not only in a very sturdy and 
long lived beam, but should give a wider 
bandwidth than beams with smaller diameter 
elements. Plastic caps are provided for all 
elements. Claimed gain is 11.2 db over a di¬ 
pole with a front to back ratio of 25 db. Beam 
width 42°. Match is a trombone gamma type 
and is factory adjusted to match RG-8/U. 
It can be tuned for variations in coax im¬ 
pedance or beam impedance due to height 
above ground. Price is only $27.95. Super-Q 
Products, 3363 Verner Road, Kent, Ohio. 
Their three element ten meter beam is $29.95 
and is equally solidly built. Send for info to 
the manufacturer and watch for their ads. 

VHF Gear 

Amplidyne Labs has announced three addi¬ 
tions to their line of VHF equipment. The 
model 126 three band converter (left) covers 
50-144-220 me, has built in power supply, 
nuvistor front end, grounded grid, four i-f 
outputs to meet your needs. $94.50. The 
model 621 transmitter (center) covers both 
six and two meters, 8150 final running 60 watts. 
Xtal controlled or external VFO. Built in 
dummy load, grid bias supply for final pro¬ 
tection, all stages metered, including rf output, 
AM or CW operation, PTT. $229.50. Model 
221 220 me adapter puts you on 220 me with 
18 watts AM or CW when driven by #621. 
Uses 621 power supply, modulator and meter¬ 
ing circuits. 6360 final. $72.50. This means 
that you can operate on all three VHF bands 
with complete converter and transmitter for a 
combined price under $400! Amplidyne Labs, 
Box 673, Kings Park, L.I., N.Y. 


701 -A TETRODE — for 1 K.W. SSB Final—Fil: 8V @ 7-5 A 
—Plate: 300V @ 500 ma—Screen: 250V @ 50 ma—Just 
10 Watts to drive pair 1 KW AM Phone. $6.95 ea. 2/$12.00 


REALY — 115 VAC, 60 cycle—D.P.D.T. 20 amp 
contacts. Type B0HRX—20 Octal plugin— 

1 xlV 2 x2V2 . . Excel. . . $2.95 
1V2 x1V2x 2 . . Excel. . . $2.95 




I0-169/APN-12 RADAR RANGE 
INDICATOR OSCILLOSCOPE 

Used with various type sets for 
indication of incoming signal 
in order that the range may be 
determined. Has vertical, hori¬ 
zontal, focus, sweep & inten¬ 
sity controls, coaxial antenna, 
change over motor, also tubes 
3BP1, 5/12AU7, 1/6AS6, 2/6AL5W, 1/6AQ5, 1/6W4W— 

Operates from 115 V, 400 cycle & 24 VDC. Size: 10 x 8 x 
22. WT: 40 lbs. Used . , Excell. $12.95 


" i i 4 : •* ® 





TS-684/URM-30 ANALYZER for URC- 
4 Radio Set alignment and test— 
contains 0-1 ma meter, metering 
switch, crystal oscillator, ant., 
cables etc.—In metal carrying 
case 6x6x4. WT: 4 lbs. 

Excellent . ..$8.95 




100-0-100 DC UA METER — De Vur 

Model R-330—Herm, sealed—3" dia.-— 
Black face, white scale with 10 ua 
increments. Like new—Excell. . $3.95 


RA-87 AC RECTIFIER — 

Selenium type—use with 
teletype printers—Operates 
from 115/230 VAC, 60 cy. 

OUTPUT: 115 VDC, .4 A 
& 110 VAC, 50/60 cy— 

Size 14V 2 x7V 2 x 8. WT: 43 
lbs. . . New . . $8.95 

25% with order, bal. incl. postage C.0.0. 
Michigan residents add 4% sales tax 

AARON ELECTRONIC SALES 

6636-40 CHARLEVOIX DETROIT 7, MICHIGAN 



Letters 


Wayne, 

W3AQT’s decision, “I will not spend any more money 
for your magazine,” struck me as being an interesting 
attitude. Since October 1960 I’ve been buying several 
copies of each issue in addition to my subscription copy: 
one copy, the one with no wrinkles, goes into the historical 
file. The others are handled and passed around. The com¬ 
petition? One copy per each. 

Ted Shaw W6AVN 

Dear Wayne, 

. . how come you are making obeisance to CQ and 
K6BX by including Greene County on your QSL? Is this 
an olive branch being extended?” 

K5BBA 

1 understand that they have decided not to count Greene 
County New Hampshire toward the CQ awards . I think 
that is pretty small, don't you? 
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Should the vfo be connected to the follow* 
ing stage by means of piece of 52 ohm coaxial 
line not exceeding 2 inches in length, the 
correct value for the C16 capacitance is around 
200 mmfd. With a longer line (2-6 inches), a 
100 mmfd capacitor is more profitable. 

Alignment 

An accurately calibrated receiver or a good 
grid-dip meter will do as an adjusting instru¬ 
ment. 

80 m Set Cl to maximum capacity, tune 
TR1 to 3,510 kc; then turn Cl to minimum 
capacity. The oscillating frequency should now 
be brought to 3,750 kc. 

40 tn TR1 remains untouched, while Cl 
should be set to maximum capacity. Should 
the oscillator frequency lie under 7 me, the 
capacitance C5 has to be changed to 430 
mmfd. Should, on the contrary, the oscillator 
frequency be higher than 7 me, the value of 
C5 should be increased to 470 mmfd. Now 
turn Cl to minimum capacity and bring the 
oscillator frequency to 7.3 me. The operation 
should be repeated several times, readjusting 
again and again the active elements, until the 
tuning range of the vfo settles between 7 and 
7.3 me. 

20 m Turn Cl to maximum capacity and 
adjust the oscillator frequency with TR2 to 
14,010 kc. Then set Cl to minimum. Should the 
oscillating frequency be higher than 14,350 
kc, the value of C2 has to be changed to 100 
mmfd. Now turn Cl to maximum again and 
readjust the frequency with TR2 to 14,010 
kc. 

15 m TR2 remains untouched: Cl is set to 
maximum. Should the oscillator frequency lie 

Grid circuit Plate circuit 

Transmitter Tuning Active Oscillator Active 


output 

range 

elements 

output 

elements 

3.5 to 

1,75 to 

CA, C1 A, 

3.5 to 

Cl 3, 

3.8 me 

1.90 me 

Cl B, C9, 
CIO, 
TR1, LI 

3.8 me 

TR3, 

L3 

7.0 to 

1.75 to 

CA, C1 A, 

3.5 to 

Cl 3, 

7.2 me 

1.80 me 

C5, C9 
CIO, 
TR1, LI 

3.6 me 

TR3, 

L3 

14.0 to 

7.0 to 

Cl B, C2, 

1 4.0 to 

Cl 5, 

14.4 me 

7.2 me 

C6, C9, 
CIO, 
TR2, L2 

1 4.4 me 

TR5, 

L5 

21.0 to 

7.0 to 

Cl B, C2, 

21.0 to 

CM, 

21.45 me 

7.15 me 

C7, C9, 
CIO, 
TR2, L2 

21.45 me 

TR4, 

L4 

28.0 to 

7.0 to 

Cl B, C4, 

1 4.0 to 

Cl 5, 

29.8 me 

7.45 me 

C8, C9, 
CIO, 
TR2, L2 

1 4.9 me 

TR5, 

L5 


Table 1 


under 21 me, C7 has to be increased to 330 
mmfd. Now turn Cl to minimum. Should the 
oscillator frequency be higher than 21,450 
me, the value of C3 is to be changed to 90 
mmfd. Then turn Cl again to maximum and 
readjust the oscillator to 21.0 me. 

10 m TR2 remains still unchanged. Cl set 
to maximum capacity. Should the oscillator 
frequency lie under 28 me, C8 should be de¬ 
creased to 240 or 230 mmfd. Now turn Cl to 
minimum. Should the oscillator frequency be 
higher than 29.7 me, the value of C4 should 
be decreased to 450 mmfd. 

Cl is now to be set again to maximum and 
the oscillator adjusted to 28.0 me. Should the 
frequency lie under 28.0 me, C8 has to be 
decreased to 220 mmfd. 

It is quite desirable to connect an air trim¬ 
mer across each of the capacitances, from C2 
to C8, in order to facilitate finding out the 
correct C values for each particular band, 
without being obliged to solder in and out an 
excessive number of small capacitances. 

The plate circuit is to be adjusted as follows: 

80 m: Bring TR3 to maximum output at 

3.65 me. 

40 m: TR3 unchanged. 

20 m: Bring TR5 to maximum output at 

14.3 me. 

15 m: Bring TR4 to maximum output at 

21.25 me. 

10 m: TR5 unchanged. 

Power requirements are quite small: 6.3 
volts at 500 ma for the filament and 150 to 
250 volts at 15 ma for the plate. Stabilization 
is needed for the screen grid voltage. 

...YUlFR 

Parts List 

450 mmfd (conventional two gang variable) 
120 mmfd ceramic 
100 mmfd ceramic 
500 mmfd ceramic 
450 mmfd ceramic 
300 mmfd ceramic 
320 mmfd ceramic 
250 mmfd ceramic 
2000 mmfd mica 
2000 mmfd mica 
200 mmfd ceramic 
2000 mmfd ceramic 
30 mmfd ceramic 
20 mmfd ceramic 
see text 

2000 mmfd paper 
2000 mmfd ceramic or mica 
50 mmfd air trimmers 
50 K 1 w 

4 pole, 5 position ceramic switch 

Reference 

G. G. Nierbauer, DJ2XP, ‘‘VFO mit lrohen Kapazitaten," 
Das DL*QTC, March, 1962, page 114. 

Coil Data 

Ll-3 uh — 17 turns #18 (B&S) wire, >4" diameter 

ceramic form, one inch winding 
length. 


CIA, ClB-15- 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

CIO 

Cll 

02 

03 

€15 

06 

07 

CA 

TR1 to TR5 
Rl 

S1A to D 
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new issue just out! 

the radio 
amateur 


OUBOojr 


Essential QTH information for all radio amateurs and SWL’s. Each 
quarterly issue of the CALLBOOK is completely revised to bring 
you the most up-to-date information on QTH’s. 


mAHJBOOJT of United States Listings 

(Over 250,000 K & W calls) 

Each quarterly issue. .$5.00 

CUlBOOir of Foreign Listings (Over 

100,000 calls outside the U.S.A.) 
Each quarterly issue. . $3.00 


PLUS THESE EXTRA FEATURES! 

• Great Circle Bearings • International “Q" Signals 

• Great Circle Charts • World Time Chart 

• Prefixes by Countries • International Postal Information 

• And many other features 

color • • •« "»•*"* “ mateirrs Polar proiectio.. six 

Warn Atlas—Only All* Sor. 16 pages.St™ 

continents, prefixes on each country •••< 


Write for illustrated brochure! 

RADIO AMATEUR CALLBOOK 

Dept. B, 4844 W. Fullerton Ave., Chicago 39, III. 

See your favorite dealer today for your latest issue or order direct from the publisher (add 25c for mailing). 


coil data, continued 

L2-0.4 — 4 turns #16 (B&S) wire, " diameter 

ceramic form, 11/16" winding length. 

L3-JO to 70 ah — about 30 to 40 turns #24 to #32 

(B&S) wire, f b" diameter ceramic 
form, close wound. 

L4-1 to 2 12 turns #24 (B&S) wire, diameter 

ceramic form, 34" winding length. 

L5-1.5 to 3 u h—~ IS turns #24 (B&S) wire, diameter 

ceramic form, close wound. 

RFC-1 mil— KF choke. 


Coil 


Winding 


Hint 

Kent Mitchell W3WTO 
1760 Preston Road 
Hagerstown, Maryland 

An effortless method of winding small coils 
of precisely the desired number of turns per 
inch and correct spacing is as easy to come by 
as selecting the proper machine screw or bolt 



from your junkbox. After consulting the chart 
below, wind the wire on the screw or bolt 
threads for as many turns desired. Then to re¬ 
move the coil, simply unscrew the screw or 
bolt from the wire . . . and you will have a 
neat and accurate inductance. 



Threads 

Per Inch 

Diameter 

Coarse 

Fine 

1 /4 inch 

20 

28 

5/16 " 

18 

24 

3/8 " 

16 

24 

7/16 " 

14 

20 

1/2 " 

13 

20 

9/16 " 

12 

18 

5/8 " 

1 1 

18 

3/4 " 

10 

16 

7/8 " 

9 

14 

1 

8 

14 

1 1/8 " 

7 

12 

11/4 " 

7 

12 

11/2 " 

6 

12 


« 
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73 test the 

Clegg Thor 


Wayne Green W2NSD/I 


As mentioned in the editorial last month, 
the Clegg Thor was given a good stiff workout 
at our new VHF HQ station during the June 
VHF ARRL QSO Party. Frankly, it was a 
spectacular improvement over anything we've 
ever used before. 

The Thor is a six meter transceiver that 
provides full VFO operation on the received 
frequency over its entire range of 50*52 me. 
This is all that is needed for practical operat¬ 
ing purposes, with nothing much inhabiting 
the higher regions of the band except wide 
band FM nets which wouldn't be contacting 
a Thor anyway. Even under the most crowded 
band-open conditions you seldom hear more 
than a few stations venturing above 51 me and 
those seem to be on popular surplus crystal 
frequencies only. 

The Thor s ability to transmit on the re¬ 
ceived frequency (and vice versa) is helping 
to make six meters a lot more like the lower 
frequencies in operation where more and more 
stations are VFO controlled and stick to each 
others frequency. This type of operation is 
invaluable in contest work and during band 
openings. As more and more stations tune their 
own frequencies first I think we will find more 
and more demand for VFO’s. 

During this last contest I found I was able 
to run rings around some of the rock-bound 
stations. One, parked on top of a nearby moun¬ 
tain with his kilowatt and big beam, was very 
frustrated because he would call CQ (rock- 
bound) and the station answering him would 
come back on his frequency. This was OK 
until he signed and then I came in loud and 
clear on the channel calling the station he had 
just worked. Though the Thor is no kilowatt, 
its 40 or so watts output raise hob on a fre¬ 
quency for a hundred miles or so and he had 
to give up and change crystals to keep work¬ 
ing. He found this out the hard way by trying 
over and over to drown me out. I don't drown. 

The Thor has a crystal socket on the front 
panel and can be simply switched to crystal 
operation of the transmitter. This is very handy 
for calling CQ or working stations that are 


outside of the band without having to tune the 
dial back and forth as you transmit and re¬ 
ceive. I got out the old rack of six meter crys¬ 
tals and kept them handy so I could flip them 
in as desired. By having four or five crystals 
you can have one fixed spot in each one hun¬ 
dred kilocycles and you have no problems. 

The Thor is also engineered for CW work. 

I haven't found much of this going on yet, but 
should it develop I’ll be ready. I was sort of 
surprised not to find any CW during the Field 
Day contest for six meter CW contacts could 
easily have run up the score quite a bit for 
many stations. I called CQ many times on the 
low end, but never got an answer even though 
dozens of stations had worked all comers and 
were wasting their time calling CQ Field Day 
over and over on phone. 

It is a pleasure to find a commercial trans¬ 
ceiver that includes a bfo for CW reception. 
The bfo on the Thor is a combination spotting 
switch and bfo. There are three levels of in¬ 
jection so you can match the incoming signal 
for good copy. It even works on SSB, although 
you have to tune a little bit when you turn it 
back to an SSB station. I have worked most of 
the six meter SSB'ers now, so I can vouch that 
the Thor can do it. 

One big problem on six meters is overload 
and cross-talk from nearby stations. Even the 
loudest of the competing stations in the VHF 
contest did not cause any cross-talk in the 
Thor. The nearby kilowatt did take out about 
100 kc, but most fellows were complaining that 
he spread over 400 kc or worse, so the Thor 
did a fine job. 

The Thor comes with an ac supply, or you 
can get it with a dc supply for a real potent 
mobile unit. It has push to talk operation or 
can be operated from the front panel. It has a 
noise limiter for hushing ignition noises. It has 
an effective S-meter that you don't have to 
apologize for every time you give a report. 

As with all other Clegg gear, it is obvious 
when you use the Thor that they tried to give 
the most they possibly could, with price being 
secondary. Even so the price is amazingly 
reasonable: $349.95. . . . W2NSD/1 
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Transistor 

Mounting 

Techique 

Many methods are used for mounting tran¬ 
sistors and terminating the leads at the desired 
circuit points. These range from the use of 
conventional sockets or special mounting clips 
through the expedient of tacking in the full 
length leads and letting the transistor flop 
in the breeze. 

A particularly simple and effective mount¬ 
ing method for round body transistors is 
shown in the photograph. This is a W4WKM 
variation of a method used in equipment 
manufactured by R.M.S. Associates of Mamar- 
oneck, N. Y. 1 This method is equally suitable 
for use with printed circuit boards, terminal 
boards with eyelets or turret terminals and 
perforated board with push-in terminals. 



Photo by: Morgan $ Gass man, Jr. 


The photograph shows the method. Simply 
drill a hole in the printed circuit or terminal 
board slightly smaller than the body of the 
transistor. Using a tapered reamer from both 
sides of the board, very carefully enlarge the 
hole so that the body of the transistor makes 
a snug force-fit in the hole. Dress the leads 
to the circuit termination points and solder in 
place. 

The result is a neat, secure and space-saving 
mounting that is ideally suited to experimental 
and amateur construction projects. Try it on 
your next project. 

. . . W4WKM 

1 “Press Fit Simplifies Transistor Mounting,” Electrical 
Design News; May, 1962 . 



TECH MANUALS 


original 

unabridged manuals with 

service info 

and 

1 schematics. 

Prices include postal charges 


ALR-5 . 

.. $7.50 

ART-26 ... 8.00 

RAX-I 


APA-6 

... 7.50 

ART-28 . .. 7.00 

MN-26C 


APA-IO 

. 6.50 

ATD 7.50 

LP-5 


APA-II 

... 7.50 

Rare NAVSHIP 

LAF-2 

$7.50 

APA-16 

. . 7.50 

Manuals. write 

BC-1306 

APA-I7a 

.. 8.50 

for prices: 

BC-611 

6.50 

APA-38 

. . 7.50 

MAB 

BC-610 

10.00 

APA-81 

7.50 

MBF 

BC-221 

7.50 

APG-30 

15.00 

LS/I 

BC-348 specify 1 

APN-I 

. . . 5.00 

LR-3 

letter 

7.50 

APN-4 

8.00 

LR-I 

SCR-274N 

8.50 

APN-9 

8.00 

LN 

BC-733 

6.50 

APN-I 1 

, . . 8.50 

DAB/3 

BC-603. 


APQ-2a 

. . . 7.50 

DAB/I 

604 ... 

5.00 

APR-1 

. . 7.50 

TBG 

BC-620 . . 

5.00 

APR-2 

7.50 

TBF 

BC-779 . . 

7.50 

APR-4 

... 7.50 

TBA/II 

TT-5, 6 

8.50 

APR-12 

. 12.00 

TBA/6/10 

TT-7, 8 

9.00 

APS-2 

15.00 

TCK/4/6 

Mod. 14 


A PS-3 

... 15.00 

TBY/I 

TTY 

9.00 

APS-4 

15.00 

TBY/2 

BC-I060A 

6.50 

APS-42b 

30.00 

TBY/4 

CV-62 

6.50 

APX-6 

8.50 

TBY/8 

CV-172 

6.50 

APX-6b 

8.50 

TCC/3 

FGC-I 

6.50 

APX-7 

8.50 

FRR-26 

ATK-ARK 


ARB 

7.50 

FRC-52 

TV . 

12.00 

ARC-1 

8.50 

RBK-12 

PRC-6 

5.00 

ARC- la 

7.50 

RBK-I. 2, 3 

PRC-17 .. 

4.00 

ARC-2 

8.50 

RBK-9 

TG-7a, b 

6.50 

ARC-5 LF 8.50 

REJ 

LM-2 

7.50 

ARC-5 


MSR-8 

LM-7 

7.50 

VHF 

8.50 

TAQ 

LM-13 

7.50 

ARC-12 

8.50 

TAO/3 

LM-14 

7.50 

ARC-27 

8.50 

T AO/I 

LM-18 

7.50 

ARC-28 

. . 6.50 

TOO 

GO-9 

7.00 

ARC-44 

8.50 

RDO 

OU-I . .... 

5.00 

ARN-5 

7.50 

RDR 

DZ-I 

5.00 

| ARN-6 

8.50 

RDZ 

1-177 . 

4.00 

ARN-7 

8.50 

URR-13 

TS-323 . . 

6.50 

ARN-8 

. . 5.00 

TAJ-19 

TS-297 . . 

3.00 

ARN-12 

5.50 

TAJ-15 

TG-34 koyer 2.00 1 

ARN-18 

6.50 

TAJ-17 

TS-352 , . . . 

5.00 

ARN-14. 


TAH 

USM-24c 

9.00 

14c 

10.00 

TDF 

TS-239 

12.00 

ARN-I4a 

.10.00 

TCS-14 

TS-67 

8.50 

ARN- 14b, 


TCS-12 

TS-174 

6.50 

d 

. 10.00 

TCS-8 

TS-175 

6.50 

ARN-21 

.. 10.00 

TCS-5 

51J3 

10.00 

ARR-2 

. 8.50 

OAE 

R-389 

10.00 

! ARR-5 

ARR-7 

.. 7.50 
7.50 

OBL 

TON 

R-390 

10.00 

ARR-15 

10.00 

RBH 

R-392 

1 0.00 

ARR- 16b 

6.50 

TBK/5 

U RC-4 

6.00 

I ARR-26 

. 8.50 

RBA 

BC-312. 

5.00 

ART-13 

. . 10.00 

RBF 

342 , . 

I "write about any 

manual not listed. 

Over 200,000 

in 

stock f we 

may have the one you need. 


WE BUY 

TOO—send us your lists of excess publications. ! 

PROPAGATION PRODUCTS COMPANY 

P. O. BOX 

242, Jacksonville 1, Fla. 

I 

NEW conversion of BC-659 to CB. This 

one includes AVC, 

Crystal Filter, PL 

coupling, electronic push to 

talk, 

Squelch Bias and more. Conversion kit $20.60. Plans only, [ 

$2.00. FOB 

Citrus Heights. 




JAY'S CB SERVICE 


PO Box 173, Citrus Heights, Calif. 



TV CAMERA 


$ 99.50 

end up 

Basic 
Parts 
Kit 

Details—FREE List #771 

DENSON ELECTRONICS CORP. 

Rockville, Connecticut 
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Harvey Rock WA2BWQ 
1865—77 Street 
Brooklyn 14, New York 


Radio Astronomy 


Part I 

Radio astronomy was born in the year 1932, 
when Karl Jansky, a new member of the 
Bell Telephone Laboratories staff was sent 
to an experimental radio station at Holmdel, 
New Jersey. His job was to track down “at¬ 
mospherics” which caused hums, whistles, and 
rumbles in radio receivers. 

Jansky made a big antenna, 100 feet across, 
which he could rotate like a merry-go-round 
and so point in any direction he desired. 
Using this antenna he ascertained where each 
noise was coming from, identifying and study¬ 
ing the effects of thunderstorms on radio. 

One thing had him puzzled, a weak hiss 
in his earphones, so weak that he could 
hardly hear it above the hum produced by 
his receiver itself. Jansky found that the 
noise appeared to rise with the sun in the 
morning and follow it. At first he thought 
it was caused by the sun itself, but as the 
months went by the source of this noise went 
more and more out of step with the sun, until 
he could hear it in the middle of the night. 
He studied his carefully kept records and 
found that the noise began four minutes 
earlier each day. He knew nothing about 
astronomy, so he referred to textbooks and 
decided that the signals were coming from 
the Dumbell Nebula in Cygnus. 

The news of Jansky's discovery swept round 
the world. It made headlines in many of the 
newspapers, and the signals from the sky were 
relayed to New York and broadcast for every¬ 
one to hear. However, as suddenly as it had 
come, radio astronomy was forgotten. 

Jansky pleaded with his employers to allow 
him to carry on his studies, but the needs of 
radio-telephone communication came first, and 
after a few years of experimenting in his spare 
time, Jansky gave up. 


The radio engineers were not interested 
because they were too busy and knew nothing 
about astronomy; the astronomers, too, were 
busy and knew nothing about radio. 

Only one man, Grote Reber, continued the 
study which Jansky had begun. Reber built 
a big thirty foot dish in his back yard. With 
it he studied the sky and confirmed what 
Jansky had discovered. 

Part II 

A radio telescope is really just a glorified 
radio receiver. However, the first thing which 
makes a radio telescope different is the size 
and shape of its antenna. It is true that you 
can pick up “radio signals from the sky” with 
almost any antenna, but most radio telescopes 
have more sophisticated antenna systems. The 
major reason is as follows: 

If there are two radio stars close together 
a large radio telescope can separate one from 
the other, but a small antenna will simply 
record them as one large object. The ability 
to separate two stars close together is called 
resolution. (The human eye has an aperture 
of about /4 inch, or about 6,000 wave lengths 
of light. A radio telescope “listening” at a 
wave length of one meter would need an 
antenna four miles wide to get the same 
resolution. To get the same resolution as the 
200-inch telescope of Mount Palomar, the 
radio telescope's dish would have to be about 
the size of the Earth.) 

Many radio telescopes use a big parabolic 
dish which collects the signals and focuses 
them on an antenna at the focus of the dish. 
All signals coming from the direction in which 
the dish is facing reflect properly on its focus. 
Signals from different directions are also re¬ 
flected but miss the focus and are not picked 
up by the antenna. Thus the radio telescope 
can pick out one part of the sky. 

The largest steerable radio telescope is the 


92 


73 MAGAZINE 









MOTOROLA FMTRU-80D 150 MC 

MOTOROLA FMTR-80D 30-50 MC 

This unit has a 30 watt transmitter using 2-2E26 
tubes. Dyna motor power supply. Receivers are 
doubie conversion super het. Receiver uses vibrator 
power supply. Shipping Wt. 46 lbs. 

Catalog * 0, 30-50MC* 12V DC Price $54.50 

Catalog itlO. I SOM C- 12V DC _ Price $52.50 

Catalog *17. 30-50MC-6V DC ... Price $39.50 
Catalog it IS. 30-50MC-I2V DC Price $44.50 

15* Case for above. Catalog *19 Price $ 2.50 


MOTOROLA FMTR-I40-D 

This unit has a 60 watt transmitter using 82DB 
in final. Vibrator P.S. for receiver anh Dynamotor 
for Transmitter. Shipping Wtg, 50 lbs. 

Catalog *21, 30-50MC-6Y.Price $44.50 

15* Case for above. Catalog *19 Price $ 2*50 
SOD and HOD units have chassis cutouts for add¬ 
ing 2nd frequency oscillator deck to transmitter. 



Equipment 

Ail equipment is offered to li¬ 
censed radio amateurs only. Quan¬ 
tities are limited to two items 
to a customer. Each unit unless 
otherwise noted is a complete 
receiver, transmitter and power 
supply, a tube or two may be 
missing. Cases, cables, micro¬ 
phones, control heads and crystals 
are not available. Equipment is 
offered “as-is.** Any purchase 
may be returned to us, freight 
prepaid, for a full refund if you 
are not satisfied. All items sub¬ 
ject to prior sale—Terms: Pay¬ 
ment with order—Shipping: FOB 
Boston—Specify carrier. Prices 
and specifications subject to 
change without notice. 

F M 
Sales Co. 

1100 TREMONT ST. 
ROXBURY 20, MASS. 
Phone: 617-427-3511 



MOTOROLA T44A 6V 

Transmitter has 2C39 final in cavity. Will tune 
to 432MC readily. Output is 15-18 watts. 2C39 
tubes included, a few small tubes and crystals 
may be missing. 

Catalog *10 . . Price $40.00 

15* Case for above. Catalog *19 Price $ 2.50 

BOOKS 

Wide-Band FM for the Amateur by Aagaand and 
Dubois. Covers specific conversion of Motorola 
gear to 2 meters. 47 pages Price $1.75 postpaid 
Motorola FM Equipment Schematic Digest. Con¬ 
tains a comprehensive collection of Motorola trans¬ 
mitters. receivers, power supply, and inter-connect¬ 
ing diagrams for Motorola FM equipment manu¬ 
factured between 1949 and 1954. Covered is 30-50 
MC. 150-170 MC and 450 MC equipment. Crystal 
formulas, crystal correlation data and basic align¬ 
ment instructions are given. A Test set diagram is 
given for metering all Motorola gear. Typical read¬ 
ings for many transmitters are tabulated. A brief 
description is given for each generic type of Mo¬ 
torola chassis. Specific crystal data and complete 
alignment and 432 MC conversion Inst ructions are 
given for Motorola T44A Series 430 MC equip¬ 
ment. 55 Pages, Price $3.50 P.P. 


TOLL-JA. For several months we've been 
threatening an increase in subscription rates. 
Though we've made publishing history with 
our low overhead we still haven’t found out 
how to mail heavier magazines without paying 
the post office more. We must pass this little 


problem along if we are to print larger maga¬ 
zines. Subscriptions innocently sent in at the 
old rate will be prorated to 10 months. The 
club rates are now $3.50 in groups of five or 
more. Foreign subscriptions are the same rate 
as everyone else. 
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250 foot Jodrell Bank telescope. To give its 
full title, it is the Steerable Paraboloid Altazi- 
mith Radio Reflector. What the British astron¬ 
omers wanted when they designed the Jodrell 
Bank dish was a large reflecting dish which 
could be pointed anywhere in the sky, with a 
mast sticking out from the middle to carry the 
antennas at the focus of the dish. So that they 
could change antennas quickly, the whole dish 
must be turned upside down. The 800 ton 
Jodrell Bank telescope has to keep its para¬ 
bolic shade accurately in whatever direction it 
is pointed. 

The dish and its supports, weighing 1,800 
tons together, turn bodily on a circular railway 
track. At full speed it can turn one complete 
revolution in 18 minutes, and the dish can 
transcribe a complete vertical turn in 15 
minutes. It performs its scientific “twist” with 
the utmost gentleness and precision under the 
control of robots which can, for example, keep 
it trained on a star as it moves slowly across 
the sky. 

Not all radio telescopes are steerable. 
Alongside the “Great Ear of Jodrell” there is 
a 220 foot dish made up of wires, lying on 
its back facing the sky with an antenna mast 
sticking up in the center. This telescope can 
watch only that part of the sky which moves 
directly over the dish. 

The “Great Ear of Jodrell” is not the biggest 
radio telescope in the world, though it is at 
the moment the biggest steerable one. There 
are far bigger telescopes which work in a 
different way. These are called radio interfer¬ 
ometers . The biggest, at Cambridge, are used 
to chart the most distant radio stars. 

A radio interferometer consists of a number 
of antennas spaced widely apart. The easiest 
way to understand how a radio interferometer 
works is to think of the antennas as bits of one 
large antenna. Such a huge, imaginary antenna 
would make a very good and accurate radio 
telescope, but you can pinpoint radio stars as 
accurately with only bits, working together. 

The radio interferometer is extremely direc¬ 
tive. To be in phase with both antennas of the 
telescope, the star must be at an exact central 
position above and between the antennas. If 
it is not, it is out of phase with respect to one 
of the antennas and is phased out. 

You have to pay a price for the advantage 
of saving so much antenna construction. The 
“picture” of the radio sky which you get using 
a radio interferometer is not a straight¬ 
forward one. Using only parts of an antenna, 
instead of a picture you get a complicated 
pattern from which the radio astronomer has 
to calculate the actual position of radio stars. 


Also, the strength of the signals collected by 
these parts of an antenna is less than what 
it should be if the whole antenna were there. 

The new Mullard Radio Observatory at 
Lord's Bridge near Cambridge has two great 
interferometers: one for studying the Milky 
Way; the other for picking out radio stars. 
Each is a long trough-like antenna (in one 
case 3200 feet long; the other 1450 feet long), 
together with a smaller movable antenna. 
Each collects radio waves over an area of 
4K acres, and they are the biggest radio 
telescopes of all. 

After the antenna, signals are fed into 
either parametric amplifiers or masers and 
thence to a very sensitive receiver. A practical 
radio telescope would have to have a tune¬ 
able receiver. This is made necessary by the 
Doppler effect (as an emitting body moves 
away, its frequency is lowered; and as it comes 
closer, its frequency is raised), 

The rectified signals are then translated into 
digital form and fed to computers for analysis 
and evaluation. This leaves the scientist time 
to devise more tricks for his mammoth tov 
to perform. 

Bigger and better telescopes are planned 
for the future. Radio astronomy is still in its 
infancv, but much is hoped for in the future. 

... WA2BWQ 

The 

Big Switch 

How many times have we ended a QSO 
with, “I've got to pull the big switch?” There 
is no telling how many switches actually have 
to be turned off. There is the switch on the 
transmitter, the switch on the receiver, the 
switch on the vfo, the switch on the monitor, 
the switch on the . . . well we could go on 
with quite a list of pieces of equipment that 
must be turned off before the station is closed 
down. The turning off of switches can be 
time consuming as well as risky. There is al¬ 
ways the chance that a switch will be over¬ 
looked and left in the “on” position. 

What is needed in most shacks is a readily 
accessible switch that will kill all the power at 
the operating position when the operator goes 
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UE-t LORAN MASTER TIMER, 3689 lbs. LIKE NEW 640.00 


QRT. Like most hams I run low power and 
so a 15 amp 125 volt circuit suits my needs as 
it may suit some other operators. As a main 
switch I use a device known to most electri¬ 
cians as a BUSS Fustat Box Cover Unit. 

This switch, made by the Bussmann Mfg. 
Div., is small, inexpensive and available from 
most electrical wholesalers and some electronic 
distributors. Although it was designed to pro¬ 
tect small motors from burnout, it suits our 
purpose as a fusible 15 amp main switch. 
It is easily adapted to most desk and console 
set-ups as a flush mounted device and it gives 
localized branch circuit protection. At my 
station I mounted the unit at the front of my 
desk and from there I ran the conductors to 
several convenience outlets mounted on the 
rear of the desk. The clock mounted beside 
the box cover unit is wired in ahead of it. 
All of the station equipment is plugged into 
the outlets on the back of the desk creating a 
neat and orderly arrangement. The box cover 
unit is fed by conductors from the nearest 
convenience outlet in the wall. Although the 
socket in the box cover unit has Edison Base 
threads for the common plug fuse, an adapter 
and the non-tamperable type “S” Fustat 
should be used. The box cover unit I used 
was the BUSS type SSU which fits the 2% 
inch handy box. They also make a type SSW 
which fits the 2% inch switch box. Both of 
these units list for $1.20 each. The 15 amp 
Fustat, S15, lists for $.21 and the adapter, 
SA15, lists for $.13 so the whole ball of wax 
is quite inexpensive. Bussmann also makes 
a 250 volt double pole switch and two fuse 
holder unit type STY that mounts on a 
4 inch square box for the high power boys 
who use 220 volts. 

This flush mounted switch makes a very 
neat installation and eliminates some of the 
rat's nest of extension cords and plugs usually 
found on most operating desks and tables. 
Most important, it does this economically and 
the net result is an attractive toggle type dis¬ 
connect that turns on all of the station's com¬ 
ponents at the flick of a single switch. 

... W4STX 


TS 452/U FM Micro volt er & Scope. 5-10B me . ... EX 75.00 
TS362/ASGI0 Control Unit. 24 volt, w/cables EX 75.00 

TS488/U Echo Bos w/Accessories & Case . .... NEW 28.00 
TS92/AP Amplifier Alignment Unit. 60 cy . NEW 12.50 
TS59/APNI Test 400-4000 ft APNI range FAIR 16.50 

TS239A General Purpose Scope, 115V. 60 cy EX 58.00 
TSI55C Sig Gen 2700-3400 me com pi w/book NEW 75.00 

TSI2 Standing Wave Iml 9305-9415 110V 60 cy EX 18.50 

TSI02/AP Calibrator w/llOV 60 cy supply GOOD 9.25 

F-20/UPR Wavcrneter, Stub Type. 300-3400 me NEW 8.50 
AN/UPM4A RF Attenuator w/2B22 UHF Diode NEW 4.75 
I05SM Lavoie Freq Meter 375-725 me w/Mod GOOD 18,50 
ARN6 100-1750 kc 4-Band Super, w/28V on Flate GD 28,50 
ABN7 100-1750 ke Power—28YDC & 115V, 400 cy FAIR 14.50 
ARN8 75 me Adjustable w/7 Tubes. Relay 28V FAIR 2.50 
APNI X'eeivr 420 me w/Tubes, Dy, Wobulator . . FAIR 3.85 
APXI w/26 Tubes and a warehouse of parts FAIR 5.25 

TUNING UNIT for APXI w/3 Tubes.EX 1.00 

R4/ARR2 11 Tube Superhet Converts to 220 me EX 3.50 


FAIR 3.85 
FAIR 5.25 
EX 1.00 
EX 3.50 


RT58/ARCI2 225-350 me w/42 Tubes, 2C39A Final EX 29.75 


C45 CONTROL BOX for ARC 12 and ARC1 


GOOD 1.00 


RT5/APS4 vv/70 Tubes, Magnetron, Klystrons NEW 32.00 


C4/ARN7 Contr. Box w/Sig Strength Meter . ... NEW 3.25 

RM52 "Maey Fone Patch" .. NEW 1.25 

RM53 Remote Control w/Cords. Plugs, Relay NEW 2,00 

RAOI0PH0NE Transfer Panel w/Patch Cords GOOD 4,75 
IDI4/APNI w/1 ma Meter. 270 degrees NEW 1.00 

C57/APX2 Control Box GOOD 1.00 

CBY62007 Junction Box w/Itelay . GOOD 1.00 

IC/VRW7 Wire Recorder, 28V, 70 Watts FAIR 5.25 

FILTERAL-2, Sprague, 130VAC at 10A NEW 1.00 ea 2/1.75 
Same Stock Number but made by Potter Co. ... NEW 2/1.55 
INVERTER, 28VDC-110V 400 ey. 15OVA-10, 259VA-30 EX 4.75 

E jm u * * Boy Saint Louis 

• V*. HATUtn Mississippi 

Shipment: FOB Bay Saint Louis. Terms: Net, Cash. 


MINIATURE VARIABLE CAPACITOR 
JOHNSON TYPE *‘M” 

Single Section; 160-102/5M11—1.5 to 5MMFD $ .50 del. 

160-104.9M11—1.8 to 8.7MMFD .55 del. 

Butterfly; 160-205/5MB11—1.8 to 5MMFD 1.10 del. 

160-208/9MB11 —2.2 to 8.0MMFD 1.20 del. 
Differential 160-303/5MA11—1.5 to 5MMF0 1.10 del. 


UPP STANDOFF INSULATOR 

Suitable for tower or vertical antenna. Heavy cast base, 5Yz 
x 5 W*. Ceramic insulator, 4*/2" diameter, cast top plate 
with 4W f tapped holes. Overall height 5". New. 

Shipping wt. 11 lbs. $4.75 


HIWAY COMPANY 

SATISFACTION GUARANTEED 

1147 Venice Blvd., Us Angeles 15, Calif. 


Mid-West Electronic 
Supply 

54 Mia Ave. f Dayton 27, 0. 


OCTOBER 


4X150 A—sockets 2 
chassis . 
4CX300A—SK70O 
sockets ......... 

416B—W.E.— $8.95 
404A—W.E.— $2.75 
417 A—W. E.— $4.95 

100TH—$10.95 


SPECIALS 

$2.50 S pin octal sockets 3 for .25c 

$7.50 7 pin min. sockets 3 for ,25« 


813—$12.50 
4CX1000A— $100.00 
6155/4-125A— 

$17.50 

4 X 25 0B/ ce rami c 

_$22.50 

304TL—$27.50 
3ABP2— $22.50 
BL—6310—$137.50 
2K25—$5.00 


3CXi00A5— $8.95 

2C39A— $6.95 
6161— $27.50 

sb75— $7.50 


250TII—$17.50 304TI^-$27.5O 5876—$8.95 

3AGP2— $9.95 3ABP2— $22.50 6442— $17.50 

KLYSTRONS— BL— 63 1 0—$ 137.50 833A— $32.50 

VA—6315— $150.00 2K25— $5.00 Ray. K436— $75.00 

707B—$7.50 

Traveling Wave Tubes—EM778 Elmac—$250.00; M2204AF— 

Microwave Elect—$125.00; 1IA-9-B Huggins—$125.00 
Magnetrons—5J29—$7.50 

Also many other tube types not listed. Get our price 
before purchasing any tubes you may need. 

tub.-cond-2 see. 3000mf-25vdc. 1500mf-25vdc.—— 

.35 — 3 for $1.00 

tub.-eond-2 sec, 1000mf-25vdc. 200 mf-25vdc.—3*X1 *4— 

antenna insulator—3 J TX1* . .10c — 12 for $1.00 

Sark.-MSOO-Siltcon reel.—.50c— 5 for $2.00 

Scopes—LA-239A ... $100.00 OS 57|USM 38 $75.00 

We buy Tubes, parts, components, test equipment 
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Double Power 

for cw 


Recently I designed a small transmitter for 
a friend using parts from the junk-box. Avail¬ 
able were an 807W, 616s, a 20 watt modula¬ 
tion transformer, and components for a 400 
volt, 250ma. power supply. I was all set to 
design the run-of-the-mill 40 watt phone-cw 
transmitter when it suddenly dawned on me 
that there was a complete waste of the 807W's 
cw capabilities. Since the transmitter was for 
40 and 20 meters, it was desirable to get the 
most power out of the available components as 
possible. The limitations of the modulation 
transformer dictated that only 40 watts am 
could be realized, but I hit upon an idea which 
would make it possible to run 75-80 watts on 
cw. The basic circuits are far from revolution¬ 
ary, but I have never seen a system of this type 
used. The method of conversion consists of the 
addition of only a ceramic rotary switch, two 
extra capacitors, and a few resistors. The cir¬ 
cuit can easily be extended to higher power 
transmitters as well as to such commercial units 
as the Lettine, Globe Scout, and others too nu¬ 
merous to mention. 

Two sections of a triple-pole double-throw 
switch are used for the voltage conversion. For 
am operation the transformer feeds the 5U4G 
as a full-wave rectifier delivering 400 volts to 
the 807W and 6L6 plates. For cw operation 
the 5U4G plates are shorted, one end of the 
transformer secondary is grounded, and the 
5U4G is fed as a half-wave rectifier deliver¬ 
ing 800 volts to the 807W plate. The third sec¬ 


Hank Meyer W2EZJ, K3URS 


tion of the switch shorts the secondary of the 
modulation transformer and places a resistor in 
the circuit to lower the voltage to the driver 
stages when cw operation is desired. The value 
of the dropping resistor (R5) will be deter¬ 
mined by the current used by the driver stages 
and the voltage drop required to bring the 
voltage to the normal operating value. This re¬ 
sistor is external to the normal dropping resis¬ 
tors used in the driver stages. The additional 
capacitors are added in series with the existing 
filter capacitors to allow for the raised voltage. 
Of course, if the existing filter capacitors are of 
low capicity, they, too, will have to be replaced 
to give adequate filtering of the half-wave out¬ 
put. The 330,000 ohm resistors are placed in 
the filter section to assure that the voltage de¬ 
veloped across the capacitors is the same for 
each so that their 450 volt rating will not be 
exceeded. 

No difficulties should be encountered in the 
operation of the transmitter if a few precau¬ 
tions are taken. The plate by-pass capacitor 
should be of high enough voltage rating to 
allow for the increase. The plate tank capacitor 
should not have to be replaced since it is de¬ 
signed for peak voltages, developed under am 
operation, which won't be exceeded under the 
new cw conditions. Most important of all is 
that the AC POWER SHOULD BE TURNED 
OFF BEFORE SWITCHING MODES OF 
OPERATION. 

. . .W2EZJ 
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Attention 
Club Secretaries 

Many of us, in our affiliations with radio 
clubs, nets, or MARS find it necessary at times 
to address mail to certain addresses fairly 
regularly. A great deal of time that could 
otherwise be used for operating on the air or 
for experimenting at the bench is taken by 
the chore of addressing this mail. 

Unless you are an ardent secretary (or have 

one at your command) you would probably 

be glad to turn your address-o-graph duties 

to someone else. But alas! There is an easy wav 

* 0 

to do the job. This method works on the 
principle of the “Ditto” machine, or hecto¬ 
graph, but on a smaller scale. 

Obtain one or two carbon-backed master 
sheets (such as Curtis-Young “Sealfast” Master 
Unit 109, Panama Beaver “6X Uni¬ 

master”, or equivalent). Type your mailing 
addresses directly on the glossy side of the 
master sheet. This will cause the special car¬ 
bon from the backing sheet to stick to the 
back of the master. (Be sure to remove the 
protective tissue from between the carbon 
sheet and the glossy sheet.) An address form 
of three to four lines can be trimmed to a 
stencil size of about four inches wide and an 
inch to an inch and one half long—so that one 
stencil sheet will make at least 15 or 20 ad¬ 
dress stencils. These stencils can all be stored 
together in an envelope when not in use. 

To address the mail, take a ball of absorbent 
cotton about the size of your thumb, wet it 
with ordinary rubbing alcohol and wipe over 
the area where address is to be. Before alcohol 
dries, place stencil—carbon toward wetted 
paper—against the envelope and rub thumb 
across back of stencil, pressing it against the 
envelope. Lift off the stencil and your mail 
is addressed. The entire operation of address¬ 
ing takes no more than ten or fifteen seconds 
once the stencils are prepared. Each stencil is 
good for at least 25 or 30 uses. This system 
is a lot less messy than trying to use mimeo 
ink and stencils by hand, as some do. The 
master stencils may be obtained for about 
10$ each at most stationery stores and a good 
sized bottle of rubbing alcohol may be had 
for 35 e. 

See you on the air in vour spare time! 

. . . W2BVE 


FREE Catalog 





OF THE WORLD'S FINEST 
ELECTRONIC GOV'T 
SURPLUS BARGAINS 


NEW EDITION 

IF YOU HAVEN'T RECEIVED A COPY 
OF OUR BIG NEW 1963 FALL/WINTER 
CATALOG. WRITE FOR YOUR COPY 
NOW! Address Bent 


Fair Radio Sales 

2133 ELIDA RD. 

Box 1105 • LIMA, OHIO 


CONVERTER SALE 

_ I 


New model series 300 with 3 VRF transistors, crystal, and 
more than 30 high finality parts. Carefully assembled and 
tested. Measures only 3 W x 2*4 W x 2*\ D»w noise and better 
than 1 microvolt sensitivity. Made in I SA anti guaranteed. 
Available in the following models for 12 volts DC: 

Model Input me. Output me. Price 

300-A 26.965-27.255 1,9-1.255 $8.50 ppd. 

300-B 50-51 .6-1.6 $8.50 ppd. 

300-C 50-54 14-18 $8.50 ppd. 

300-D 144-148 50-54 $10.50 ppd. 

Supply limited at these low prices—order now. 

All above converters are supplied with Motorola type connectors. 
For two SO-239 connectors instead, add 75c. N. Y.C. residents 
add 4 % sales tax. 


VANGUARD ELECTRONIC LABS Dept. H-10 

190-48—99th Ave. Hollis 23, N. Y. 


U 


R.W.” FALL BARGAINS 


TG-34A K E Y E R— Code practice machine—Uses inked paper 
tape. With speaker, phone connections Sk key jack. Variable 
speed 5 to 25 WPM. Requires 115/230V 60 cy. 

Dess tapes. Brand New ... 


$16.95 


ARR-2 RECEIVER —234-258 MC Complete with 11 tubes, 
schematic & conversion data for 2 meters & 

Citizen Band or 220 MC. Re-new Condition 


$ 6.95 


BC-221 FREQUENCY METER "Depot Reconditioned" with 
Spare tubes, manual & accessories. Reconditioned mechani¬ 
cally & electronically, recalibrated with new 
Calibration Book, Re-New ... 


$94.50 


R-237B/VR 30-40 MC FM MOBILE RECEIVER with 6 vde 
Vibrator power supply (easily converted to 12 vde) Xlnt 
for Fire & Police calls or 6 meter Ham Band with con¬ 
version. Double conversion superhet, single channel Xtal 
controlled, with 15 tubes & schematic. Used, 

Good ........ 


$26.95 


T- I93B/VRC-2 30-40 MC FM MOBILE 30 WATT TRANS¬ 
MITTER with 6 vde Dynamotor. Easily converted to 6 
meters w'ith 7 tubes (807 Final) & schematic. Clfi QE 
Used. Good ... T ,0 * wg 

ARC-3 TRANSMITTER 100-156 MC, S Channel Remote con¬ 
trolled—easily converted to variable tuning—uses 832A 
tripier Sc final, 6L6’s in modulator. Bess tubes, Q QC 

tilth f Tcin-l I trwrwl V 


Send check or Money Order with order. C.O.D/s— 
$10.00 Minimum with 25% deposit. Write Dept. 7310 
for Bulletin No. 39—Loaded with Bargains. 


R. W. ELECTRONICS, INC. 

2430 So. Michigan Ave. Dept. 7310 

Chicago, III. 60616 Phone CAlumet 5-1281 
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Build an Audio-Frequency Standard 

Tuning fork resonator, ‘'Philamon,” for use in 
vacuum-tube oscillator circuit to produce an accu¬ 
rate calibration frequency of 400 cycles per second. 
Enclosed in sealed case, approx. 1" X X 3". 

Removed from equipment, checked, in excellent 
condition. With schematic for oscillator using 
12 AX 7 tube. Shpng. Wt. 2 lbs. $4.73 each. 


Excellent Values From our 
Used Ham Gear Department 

Heath DX-100 Xmtr, with continuous 

loading, very good condx. ..$129.00 

Hallierafters SX-100 rcvr, like new . ..$179.95 

Johnson Viking Valiant Xmtr, factory 

wired, like new .. .$279.00 

Hammarlund HQ-170, like new ......... $250.00 

B&W 6100 Xmtr, new display model.$695.00 

Heath Comanche Rcvr, vy good 70.00 

Send for our 20-page catalog of 
surplus electronics & new ham gear 
& ports. 

JEPF-TRONICS 


4791 Memphis Aye. 


Cleveland, Ohio 44109 


FANTASTIC VALUES ! ! 

□ AUTO BURGLAR ALARM. Protect your Ham Equip¬ 
ment (Reg. $6.00) 6 or more $2.99 ea ONLY $3.49 

□ SINGLE CHAIN BUMPER MOUNT . ... NOW $3.99 

O DOUBLE CHAIN BUMPER MOUNT . NOW $4.99 


GET ALL OF THAT SIGNAL OUT 
WITH LOW-LOSS FOAM COAX CABLE 


□ RG58U 

□ RG8U 


50 ft, 
50 ft. 


$2.49 

$4.95 


100 ft. 
100 ft. 


$3.99 

$8.99 


□ TUNABLE GENERATOR SUPPRESSOR 

(6 or more $1.49 ea) . .. EACH 

□ 60 WATT P. P. OUTPUT TRANSFORMER 

(Reg. $15.00) matches 6L6's etc .... SALE 

□ POWER TRANSFORMER Pri 110V f 

Sec 135V@35MA, 6.3V@1A . EACH 

□ PLATE TRANSFORMER Pri 110V, 

Sec 2000V @ .005A. ....... EACH 

□ ASTATIC 333 CERAMIC MICROPHONE 

(Reg. $11.00) .. SALE 

□ TURNER FAMOUS 350C MICROPHONE 

($16.50 List) . ..EACH 

□ REMINGTON RAND C0MPUT0R CHASSIS (loads of 
resistors, diodes, xformers etc.) .... ONLY 

□ OSCILLATOR UNITS (16-22 MC) (Gov't Surplus) .. 

□ 30 MC I. F. AMPLIFIER (Gov't Surplus) (Lots of 

Parts . . .... 

□ 2-Inch VERNIER DIALS Spin fast for slow tuning . 

□ SEMI-AUTOMATIC BUG Precision Built 

(Reg. $20.00) ... SALE 

□ CATALOG OF GROVE SALE BARGANS ........... 


EACH $1.99 
SALE $4.99 
EACH $1.49 
EACH $0.99 
SALE $3.99 
EACH $6.99 


$1.19 

49c 


$9.97 

FREE 


Check items wanted. Mall ad or order with check or money 
order. Include postage, excess refunded. 50c service 
charge on orders under $5.00. 50% deposit on COD'S. 

GROVE ELECTRONIC SUPPLY COMPANY 

4001 W. School St Chicago 41, Illinois 

Phone (Area 312) 283-6160 


DOW-KEY CONNECTORS 



PANEL MOUNT 

Durable, silver 
plated, precision 
made. Only 
hole is needed, 
no screws. 

ea. . . . . .70 


DOUBLE MALE 

Favorite every¬ 
where. Precision 
made, rugged 
locking type. 
Silver plated. 

ea, ... ,95 



DOW-KEY COMPANY, Thief River Falls, Minn. 


Panadaptor 

Converter 

Larry Kiner K6VNT 

17805 Lome St. 

Reseda, Calif. 

Have you hesitated buying a panadaptor be¬ 
cause your receiver if frequency and the pana¬ 
daptor input frequency are different? Many 
amateurs have assumed that both frequencies 
must match or the units will not be compatible. 

Here is a circuit that will eliminate your 
concern in purchasing one of these most sought 
after devices and give you untold pleasure in 
watching band activity. 

The total purchase price for the converter 
components should not exceed $10.00. The 
unit may be built onto either the receiver chas¬ 
sis or the panadaptor chassis, whichever offers 
the most room. The builder may, of course, 
build the converter into a small outboard chas¬ 
sis if desired. If installation is to be made on 
either the receiver or panadaptor, it might be 
wise to build the circuitry onto one of the 
popular vector sockets to reduce the total area 
required for the converter. 

Two of the components required in the con¬ 
verter will be determined by the receiver if and 
the panadaptor input frequency. These two 
are the crystal and the output transformer. To 
determine the crystal frequency we add the 
receiver if frequency and the pan adaptor input 
frequency together. The author has a NC-300 
currently used in conjunction with a surplus 
Navy Type RCX panadaptor. The first if of the 
NV-300, 2215 k, is used. The input frequenev 
of the RCX is 455 kc. Adding these two to¬ 
gether gives us 2670 kc, which is the crystal 
frequency. This same procedure would be used 


6BE6 Output 
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for other if frequencies. 

The transformer is determined by the pan¬ 
adaptor input frequency. Select an inexpensive 
if transformer that will match the panadaptor 
input frequency. Only the primary is used. 
After the circuit is completed it may be neces¬ 
sary to peak the primary for maximum gain. 
This is the only adjustment required in the con¬ 
verter. 

Connection to the receiver is made accord¬ 
ing to the instructions of your panadaptor 
manual. If you have a surplus panadaptor with¬ 
out a manual, you may want to tiy this meth¬ 
od which has proved most successful at the 
QTH of K6VNT. 

Remove the tube shield over the receiver 
mixer tube. Wind 10 to 15 turns—the num¬ 
ber of turns is not critical—of tinned wire 
around the tube itself. At the top end of the 
coil solder the inner conductor of a length of 
shielded wire (do not use coax as it is too 
bulky). Now wrap some black electrical insu¬ 
lating tape around the coil and the solder con¬ 
nection. The purpose of this is to preclude the 
possibility of shorting the coil and solder con¬ 
nection to the grounded tube shield. Replace 
the tube shield by slipping the shielded cable 
through the shield. Finally install a connector 
—coax or phono—at the free end of the shielded 
cable and plug this into the input plug of the 
panadaptor converter. The gain obtained from 
this method should be more than adequate and 
it introduces absolutely no degradation of re¬ 
ceiver performance. 

Converter construction is straight forward 
and not at all critical. The only precaution that 
should be observed would be in the use of 
shielded cable for both input and output con¬ 
nections. 

(Turn to page 100) 


RECEIVERS 


BC639—VHF 100 to 1S6 MC with RA42 .99.50 

BC348—1.5 to IS MC with Squelch Adapter . . 99.50 

SX110—Hallicrafter 550 KC to 40 MC . 99.50 

NCI09—National 550 KC to 40 MC 99.50 

BC624—(SCR522) 100 to 156 MC (Less tubes) 5.95 

R28/ARC5 100 to 156 MC. 19.95 

R77/ARC3 100 to 156 MC . . 19.95 

R25/ARC5 1500 to 3000 KC . 24.95 

ARB—190 to 9000 KC w/Accessories .49.50 

BCl206- 200 to 400 KC (Less tubes) . 1.95 

R4/ARR2—234 to 258 MC ... 4.95 

Surprise Package 20# Misc. Parts . ,. . 2.50 


Send self addressed envelope 
for PANEL METER listings. 


ARROW SALES 


2534 S. Michigan Ave. 
Chicago, III. 


NUVIST0RS, NEW, RCA, bulk packed, POSTPAID. 

7587, industrial tetrode; 5W 2 meter; $3.65 ea; 3/$10.50 
6CW4 sharp; 6D$4 remote triodes; $1.85 ea; 3 for $5.25 
SOCKETS, CINCH-JONES, NEW, 15c ea; with 3 above 3 for 30c 

1625 tubes, BRAND NEW; N.U. or TUNG-S0L boxed; KEN- 
RAD bulk; (6 LBS.) minimum mail order, plus postage 
12 / 12.00 


COMMAND TRANSMITTERS 


T-18/ARC-5 

back to 1947 prices! 

2.1 to 3 MC convert to 
160 meter. BRAND NEW 

$6.50 

T20/ARC-5 

4 to 5.3 MC, convert to 
80 or 6 meter. Ex. used 
$5.00. 

Brand New 
$5.75 

T21 /ARC-5 
ar 

BC-458 

5.3 to 7 MC, convert to 
40 meter, or use with CEN¬ 
TRAL ELECTRONIC'S SSB- 
VFO Kit. Very excellent 
used. 

$6.50 

R11A 

190-550 KC late type rec. 
See Sept. 1963 issue of 73 
for conversion. Excellent 

$20.00 


used, less dyn. 


Save your loot. 1*11 have a wagon load of GOODIES at Spring 
Mill Valley State Park, Bedford, Ind., Oct. 13. 

All orders, except In emergency or I'm at a hamfest, shipped 
same day received. For free "GOODIE" sheet, send self ad¬ 
dressed stamped envelope—PLEASE. PLEASE—include suffi¬ 
cient for postage & insurance. Any excess returned with order, 

B C Electronics 

Telephone CAlumet 5-2235 

2333 S. Michigan Ave. Chicago 16, Illinois 


Transistors New 

I.F., converter, switch, audio, also high frequency; PNP 

AND NPN ..... 3/SI.00 

Power transistors — 20 to 70 watts ... ,60e 

Brand New; original package; full leads; Guaranteed — IlOA, 
CBS., Raytheon, Texas Instru., U.S. Transistor, General 
Transistor. 

Diodes New 

1N217 — Hoffman Elec. Upright* gold leads Rectifier .25e 
1N537 — 1N539 — Tophat; Raytheon, Motorola, General Elec¬ 


tric : Rectifier ...30c 

1N60 — Micro-miniature diodes ..... 8/$l.00 

Stud type Rectifier — 400 PIV — 750 MA.. ..50c 

Zener Diodes — 12 volt; 1 amp.... $1.00 

Heat Sinks — extruded aluminum for both Power Transistors 
and Rectifier Diodes — all sizes . From ,30c to ,70c 

Transistor sockets — 3 lead — (Cinch Co.). 10/11.00 

Driver Transformer — sub-miniature for transistor 

P.C. center-tapped ... . 2/11.00 


Audio Output Transformer — sub-miniature - Ms for tran¬ 

sistor P.C. center-tapped; Prl. 500 ohm; Sec. S ohm 

2 / 11.00 

Electrolytics — various — all values from 1 MFD. to as high 

as 3600 MFD. ... . 8/$1.00 

Tantalyties —- all values . .25c 

Banana Plugs — solderless — red .. 2/.35c 


Miniature test line — with insulated alligator clips .. ,20i 
Earphones — Hearing aid type — (Telex) Complete .. .50e 
2 K ohm volume control with switch — P.C. (CTS) miniature 

3/$l.00 

500 K ohm volume control with switch (Cutler-Hammer) 

3/$l.00 

455 KC, I.F. sub-miniature transformer . 2/11.00 

455 KC, Dual I.F. miniature transformer .60 ea 

Parts for 2 Watt Audio Power amplifier consisting of 3 tran¬ 
sistors, including i power transistor, resistors, electrolytic 
capacitors, together with schematic. Can be built in a 

T x 2T box ... . .. $3.00 

Parts for 12 volt, 1 amp. REGULATED power supply, with 
schematic and instructions .... $8.95 

Code Oscillator module; completely assembled, matchbook size 

with schematic, etc. .. ... $1.00 

P. A. Amplifier Module; completely assembled with schematic 
— 3 lead and instructions ... $2.00 

Write for Free additional catalog. 

Minimum order $3.00 Prepaid 
Postage Free in U.S. 

TRANSISTORS UNLIMITED COMPANY 

POST OFFICE BOX #442 
GREAT NECK, L. I, NEW YORK 
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rm noise silencer 


Reg. $14.98 now only $6.00 ppd. while supply lasts. 
New, guaranteed, and complete with 6AL6, 12AX7, 
squelch control, and mounting brackets. Don't miss 
out. Order today. 

VANGUARD ELECTRONIC LABS Dept. H-10 
190-48—99th Ave. Hollis 23, N. Y. 


Famous G4ZU Minibeams Now Popularly Priced 

The World Famous Minibeam 10-15-20 meters through mass 

purchases now available at the low. low price .... $49.95 

CB-I0 Dual driven two element beam with 7.8 db gain on 10 

meters or CB Bands 

Weight 5 pounds — powerful — only ... , $24.95 

Hottest Parks Converters that will not overload and need no 

preselector. 

Model 50-1 fully powered — no extras .$34.50 

Model 144-1 fully powered 3 db noise .$54.95 

Write for details 

GAIN, Inc., Dept. 73-10, 1209 West 74th, Chicago 36, Ill. 


FM FM FM FM FM 

FMTRU 30D 150mc $45.00 FMTRU 41V 30-50mo $85 . 
FMTR 30D 30-50mc $45.00 50BR base sta. 30-50mc $85 
FMTRU BOD 150mc $65-$100 BOY base sta. 30-50me $150 
FMTR BOD 30-50mc S65-SI00 T44A6A 450mc S100 and up 


Also-GE gear $35 and up. 

northwest 


Dumont and Link gear available. 

electronics 


Box 7, Chesterton. Indiana 


IONS OF AMATEUR EQUIPMENT IN STOCK 


WiESiriEm IRamdii® 


SAN DIEGO 

1413 India Street BE 9-0361 

MON - FRI 8:30 to 8:00 SAT 8:30 to 5:00 


6 METER CONVERTER 
WITH NUVISTOR PRE-AMP 


Unbeatable performance at an unbeatable price. Only $10.00 
ppd.! Complete with SUSA, 6CW4 tubes and choice of 36 me. 
crystal for 14-18 me. output or 49.4 me. crystal for broadcast 
hand output. Fully assembled, tested and guaranteed. Sensitivity 
.I microvolt. Noise figure 2.5 db. 

VANGUARD ELECTRONIC LABS Dept. H-10 

190-49—99th Ave. Hollis 23, N. Y. 


I Panadaptors from page 99) 

This circuit is most useful to receivers em¬ 
ploying dual or triple conversion and it is rec¬ 
ommended that the first if frequency be chosen 
to work with as this will give you the most 
bandwidth for your panadaptor. The converter 
has been built locally for receivers having 1650 
ke and 2215 ke ifs and panadaptors with input 
frequencies of 400, 455 and 500 ke. with 
everyone a success. 

B+ requirements for the panadaptor con¬ 
verter may be drawn from either the panadapt¬ 
or or receiver and should be approximately 
200 volts. The 6BE6 will draw about 10 ma 
BT and 300 ma filament, which are readily 
available from either source. 

Best of luck and good viewing on your 
pan adaptor. 

. . . K6VNT 


Compact 


""ransistor 


Circuits 


Steven Pullman 
10 E. 198th St. 

New York 68, New York 

I recently became the possessor of a high 
impedance, low output, dynamic microphone. 
The output of the microphone is 70db below 
1 volt/microbar. Because of this low output, 
an amplifier was needed to provide a usable 
voltage level. My main consideration was 
space. 

Printed circuit construction appeared to be 
the best method, but in order to reap all the 
benefits of printed circuits, resistors and ca¬ 
pacitors must have leads from one end only. 
Not having the materials to make a printed 
circuit nor the special lead configurations, 1 
had to find another method of a compact cir¬ 
cuit arrangement. What I came up with is a 
printed circuit technique without the printed 
circuit or the special components. 

I used an unclad, l 1 !" x 1" perforated board 
with closely spaced holes. The circuit is a two 
transistor preamplifier. The components are 
standard except for the electrolvtics, which 
are inexpensive miniatures with standard axial 
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leads. The circuit is laid out on the board 
exactly the way the schematic is laid out. Com- 
ponents should be bent carefully, and only 
once, or else extra components wall be needed. 
Check the polarity of the electrolvtics before 
soldering them in the circuit. I learned this the 
hard way! Use heat sinks on the transistors 
and use a low wattage soldering iron. 

The finished product contains eight (14 watt) 
resistors, four miniature electrolytics and two 
non-miniature transistors. Since the pictures 
were taken, two more standard size capacitors 
w^ere added to the board. The transformer is 
a miniature type, a Lafayette TR97, which is 
not mounted on the board, but in the micro¬ 
phone case. 

No feedback problems were encountered 
because the circuit is laid out in a straight 
line. This psuedo-printed circuit construction 
can probably be used up thru the broadcast 
band. By the way, the amplifier has a voltage 
gain of 520 with an input voltage of 5 milli¬ 
volts. The frequency response is very wide, 
too wide for speech work. It can be restricted 
to speech frequencies by placing a 0.0033 
mfd capacitor in series with the input and a 
0.01 mfd capacitor shunted across the output 
to ground. This will limit the response to ap¬ 
proximately 300 cps to 3500 cps. 

. . . Pullman 



Transistors; 2N280 or 2NI90 


LOW FREQUENCY CRYSTALS IN HERMET¬ 
ICALLY SEALED HC-6/U HOLDERS. CRYS¬ 
TALS SELL AT $1.05 EACH POSTPAID USA. 
Please include 2nd choice. Frequency listed in 
kilocycles. 


131.104 

226.000 

236.000 

244.000 

252.000 

260.000 

268.000 

270.000 

284.000 

292.000 

300.000 

308.000 

318.000 

324.000 

332.000 

340.000 

348.000 

356.000 

364.000 

372.000 

380.000 

388.000 

396.000 

412.000 

420.000 

428.000 

456.3000 

773.958 

831.250 

816.667 

859.375 

1001.042 

1400.000 



"73" 

SPECIAL LOW FREQUENCY CRYSTALS 


IN HERMETICALLY SEALED HC-6/U HOLD¬ 
ERS. CRYSTALS SELL AT 55c each postpaid 
USA. Include 2nd choice. Freq. in Kcs. 

1843.750 2007.500 2070.250 2072.000 2075.000 2172.250 2172.500 

2176.500 2185.625 2194.125 2202.583 2208.313 2212.063 2214.000 
2214.563 2223.250 2243.500 2250.000 2265.250 2293.750 2681.000 
2695.000 2715.000 2782.000 2855.000 2877.000 2887.000 2894.000 
2990.000 2998.000 3000.000 3005.000 3020.000 3035.000 3052.500 

3057.500 3143.5000 3154.500 3156.500 3158.500 3161.500 3166.000 
3173.000 3181.250 3181.250 3203.500 3207.250 3217.500 3248.875 
6000.000 7005.556 7083.333 7144.444 7258.333 8387.500 

LOW FREQUENCY CRYSTALS IN FT-243 
HOLDERS. CRYSTALS SELL AT $1.05 each 
postpaid USA. Please give 2nd choice selection. 
Freq. in Kcs. 

1005 1010 1085 1100 1115 1125 1130 1200 1240 1400 1405 

1440 1495 1500 1700 1705 1710 1765 1780 1820 1880 1890 

1905 1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 

1960 1965 1970 1975 1980 1985 1990 2005 2010 2015 2020 

2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 

2080 2085 2090 2095 2100 

Your purchases will keep ads running. Service 
to Amateurs by an Amateur WSUGD 

QUAKER ELECTRONICS 
P.O. Box 215, Hunlock Creek, Penna. 

Keep watching "73" for more down to earth 

prices on crystals 


TRANSFORMERS 

GE PLATE TRANSFORMER FuMy enclosed: Fri. 115V 

- 60 Cy. Sec. 800V CT - 250MA . $4.75 

MODULATION TRANSF.: CHICAGO 4100 ohms CT OR 
1880 ohm to 2200 ohms - 200 Watt For 32RA trans¬ 
mitter .... $5.00 

MODULATION TRANSF.: THORARDSON - T-48314 

3200Z 50 Watts Fri. /Sec. 1.11 1 I)B - 200-4000 

Cy . $5.00 

Fri. 105 to 120V - 60 Cy. HS Sec. 6.3V - 2.5A: 6.3V - 

,5A; 6.3V - 2.5A; 6.3V - 10A.$3.50 

Fri. 440V - 60 Cy. Sec. 110-110 KVA .235 Can be used 

in reverse for 440V at 500 MA. $3.00 

Tapped Fri. 105 to 120V - 60 Cy. See. 10 Taps IV to 
25V at 2A on any one tap at a time $1.50 

Fri. II0V - 60 Cy. Sec. 5V - 3A; 580V - 40MA $1.65 

Fri. 115V - 60 Cy. Sec. 6.3V - 10A $1-75 

Hypersil Core: Fri. 115V - 60 Cy. Sec. 1450V - 100 MA 
CT 3-4 2.5V - 3A; 4-5 438V - 60MA: 8-9 6.3V - 6A: 
10-11 6.3V - 2A; 12-13 5V - 4A; 1-2 6.3V - U~A $3.95 

FILAMENT TRANSF. - AMERICAN Type EFS Fri. 

210 to 240 - 00 Cy. Sec. 5V CT 20A. - 35,000V, test 
Complete with insulator and Johnson 872 socket on one 
end and standoff insulator on other end. $12.00 

Fri. 105 to 125V - 60 Cy. HS Sec. 200V CT 800V CT - 

250 MA: 10.4V - 6A: 5V - 3A . 

Fri. 115V - 60 Cy. Sec. 5V - 3A; 6.3V - 5A 

CT - I50MA . 

Fri. 115V - 60 Cy. See. 8V - 2A. ... 


$7.00 

580V 

$3.85 

$1.75 


IF TRANSFORMERS: 455KC Discriminator IF 


13/16" x 13/10" x 2" long 


6.5 MC IF transf. 13/16' 


x 


13/16' 


x 

><* 


2 %' 


long 

10.7 MC IF transf. 13/16" x 13/16" x 2" long 
455KC IF Size: 15/16" x 15/16" x 2^4" long . 

1515KC IF transf. x X%" x 4" long 

trimmer adj. . 

CAPACITORS: CORN ELL-DUBILIER - .0Q25mfd. - 

15.000 V DC $1-00 

MICA TYPE UC3072 - lOOOmmfd. - Peak WV 5000 $1.50 


Size: 
. .65 
...... .35 

.35 

.65 

Air Cap. 
. .35 


/ c 7701 S. Normandie 
^ Los Angeles 44, Calif. 
AM Orders FOB L. A. — phone (213} PL 1-0278 
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(NSD trivia from page 4) 

hotels most places are remarkably reasonable 
and I ll bet that we would have little difficulty 
in holding ourselves to $5,00 per day for 
hotel and food, which would cost about $300 
for a 60 day trip. 

I had in mind an itinerary something like 
this: Idlewild, Bermuda, Azores, Lisbon, 
Madrid, Rome, Athens, Istambul, Beiruit, 
Jerusalem, Cairo, Baghdad, Teheran, Kabul, 
Karachi, Bombay, Colombo, Calcutta, Ran¬ 
goon, Bangkok, Saigon, Hong Kong, Manila, 
Teipeh, Seoul, Tokyo, Wake Island, Hawaii, 
San Francisco, Idlewild. This could give us 
an average of about two days each in thirty 
countries. 

We need a minimum of ten for the trip. 
If you are interested in such a tour please 
let me know. If we can get ten together for 
it we’re in business. We will be taking along 
some transceivers and operating in as many 
countries as we can along the route. Since 
this will be an official club tour we might be 
able to get special permission in many in¬ 
teresting places. We can beat the rainy season 
in the far east if we start in mid-April and 
return in mid-June. 

Another trip we are working on is less 
ambitious. This would run us through Scan¬ 
dinavia. Stops would be made for about four 
days in each city at: Copenhagen, Oslo, 
Stockholm, Helsinki and Berlin. Three week 
tour. We had in mind making this trip next 
fall in early October since the weather is at 
its finest during those days and hotel accom¬ 
modations are not difficult for groups. The cost 
of this trip, including hotels and breakfasts, 
will probably be close to $550. 

Wrappers 

Each month my copy of CQ arrives all bat¬ 
tered and torn. I think of this as I order more 
wrappers for mailing 73. Things must be get¬ 
ting really tight down at CQ if they have to 
omit the wrapper. I just took a look at the in¬ 
voice to see what these pieces of kraft paper 
cost. Like to make a guess at how much I 
would save if we mailed 73 with just a sticker 
and no wrapper? Well, a full years supply, 12 
wrappers costs just a hair over 2/k:. Yes sir, I 
could save 2/ic a year on each subscription if 
I didn’t buy wrappers. When we get that hard 
up I suggest that you stop subscribing because 
we are about to fold up. 

Another Contest 

CQ magazine decided to run a silly VHF 
contest August 24-25th. I decided to make 
them sick by entering it. The rules were so 
unbelievably vague that I wrote them a letter 


asking for clarifications several weeks before 
the contest. That’s right, no answer. 

Since several of the six fellows up here with 
us for the summer had been working on setting 
up the VHF station on 73 Mountain, I had 
hopes that we might be in business by contest 
time. I tore myself away from the magazine 
just as the contest started and porsched up to 
the mountain. Yep, nothing was working. For¬ 
tunately the 96 element two meter beam had 
been put up a few days before and was func¬ 
tioning. The rig was full of parasitics so I had 
to get it tuned up. It worked pretty well once 
I had it neutralized. Two was completely dead 
until I tried a new converter. ... I think 
someone fed some rf into the old one. 

On six meters we were still using the three 
element Hi-Par Hilltopper out on the porch. 
Within a couple of minutes I had the Clegg 
Thor plugged in and working. 

When I started the contest I had in mind 
working at it for a few hours and then quitting 
once I had New Hampshire sewed up. I reck¬ 
oned without K1PDA up on Pack Mon ad nock. 
He operated only on six meters and was on 
there every minute for the 24 hours of the con¬ 
test. He made over 250 contacts in (I believe) 
36 counties. I worked 35 counties, but gave up 
at midnight after working only 74 stations. 
I wanted to stop at 73, but a chap in Maine 
came on and I couldn’t stand it. 

Shortly after getting going I discovered that 
the big beam on two meters gave me quite an 
advantage. I hit 88 contacts by midnight in 53 
counties and decided that that was enough. 
I took it easy during the contest, making a few 
contacts on one band, talking to the many 
visitors, getting a snack, answering the phone, 
trying the other band for a while, and so forth. 

It is probably my age creeping up on me, 
but I find that I have markedly less enthusiasm 
for all night contests now than I used to. 
Judging from the quiet that settled over the 
bands after midnight I was not alone. Only a 
small handful of youngsters sat it out. When 
we run a VHF contest I’ll bet that it will not 
run for 24 hours. Maybe something running 
from noon until midnight, which would give 
fellows time to get set up in favored locations 
in the morning and pack up for home at mid¬ 
night. We’ll see. 

New Publications 

As if we aren’t in enough trouble trying to 
keep up with the demand for 6UP, here we are 
announcing another monthly bulletin. This 
brings us to a total of five bulletins we are 
putting out on our little offset press here at HQ. 

It struck us that there is a need for a month¬ 
ly bulletin devoted to the world of ham con- 
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tests. Only a few of the big ones are reported 
in any depth in the regular ham publications. 
A bulletin devoted to detailed rules and re¬ 
sults of contests should be of interest to the 
ham con tester as well as a big help to the clubs 
who are sponsoring the contests. 

This new bulletin will be called “5-7-9,” 
the usual signal report sent during contests. 
This is consistent with our numerical type 
publication names too. The first issue is sched¬ 
uled for October first. The yearly subscription 
to 5-7-9 is $2. 

Clubs planning to run contests of interest to 
all amateurs are invited to send the date and 
time of your eontest as soon as it is decided, 
the rules as soon as they are available, and 
then, after the contest has been run, a pre¬ 
liminary announcement of claimed high scores 
and a final report on results for publication in 
5-7-9. Send your info to 5-7-9, Peterborough, 
N. H. Make $2 checks (or send cash) payable 
to 73. 

We think this bulletin system of providing 
specialized information is a great system for it 
leaves the pages of 73 free to be used for in¬ 
formation of interest to all readers and lets us 
give the specialized news in depth. We might 
just be interested in publishing bulletins on 
many more special facets of ham radio if we 
could find some good editors who would take 
on the responsibility of getting the bulletin in 
our hands ready for printing each month in 
exchange for a percentage of the subscription 
fee. Many more fields could be covered, such 
as traffic handling, certificates, DXing, mobile 
operation, RTTY, etc. 

Mensa 

Life magazine surprised me recently (Au¬ 
gust 16th issue) with a Special Report on 
Mensa. This is a club made up of people 
with above average I.Q. Virginia and I joined 
back in mid-1960 when it first came to the 
U.S. from England. We were both tickled to 
find ourselves mentioned in the article, though 
obliquely, as two of the original six who 
founded Mensa in the U.S. and got married 
and haven't been seen since. Actually we got 
married and disappeared into the pages of 73 
and thence to New Hampshire. We're still 
Mensa members. We were a little sorry to 
see them drop the entrance qualifications from 
the top 1% of the population to the top 



MODEL 15 TWO-WAY TELETYPEWRITER 

Send/receive: eommunic. characters. TG-7B removed from 
working 60 words/minute, packed in Army chests, tCQ Rfl 

exc., complete; fob Stockton ... . . «pvw«vu 

_ (TG-7B buyers oniy: Add $3.00 for the Manual.) _ 

PWR SPLY FOR ART-13 & OTHER XMTRS: 

#20122, p/o TCM/TCU, input Il5v 50/60 ey I ph II amps, 
rfc outputs I300v, 350 ma. 500v, 425 ma. 50v, 400 ma. 

Metered, w/ekt-brkr controls, ready to use. BRAND NEW 
original boxt Cost $1000.00! 360 lbs. fob Tacoma, $79*50 
W n. ’ 

ARC-3, ARC-27, ART-13 MANUALS! 

Handbooks mainten., oper., theory, sehem. dwgs, C1 fl fill 
etc. Each, postpaid _ * iu * wu 

HIRE OUT TO FIND TREASURE & BURIED PIPE 

All you need Is this like-new MINE DETECTOR, complete 
with Handbook & plastic suitcase, complete, £07 Rfl 
AN/PRS-3 (Late Type!), 23 lbs, fob Tacoma, Wn. 

CHOICE BARGAINS IN COMMUN. RECEIVERS 

BC453B: 190-550 kc 6-tube superhet w/85 kc IF's ideal as 
long-wave revr. as tunable IF & as 2nd convert. W/all data. 
CHECKED ELECTRICALLY! Grtd. OKI II lbs. $19 95 
fob Los Angeles ... 

R-45/ARR-7 w/ae sply. 0.55-43 me; xtl filter, etc. $179.50 
cash or Time Pay $17.95 down. 

RBS; Navy's pride 2-20 me 14-tube superhet has voice filter 
for low noise, ear-saving AGC, high sens. & seleet. IF is 1255 
kc. Checked, aligned, w/pwr sply, eords, tech data, CCQ RQ 
ready to use, fob Charleston, S. C. or Los Angeles. y ww 

Low Freq.: D2-2 superhet 15-1750 ke, w/sehem ..... $ 79.50 
BBL-(* ) TRF. 15-600 kc, w/schem $150.00 

High; Freq.; APR-4 revr, plug, book, tuning $179 50 
units, 38-1000 me ■■ - ■ * 1 

(Add $ 30 for AM/FM. TN-19 & 54 to reach 4 kmc. PUR.) 

National HFS, 27-250 me superhet-superregen. $99 50 
10.7 me l,F. W/coils, pwr sply .. _ 

R-III/APR-5A receiver I to 6 kme & Panadapter RDP (30 
me ± 5 me for both APR-4 and APR-5A) in $1QQ Rfl 

rack cabinet, 115 v 60 cy in . T ” 

RDP by itself, checked OK, w/schematie $125.00 

RADIO NOISE & FIELD STRENGTH METERS: 

Stoddart NMA-5A (TS-587/U) main meter unit &. $199 50 

RF-37 h ead, tunes 100-400 me . . .. _ 

Ferris Mod. 32A field unit, battery operation, $129 50 
150-350 kc, .55-20 me _ T 

2-METER RECEIVER & 2/6/10 METER XMTR 

SCR-522 revr, xmtr, raek, ease, exe. eond. 19 tubes include 
832A*s. 100-156 me AM. Satisfaction grtd. Sold at l«s than 
tube surplus eost. Shpg wt 90 lbs fob Bremer- CIA OR 

ton. Wash. .... f V, 

Add $3.00 for complete technical data group including original 
schematics, parts list, IF, xtl formulas, instruct, for AC pwr 
sply. for revr contin. tuning, for xmtr 2-meter use & for 
putting xmtr on 6 & 10 meters. Add $7.50 for complete 
Handboo k which includes AC sply RA-62. 

AC Pwr for SCR-522: Brand new RA-62A, w/all $AQ Rf) 
cords, ready to use, fob Stoekton, Gal. T * 


FREQUENCY-METER BARGAINS 

Navy, LM.. .125-20 me w/matching book, xtl, $57 50 

schematic, instruc., plug, 100% grtd. 

AC Pwr for LM: Modify new EAO, w/siHeon $Q OR 

diodes, instructions we furnish . 

OK LM w/readable but ragged ealib. book .. M2* 50 

OK LM w/xtl but no calibration book .. $27.50 

TS-173 (90-450 me), TS-174 (20-280 me) or $150 00 

TS-175 (85-1000 me), each .... *1UM.UU 

TS-186, 0.1-10 KMC, .01%, xtl ealib.-.■ StDS.OO 

General Radio Co. #620A, 10-3000 me, extl $1QQ50 

ealib., .01% aceur. Regular $625.00, only . 

Echo-Box & Cavity Freq. Meters L,S,C, & X Bands. State 
freq. required, let us quote low prices._ 


CALIBRATED-OUTPUT SIGNAL GENERATORS 


Gen. Radio's $750.00 #700-A Wide Band BFO 
puts out 50 cy to 5 me in 2 bands 
Boonton’s $420.00 #203B beats your VHF gen¬ 
erator at 70 me. Get .1 to 25 me 
Navy LP-5 covers 9‘/a kc to 50 me in 8 bands, 
ultra stable output to 1*0 v 

Navy LX-2 covers 7% to 330 me. Metal ease for 

low leakage . .. 

Meas. Corp. Model 80: 2 to 400 me. is in their 

catalog today at a lot more than . 

Daven’s AN version of the Mod. 80 uses more 
modern tubes, same range 

Hewlett-Packard #608-B is 10 to 400 me w/lowest 
residual fm, .1 uv to .8 v 

Navy LAE-2 is AM, CW or PM w/variable pulse 
wld*h, rate &, delay, 520-1300 me 


$199.50 

$129.50 

$250.00 

$149.50 

$375.00 

$375.00 

$650.00 

$129.50 


R. E. GOODHEART CO., INC. 

Box 1220-GC BEVERLY HILLS, CALIF. 9Q213 
Phones: Area 213, office 272-5707, messages 275-5342. 
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2%, but then I guess we like to have things 
big here in the U.S. and there are now 900 
members in this country, with 3500 world¬ 
wide. 

ADS 

Our advertising rates are so low that it is 
embarrassing to print them. But I have good 
logical and valid reasons for them being this 
low. Perhaps I am being illogical again, but 
it seems to me that any prospective advertiser 
would normally want to get the best value for 
his money. Advertisers in 73 are bringing you 
more pages of articles to read. They are not 
spending a good portion of their advertising 
dollars on a 56 foot yacht for me to retire on, 
or on the unbelievable rent for a full floor of 
a mid-town Manhattan office building, or on 
a new Cadillac every year, or on lavish enter¬ 
tainment of friends in night clubs. Advertising 
dollars in 73 buy pages. Period. Oh, they also 
buv results. 




IX 

6X 

12X 



2 

pages 

$420 

$388 

$356 

Red second color: $25 

per 

1 

page 

220 

204 

188 

page or fraction. N/C 

on 


page 

114 

106 

98 

full pages on contract 

six 

14 

page 

60 

56 

52 

or twelve times. Bleeds 

2 ft 


32 

30 

28 

10% extra. 


l" 


17 

16 

15 




GUP ad rates: 1 page . . . $30; 14 page . . . 
$15. No smaller ads. Both magazines come out 
on the 15th of the month. Ads should be in 
our hands by the first of the month at the latest. 

May I remind readers that it is the adver¬ 
tisers who make this magazine possible. With¬ 
out them there would be no magazine. Remem¬ 
ber this as you read through 73. Remember 
this when you talk to prospective advertisers. 

73 News 

In addition to the latest news in ham radio, 
Marvin VE3DQX, in his monthly 73 News 
Bulletin, covers those items which have ap¬ 
peared in newspapers during the month. We 
would appreciate your help in this. Please, if 
you see any mention of ham radio in a news¬ 
paper, tear it out and send it to Marvin Lipton, 
311 Rosemary, Toronto 10, Ontario, Canada. 

If you are interested in the latest happenings 
in ham radio, if you are an officer of a club, 

or the editor of a ham club bulletin vou will 

* 

be sorely distressed if you are not subscribing 
to 73 News. $1 per year. 

W1FZJ 

Further back than I like to remember I used 
to spend a great deal of my operating time 
down on the low end of the 75 meter band. 
One of the inhabitants of that area was 
W8UKS, Sam Harris, out in Burton, Ohio. We 


talked a lot and became pretty good friends. 
We both enjoyed DX’ing down there too. But 
Sam was much better known for his VHF 
work. I believe he was the first W8 to poke a 
signal into the east coast and he was the one 
you listened for when there was a chance of 
the band being open or a slight whisper of 
aurora. 

In 1951, when I moved out to Cleveland as 
a television director, I naturally brought along 
a rig. This closer touch with Sam resulted in 
me driving over to see him one day. Good 
Lord, a beard! But even more impressive was 
his station, which consisted mostly of a huge 
old self-supporting broadcast tower up on the 
top of a hill. Next to it was the beginnings of 
a house, consisting mostly of basement and 
some building materials. Sam, together with his 
wife Helen and his two children, Pat and 
Midge, were living there until he finished the 
rest of the house. 

As the RTTY bug bit deeper into me I 
gradually dropped out of my old 75 meter 
haunts and spent most of my hamming time 
hunting and pecking at the TT machine and 
building converters. I did write a couple short 
pieces for Swap and Shop, which Sam edited. 
Then Sam moved east, up near Boston, and I 
didn’t hear anything from him for quite a 
while. 

In January 1955, when I took over editor¬ 
ship of CQ, one of my first editorials decried 
the lack of a VHF column in CQ and I asked 
for someone to volunteer to run one. Quite a 
few fellows spoke up and I was having a dif¬ 
ficult time deciding until a note from Sam ar¬ 
rived and that was that. I felt that his exper¬ 
ience in VHF’s, his almost encyclopedic under¬ 
standing of the technical aspects and his quiet 
wit would be a winner. I was right. , 

In 1960, when I left CQ, Sam also left, and 
for one of the same basic reasons: why continue 
to put in all that work when you have no idea 
of when you are going to get paid? I believe 
they were about a year and a half behind on 
paying Sam and I think they still owe him an 
enormous sum. I know they do me. 

Sam’s popularity, though it had apparently 
escaped the notice of CQ’s publisher on pay¬ 
days had not escaped Budlong, the then vir¬ 
tual dictatior of the ARRL. Sam was made 
VHF editor of QST. 

Perhaps you remember that Sam built the 
first working parametric amplifier (on six me¬ 
ters) and is today recognized as the leading ex¬ 
pert in the field. Until he went with Tapetone 
(Telco) a bit over a year ago, he had been 
chief engineer at Microwave Associates. His 
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SUMMER SPECIALS FROM SPACE 


BC-221 Freq. Mtr 125kc to 20mc/s .. 

TS-174/U Freq. Mtr 20mc to 250mc/s . 

TS-323/UR Freq. Mtr 20mc to 450mc/s . 

TS-175A/U Freq. Mtr 85mc to lOOOmc/s 
AN-URM-79 Freq. mtr. 125kc-20mc brand new 
AN/URM-250 Sig. Gen. lOkc to 50mc ...... 

TS-588A/U Sig. Gen. 5kc to 50mc/s .... 

TS-418/U Sig. Gen. 400mc to lkmc .. 

TS-419/U Sig. Gen. 900mc to 2100mc/s . 

TS-155C/U Sig. Gen. 2700mc to 3400mc/s 
Ferris Mod 18c Microvolter 5 to 175mc/$ 

Gen. Radio 1208B 65mc to 500mc/s . . 

FXR-W410A Wavemeter .... 


Ballentine 300 VTVM . ..... 

Hewlett Packard 400C VTVM. 

Hewlett Packard 430B Power Mtr 
Hewlett Packard 526B Plug-in . . 

Hewlett Packard 525A Plug-in . 

Hewlett Packard 526C Plug-in . 

Hewlett Packard 200c Audio Generator 
TS-382D/U Audio Gen. 20cps to 200kc 
TS-268D/U Ext a I Rectifier Test Set ... 

Simpson 260 VOM .... 

TS-375A/U VTVM . .... 

Simpson 303 VTVM .. 

Tektronix 105 Sq. Wave Gen. 

Tektronix "CA” Plug-in Head 

Dumont 304AR Scopes . 

Dumont 2560 Scopes . 

Dumont 324 Scopes . 

EE-8 Field Phone—Like New Complete 12.00 ea. 

T-179/ART-26 HAM TV Transm. w/AII Tubes . 

Sperti Vacuum Switch for Art-13 Etc . 

General Radio 200B Variac New 

100 ft. Rg 11A/U Coax w/PL-259 Ea. End New 

3ph Transitron Stack Rectifiers 50v PIV per arm 

New . .... 

255A Polar Relays . 

Sockets for Above Relay .. 


.. $70.00 
. $150.00 
$195.00 
$135.00 
. $950,00 
. $395.00 
. $390.00 
$325.00 
. $475.00 
$135.00 
. $95.00 
$140.00 
$ 100.00 

. $99.00 
$115.00 
$ 120.00 
$ 110.00 
$130.00 
$125.00 
. $75.00 
$295.00 
. $17.50 
$25.00 
. $65.00 
. $55.00 
$190.00 
$140.00 
$195.00 
. $99.00 
$245.00 
2 /$ 20.00 
. $59.50 
. $ 1.00 
. $7.50 

$5.95 
47amps 
$19.95 
. $4.50 

, $2.50 


PL-259, S0239, M-359-UG-100A/U New Any 
T-18-ARC-5 Transmitter 2.1 to 3mc New . . . 


$ 1.00 

$9.95 


r RECEIVERS 


SP-600 JX—540kc-54mc/s . 

$450.00 

R-388 (51J3 500-30 5mc/s 

$575.00 

R-390 Digital Job 500-32mc/s 

. $990.00 

URR-13 225 to 400mc/s 

$420.00 

AR-8506B RCA Marine Rcvr. 

. $240.00 

AR-88 500kc to 32mc/s 

. $170.00 

CR-10 RCA Fixed Freq. 

. $75.00 

Wilcox F-3 Fixed Freq. 

$65.00 




Boonton 212A Glide Scope Tester L/N 

. $375.00 | 


NEW SURPLUS TUBES GUARANTEED 

2C39A $7.50 250TH .. $18.50 GL6442 .. $20.00 

3CX100A5 $10.00 4X250F $25.00 5894 .... $17.50 

6161 $35.00 807 . $1.00 416B ... $12.95 

4-65A . . $7.50 63S0 . $3.50 7212 $4.95 

8005 $14.00 7580 . $34.80 4X150A $9.95 

807W/5933 $2.00 6AN5 $1.25 4X250B $20.00 

5881 $1.50 723A/B $3.00 4X150G $25.00 

4-125A $20.00 2E22 $2.90 

2K25 . . $5.00 4X150D $9.50 


We buy & sell large quantities of Military and Commercial 
Test Equipment. AN/GRC, PRC, TRC and test equipment TS 
and AN/UPM or URM, What have you for sale or trade? 

—MONEY BACK GUARANTEE ON 

ANYTHING WE SELL- 
ALL SHIPMENTS FOB BRONX, N. Y. 

SPACE ELECTRONICS CO. 

218 West Tremont Ave., Bronx 53, N. Y. 

TRemont 8-5222 


intense interest in ham radio had a lot to do 
with his change to Tapetone, where he hoped 
to produce a long line of ham VHF gear. Un¬ 
fortunately merchandising didn't keep up with 
engineering and Telco had to drop out of the 
ham market to make ends meet. 

This seemed like a shame to me and I could 
see ham radio as the loser. I grumbled so much 
about this that Val K1APA, our number one 
hand, got to working on the problem and came 
up with some financing and an agreement with 
Sam to get back into the ham business again, 
fm happy to see Val go out on his own like 
this and I'm sure that Sam is happier than he's 
been in ages. I'll probably get my licks in a bit 
with their advertising, as I do with Waters, 
Meshna, and a few others with more courage 
than sense. 

Val and Sam are rushing a bunch of products 
to be sold as Red Line. Why? “Well, red is a 
nice color." 

Big Blow 

The Windblowers VHF Society have a eertif- 
icate for you if you can work W2NUL in 
Pennsylvania, K2KSH in New York, W2NLN 
in Connecticut and W2ZRD in New Jersey on 
two meters on September 28th from 1400 to 
2400 local time. 


I.L. 

Though the furor over incentive licensing 
and restricted voice bands is dying down, I see 
that QST still manages to round up a few let¬ 
ters in favor of their stand each month. I don t 
know where they get them. We're preparing a 
bulletin of reprints of the best letters we've 
received on the subject, both pro and con. 
which will go out to all loAR Bulletin sub¬ 
scribers (SI year). The Bulletin is unbiased 
and lets the letters speak for themselves. 

The September QST editorial invokes the 
spectre of the next Geneva Conference (and 
well they might, for it is a foreboding spectre) 
with the implied threat that unless we shape up 
we are likely to lose frequencies. 

I agree that we are quite likely to lose a lot 
of our best frequencies, but I don't think that 
the technical level of our amateurs is going to 
have a lot of effect on the outcome. I do think 
that this might be a very poor time to make 
any moves which could possibly lower the 
number of stations active on our ham bands. 

It seems to me that this whole negative ap¬ 
proach is a poor one. I've got some ideas that 
might be helpful, but I've ranted on much too 
long this month and will save them for a later 
issue. 
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In the interests of making home construction 
simpler for those readers with anemic junk 
boxes 73 has gathered together the parts re¬ 
quired for building our less complicated proj¬ 
ects. These kits are as complete as we can make 
diem, containing good quality parts. Except 
where the chassis or case is integral to a unit 
we do not supply it. We will mention when we 
do supply a case or chassis. We do supply 
tubes, sockets, condensers, resistors, transform¬ 
ers, connectors, etc. The kits are kept in stock 
to the best of our ability, though sometimes 
the distributors who supply us delay us a bit. 


TWO METER PREAMPLIFIER. Uses two 6CW4 


nuvistors in a grounded grid input circuit 
(March '63 p8) and one 6CW4 nuvistor 
grounded grid output. Complete with power 
supply. Uses 50 volts on the plates for ex¬ 
traordinary noise figure. Full scale drilling 
template supplied. 

W9DUT-1 .. ..$18,50 

QRP TRANSMITTER, Have fun with this little 
one half watt CW rig on 40 meters. Uses any 

40M surplus crystal. Kit supplies 1S4 tube 
and socket, condensers, resistors, coil, rf 
choke, terminal trip, etc. Runs from flash¬ 
light battery for filament and portable radio 
67Vi volt B~ battery. See March '63 p22 

W1MEL . $6.00 

15-20 METER NUVISTOR PREAMPLIFIER. 

Need more hop on these bands? This simple 
to build preamp will bring up those signals. 

This Is particularly good for inexpensive and 
surplus receivers. See April '63 page 40 

W6SFM-1 .....$4.00 

TRANSISTOR POWER SUPPLY. Voltage regu- 
later adjustable power supply for running 
transistor equipment. Takes the strain off 
those transistor batteries. Great for the test 
bench. See April '63 page 8. Uses five 
ransistars, one zener, cute little (expensive) 
meter, etc. Will deliver up to 100 rna con¬ 
tinuously, voltage from 0.35 to 15.0. 

WHS! ... ......$25.00 

TRANSISTOR TRANSCEIVER. One of the most 


popular kits we've ever assembled is this six 
meter miniscule transistorized transceiver. 

Really works. Hundreds built. See page 8 In 
the May '63 issue. Five transistors. ' 

K3NH1 .......$25.00 

CW MONITOR. Connects right across your 
key and gives you a tone for monitoring your 
bug. Page 44, June '63. 

WA2WFW ...$4.25 


TWOER MODIFICATION. Increase your selec¬ 
tivity considerably by installing a new triode 
7587 nuvistor stage. This is our best selling 
kit to date. Everything you need for the 
modification is included. See June '63 page 56 
K6JCN .... 


$6.50 


SIX METER CONVERTER, DELUXE. 6EW6 low 

noise front end, 6U8 oscillator and mixer. 

Output is 10.7 me (easy to change to suit 
your needs). This is a tunable converter 
with fixed frequency output, not the usual 
converter that requires you to tune the re¬ 
ceiver. This helps considerably on eliminating 
interference from nearby high power stations. 

See page 8, July '63. 

W9DUT-2 . . $20.00 

TUNING EYE KIT. This kit enables you to 
install a dual tuning eye in any transmitter 
to indicate the tuning of two or more stages. 

It works far better than a meter or even 
meter switching. See page 22, July '63. 

K6GKU .. ....$7.50 

NOISE GENERATOR. Invaluable test instru¬ 
ment for tuning up rf stages, converters, etc., 
voltage regulated by a ener diode. Kit in¬ 
cludes even the battery and mini-box. 

K90NT . ..$5.00 

CAST IRON BALUN. Eentsy balun using 
ferite core, covers 6-40 meters, will handle 
up to 20 watts, complete with cabinet, con¬ 
nectors, etc. See September 1963 page 8. 

W4WKM-1 . ..$3.00 

BOURBON S-METER. Much better than the 
usual Scotch S-meter, Here is an S-meter 
kit for those of you with receivers without 
S-meters. Includes tube, adjusting pot., 
socket, resistors, and meter. See September 
1963 page 18. 

W6TKA-2 .... . .$6.50 

NEW PARTS KITS 


Bowing to reader demands for us to enkitify 
some of our past construction articles, we hereby 

present three new parts kits. 

TONE MODULATED CRYSTAL STANDARD. 


Uses one tube and one me crystal to gen¬ 
erate 1 me markers all the way up through 
225 me. The built in tone generator makes it 
possible to easily identify the markers. In¬ 
cluding Minibox, tube, crystal, etc. 

W9DUT-3 . ... $15X0 

TRANSISTORIZED MODULATOR. 40 wot t 
modulator, excellent for plate modulating 
mobile rigs, four transistors, uses 12 volts dc, 
only draws 250 ma while resting with peaks 
of 4-5 amperes. Kit includes transistors, 
transformers, resistors, condensers, etc. 

VE7QL ..... . $27.50 

SHORT WAVE CONVERTER FOR HAMBAND 
RECEIVERS. One tube short wave converter 
so you can tune SW broadcast stations. 

Power supply included. 

W2LLZ ..... . $13.00 



BADGES $1.00 each. 

One of the big problems at hamfests and club 
meetings is to have everyone plainly enough 
marked with their first name and call. All sorts 
of stickers and pieces of cardboard have been 
tried, plus little cards which can be typed up 
and stuck in holders ... all have the same 
problem: they are hard to read from any dis¬ 
tance. 

The best answers to date are these engraved 
laminated plastic name badges which can be 
read by Cousin Weakeyes from seventeen paces. 
You are in luck. We've arranged to make these 
darbs available at a real low price, all per¬ 
sonally engraved. The badges are 3" x %” and 
come complete with a pin and safety lock. 
Please give your first name, call and specify 
whether you want the badge to be bright red 
with white letters or jet black with white letters. 

Order from 

73 Peterborough, N. H. 
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OTHER 73 BULLETINS AND BOOKS 

6up. Monthly VHF magazine, editor Jim Kyle 
K5JKX, technical articles and latest VHF news 
from all over the country. $2.00 per year. 

ATV Bulletin. Semi-monthly bulletin for the 
ham TV enthusiasts. Technical and operating 
news. $1.00 per year. 

5/7/9. Monthly bulletin for those interested in 
contests. Lists all contests being held, gives 
rules and results on contests not covered in QST 
or CQ. $2.00 per year. 

73 News. Published monthly, editor VE3DQX. 
Keeps you up-to-date on current ham events. 

In valuable to club officials for discussions at 
club meetings. Good source material for club 
bulletins. 1.00/year. 

Ham-RTTY. This is the most complet book 
on the subject. Written for the beginning TT’er 
as well as the expert. More complete and 
authoriative than books at twice the price. Pic¬ 
tures and descriptions of all popular machines, 
where to get them, how much, etc. $2.00 

Bound Volume 1. Gorgeously bound library 
volume (bright red) of the first fifteen issues 
of 73. This is the only way to get a complete 
set of the early issues of 73. Well pay $1 each 
for copies of the January 1961 issue in good 
condition so we can make a few more bound 
volumes. Covers October 1960 through De¬ 
cember 1961. $15.00 

Bound Volume 2. Complete matching volume 
covering 1962 issues of 73. $15.00 

Binders. Bright red leather binding. Specify 
which year you want stamped on them: 60-1, 
62, 63. Darbs. $3.00 each. 

Back Issues. Since each issue of 73 features 
articles of a fairly timeless nature each back 
issue is just as much fun reading as the current 
issues. All back issues except January 1961 
(well pay a dollar for these if you can find 
any) are on hand, some in mighty small quan¬ 
tities. 1960 issues $1.00 each. 

February 1961-date 500 each. 

Care and Feeding of Ham Clubs—K9AMD. 

Carole did a thorough research job on over a 
hundred ham clubs to find out what aspects 
went to make them successful and what 
seemed to lead to their demise. This book 
tells all and will be invaluable to all club 
officers or anyone interested in forming a 
successful ham club. Hundreds of grateful 
letters have been received from clubs who have 
applied the ideas in this book. $1.00 

Simplified Math for the Hamshack—K8LFI. 

This is the simplest and easiest to fathem ex¬ 
planation of Ohm's Law, squares, roots, powers, 
frequency/meters, logs, slide rules, etc. If our 
schools ever got wind of this amazing method 
of understanding basic math our kids would 
have a lot less trouble. 500 


Index to Surplus—W4WKM. This is a com¬ 
plete list of every article ever published on the 
conversion of surplus equipment. Gives a brief 
rundown on the article and source. $1.50 

Ham-TV—W0KYQ. Covers the basics of 
ham-TV, complete with how to get on the air 
for under $50. Not the usual theory manual, 
but a how-to-do-it book. $3.00 

Surplus TV Schematics. You can save a 
lot of building time in TV if you take advantage 
of the real bargains available in surplus. This 
book gives the circuit diagrams and info on 
the popularly available surplus TV gear. $1.00 

AN/ARC-2 Conversion. This transceiver sells 
in the surplus market for from $40 to $50 and 
is easily converted into a fine little ham 
transceiver. Covers 29 me (160-80-75-40 
meters). This booklet gives you the complete 
schematic and detailed conversion instructions. 

$ 1.00 

AN/VRC-2 Conversion. Completely different 
from the ARC-2, This book gives you complete 
instructions on converting the inexpensive VRC 
surplus gear into a six meter wide band FM 
transceiver. There are probably over a thousand 
stations now operating on 52.525 me around 
the country. Join the crowd. Fun. $1.00 

Coils—K8BYN. Basic book which covers the 
theory and practical aspects of the many dif¬ 
ferent types of coils found in ham work. Well 
illustrated. 500 

CW—W6SFM. Anyone can learn the code. 
This book, by an expert, lays in a good founda¬ 
tion for later high speed CW ability. 500 

3D Map of World. Maybe you’ve been eating 
your heart out for one of these beautiful relief 
maps after seeing one at a friend’s shack. Comes 
complete with one year subscription or extension 
to 73. $9.95 

3D Map of U. S. Complete with one year 
sub to 73. $9.95 

Mickey Miker—W0OPA. Complete instruc¬ 
tions for building a simple precision capacity 
tester. Illustrated. 500 

Frequency Measuring—W0HKF. Ever want 
to set yourself up to measure frequency right 
down to the gnat’s eyebrow? An expert lets 
you in on all of the secrets. Join Bob high up on 
the list of Frequency Measuring Test win¬ 
ners. $1.00 

Impedance Bridge. Full scale construction 
prints for the bridge described in the August 
1961 issue of 73. Comes complete with a re¬ 
print of the article. Watch out General Radio! 

$ 1.00 

SSB Transceiver Schematic—W6BUV. Giant 
size schematic of the transceiver that appeared 
in the November 1961 issue of 73. Complete 
with extra November issue. $1.00 
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Radio 

Bookshop 


SPECIAL RADIO BOOKSHOP SALE 


We were doing some cleaning of 
the Radio Bookshop shelves and found 
a vast collection of single copies of 
various books. Many of them are 
still available from the publishers, 
but some are out of print and are 
rapidly becoming rare. In order to 
make our fall inventory easy we will 
offer these books at a price, which 
in many cases is less than our cost. 
First come, first served basis. 

TITLE 

Master Cartridge Sub¬ 
stitution Guide 
Low Power Telecasting 
Television Antennas 
Hi-Fi Loudspeakers and 
Enclosures 


WAS NOW 


2.00 

2.95 

2.00 


1.25 

2.00 

1.25 


4.60 3.00 
Picture Book of TV Troubles 1.80 1.25 

Transformers 2.00 1.50 

Filters and Attenuators 2.25 1.75 

Impendance Matching 2.90 2.25 

Vacuum Tube Rectifiers 1.50 1.00 

Multivibrators .90 .50 

Limiters and Clippers 1.25 1.00 

A-M Detectors 1.25 1.00 

Frequency Modulation .90 .50 

D-C Circuit Analysis 1.35 1.00 

Resonant Circuits 1.25 1.00 

Antennas 1.50 1.25 

L-C Oscillators 1.25 1.00 

Super Heterodyne Converters 
and HI-FI Amplifiers .90 .50 

Blocking Oscillators 1.25 1.00 

Amplitude Modulation 1.25 1.00 

R-F Transmission Lines 1.25 1.00 

Color TV Receiver Pratices 4.50 3.50 

Introduction to Color TV 2.70 2.25 

TV Field Service Manual 


y°l 4 2.40 

TV Field Service Manual 
Vol 5 2.40 

TV Manual Receiver Trouble 
Cures 1.80 

TV How it Works 2nd 
Edition 4.60 

Basic TV Vol 5 2.25 

Basic TV Vol 4 2.25 

Basic TV Vol 3 2.25 

Basic TV Vol 2 2.25 

Basic TV Vol 1 2.25 

Servicing TV AFC Systems 2.70 
TV Tube Location .50 

Basic Electricity 2.00 

Basic Vacuum Tubes 3.00 

Communications Dictionary 1.50 
Energy 1.25 

Repairing TV Receivers 4.40 

Microwave Dictionary 2.95 

630 Type TV Receivers 3.50 

TV Repair Question Cr An¬ 
swer Manual 2.10 

AM-FM Tuner Manual 3.50 

Auto Radio Manual 3.00 

Radio Amateur DX Guide 1.00 
Maintaining Hi-Fi Equip¬ 
ment 2.90 

Radio Control 2.25 

FM Stereo Multiplexing 1.50 

TV Troubleshooting and 
Repair 3.90 

QRC Calibration Log 2.00 

Video Speed Servicing Sys¬ 
tems 

Basic Radio and Receiver 


Surplus Schematics Hand¬ 
book 2.50 

CQ Mobile Handbook 1st 2.95 
CQ Anthology 2.00 

TV Signal Range Calculator 
Care and Repair of Hi-Fi 2.50 
Missiles and Satellites 1.50 
Closed Circuit Industrial TV 


2.00 


2.00 


1.25 

3.25 
1.75 
1.75 
1.75 
1.75 

1.75 

2.25 
.25 

1.50 

2.25 
1.00 
1.00 

3.25 

2.25 

2.75 

1.50 

2.75 
2.25 

.50 

2.00 

2.00 

1.00 

3.00 

1,00 

1.00 

1.50 

1.75 
2.25 
1.50 

.50 

1.75 

1.00 

1.50 


11—16TH EDITION RADIO HAND¬ 
BOOK—by Bill Orr W6SAI. This fan¬ 
tastic book is loaded with the most 
understandable theory course now 
available in our hobby plus dozens of 
great construction projects. This is 
the best ham handbook in print by 
a wide margin. Easily worth twice the 
price. $9.50 

18—SO YOU WANT TO BE A HAM— 
Hertzberg (W2DJJ), Second edition. 
Good introduction to the hobby. Hos 
photos and brief descriptions of almost 
every commercially available transmit¬ 
ter and receiver, plus accessories. Lav¬ 
ishly illustrated and readable.. $2.95 

21— VHF HANDBOOK—Johnson (W6- 
QKI). Types of VHF prorogation, VHF 
circuitry component limitations, an¬ 
tenna design and construction, test 
equipment. Very thorough book and 
one that should be in every VHF shack 

$2.95 

22— BEAM ANTENNA HANDBOOK— 

Orr (W6SAU. Basics, theory and con¬ 
struction of beams, transmission lines, 
matching devices, and test equipment 
Almost all ham stations need a beam 
of some sort . . . here is the only 
source of basic info to help you decide 
what beam to build or buy, to install 
it, how to tune it. $2.70 

23— NOVICE & TECHNICIAN HAND¬ 
BOOK—Stoner (W6TNS). Sugar coated 
theory: receivers, transmitters, power 
supplies, antennas; simple construction 
of a complete station, converting sur¬ 
plus equipment. How to get a ham 
license and build a station, $2.85 

24— BETTER SHORT WAVE RECEP¬ 

TION—Orr (W6SAII. How to buy a 
receiver, how to tune it, align it, 
building accessories; better antennas, 
QSL's, maps, aurora zones, CW re¬ 
ception, SSB reception, etc. Handbook 
for short wave listeners and radio ama¬ 
teurs. $2.85 

26— S9 SIGNALS—Orr (W6SAI). A 

manual of practical detailed data cov¬ 
ering design and construction of 
highly efficient, inexpensive antennas 
for the amateur bands that you can 
build yourself. $1.00 

27— QUAD ANTENNAS—Orr (W6SAII. 
Theory, design, const ruction < and oper¬ 
ation of cubical quads. Build-it your¬ 
self info. Feed systems, tuning. $2.85 

32—RCA RADIOTRON DESIGNERS 
HANDBOOK—1500 pages of design 
notes on every possible type of cir¬ 
cuit. Fabulous. Every design engineer 
needs this one. $7.50 

36— CALL LETTER LICENSE PLATE— 

Regulation size license plate. Please 
give your call and the color of letters 
and background. $3.00 

37— 101 WAYS TO USE YOUR HAM 
TEST EQUIPMENT—Middleton. Grid- 
dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise gen¬ 
erators, and reflected power meters are 
covered. Tells how to chase trouble 
out of ham gear. 168 pages. $2.50 


52—HOW TO READ SCHEMATIC DIA¬ 
GRAMS—Marks. Components & Dia¬ 
grams; electrical electronic, ac, dc, 
audio, rf, TV. Starts with individual 
circuits and carriers through complete 
equipments. $3.50 


55—TRANSISTOR CIRCUIT HAND¬ 
BOOK—Simple, easy to understand ex¬ 
planation of transistor circuits. Dozens 
of interesting applications. $4.95 

63—CE TRANSISTOR MANUAL— 6 th 
edition. This is one of the best buys 
around: 22 chapters, 440 pages, dia¬ 
grams by the, gross, data, facts, charts, 
etc. If you don't have this one you 
just aren't up to date. only $2.00 


SPECIAL SPECIAL SPECIAL 

Radio Handbook, 15th Edition, written 
by Bill Orr W6SAI, over 800 pages. 
Covers every phase of amateur radio 
from the very basics right up through 
the construction of just about every¬ 
thing you could want in ham gear. 
Originally published at $8.50. Super- 
ceded by the new 16th edition which 
is the same except for new construc¬ 
tion projects and selling for $9.50 (see 
number II). Special, until the last 
few copies are gone, only $5,951 


80— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. 1 (second edi¬ 
tion). This book gives circuit dia¬ 
grams, photos of most equipment, and 
rather good and complete conversion 
instructions for the following: BC-221, 
BC-342, BC-312, BC-348 A BC-412, 

BC-645, BC-946B, SCR-2^4N 453A 

series receivers conversion to 10 meter 
receivers, SCR-274N 457A series trans¬ 
mitters (conversion to VFO)SCR-522 
(BC-624 and BC-625 conversion to 2 
meters), TBY to 10 and 6 meters, PE- 
103A, BC-1068A/1 161A receiver to 2 
meters. Surplus tube index, cross in¬ 
dex of A/N tubes vs commercial 
types, TV & FM channels. $3.00 

81— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. II. Original 
and conversion circuit diagrams, plus 
photos of most equipments and full 
conversion discussion of the following; 
BC-454/ARC-5 receivers to 10 meters, 
AN/APS-13 xmtr/rcvr to 420 me. BC- 
457/ARC-5 xmtrs to 10 meters, Selen¬ 
ium rectifier power units, ARC-5 power 
and to include 10 meters. Coil data- 
simplified VHF, CO-9/TBW, BC-357, 
TA-12B, AN/ART-13 to ac winding 
charts, AVT-112A, AM-26/AIC, LM 
frequency meter, rotators, power chart, 
ARB diagram. $3.00 

82— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. HI—Original 
and conversion diagrams, plus some 
photo of these: 701 A, AN/APN-1, 
AN/CRC-7, AN/URC-4 CBY-29125, 
50083^ 50141, 52208, 52^32, 52302-09, 
FT-AFIa, BC-442, 453-45^ 456-459, 
BC-696, 950, 1066, 1253, 241A for 
xtal filter, f/IBF (COL-43065), MD- 
7/ARC-5, R-9/APN-4, R23-R-28/ 

ARC-5, RAT, RAV, RM-52 (53), Rt- 
19/ARC-4, SCR-274N, SCR-522, T-15/ 
ARC-5 to T-23/ARC-5, LM. ART-13, 
BC-312, 342, 348, 191, 375. Schematics 
of APf-5, ASB-5, BC-659, I335A. 

ARP-2, APAIO, APt-2, $3.00 
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83—THE SURPLUS HANDBOOK, VOL¬ 
UME I—Receivers and Transmitters. 
This book consists entirely of circuit 
diagrams of surplus equipment and 
photos of tne gear. One of the first 
things you really have to have to 
even start considering a conversion of 
surplus equipment is a good circuit 
diagram. Tihs book has the following* 
APN-1, APS-13, ARB, ARC-4, ARC-5, 
ARN-5 VHF, ARN-5, ARR-2. ASB-7, 
BC-222, -312, -3M, -342, -344, -348, 
-603, -611, -624 (SCR-522), BC-652, 
- 654 , -659, -669, -683, -728, -745, 
- 764 , -799, -794, BC-923, 1000, -10)4, 
- 1066 , - 1206 , -1306, - 1335 , BC-AR- 
231 , CRC-7, DAK-3, CF11, Mark 11, 
MN-26 RAK-5, RAL-5, RAX, Super 
Pro, TBY, TCS, Resistor Code, Capaci¬ 
tor Color Code, JAN/VT tube index. 

$3.00 

88—EUROPE ON $5.00 A DAY— 

Europe can be just as expensive as 
the U. S. unless you know where to 
stay and where to eat. This book is 
the standard reference work for Euro¬ 
pean travelers on a budget. This is the 
latest edition. $1.95 

92—QSL DISPLAY PLASTIC POCKETS 

—Each set of clear plastic pockets 
holds twenty QSL's for wall display. 
Keeps cards flat, clean and perfect. 
Keeps walls clean too. Or have you 
tried to hong QSL's yet. This beats 
thumb tacks and Scotch Tape all 
hollow. Comes in envelope of three to 
hold 60 QSL's, give it a try and you'll 
never use anything else. Three: $1.00 


94—KIT OF SOLDERINC TOOLS—Used 
to was a soldering iron was all that 
was necessary, now you have to have 
a kit of fool tools. Little doohinkies 
like scrapers, reamers, forks, and 
brushes. Forsooth! Made of varnished 
maple and spring steel (vastly superior 
to winter steel). Now $3.75 


95—NE-PAD—Pilot-type writing desk 
that elastics to your pants leg for 
mobile log-keeping. Complete with 
two pads of 50 special 73 mobile log 
sheets. You know the logs aotta be 
good. Extra log pads are only 25c a 
pad. Ne-Pad with two log pads. 

Now $2.95 


96— LATEST CALLBOOK—There are so 
many changes in the Callbook that 
you should plan on buying a new one 
ot least once a year. 

USA Callbook ......$5.00 

Foreign Callbook ...,$3.00 

97— RADIO AMATEUR DX CUIDE— 

Crammed with maps, time conversion 
tables, great circle charts, etc. Each 
page may be removed for mounting on 
wall. $2.00 

98— WORLD PREFIX MAP—Printed in 
four colors on heavy sto:k for wall 
mounting. 29" x 42". I las country 
prefixes, time zones, radia zones, and 
alphabetical listing of prefixes. $1.00 

99— RADIO AMATEURS WORLD AT¬ 
LAS—16 pages in four colors. Shows 
all six continents, West Indies, country 
prefix list, etc. If you work any DX 
this atlas will be very helpful. $1.00 

100— ELECTRONIC CONSTRUCTION 
HANDBOOK by W8MQU. Covers all 
sorts of info on how to build. $2.95 

104—SCIENCE HOBBIES—Eleven Amer¬ 
ican made semiconductors with in¬ 
structions for making an automotive 
tachometer, a photocell light meter, 
a transistor preamplifier, an audio 
oscillator, a transistor regulated pow¬ 
er supply, speech clipping, cathode 
biasing and screen biasing circuits. 
A $ 29.95 value $2.98 


106—SOLDER SIPPER—Now soft solder 
in its molten state can be removed 
from terminals and components, with¬ 
out brushing or blowing it into the 
surrounding area. Solder is sucked 
into a rubber bulb through a fine 
tube. Great for salvage end repair 
work $1.50 

ACR-I—ABC'S OF CITIZENS BAND 
RADIO—by Buckwalter. How to choose, 
set up, license and operate CB equip¬ 
ment. Discusses different types of rigs, 
receivers, antennas, how to tune, in¬ 
stall, operate and troubleshoot. $1.95 

ALP-1—CENERAL CLASS LICENSE 
HANDBOOK—by Pyle W70E. A com¬ 
plete guide including typical ques¬ 
tions and answers^ to help you pre¬ 
pare for the FCk Technician, con¬ 
ditional or General amateur radio 
exam. A good writer is quite a help 
in this sort of thing. $2.50 

AMA-1—AMATEUR RADIO ANTENNA 
HANDBOOK—by Hooton W6TYH. Basic 
theory, construction and tuning of all 
the well known and effective ham 
antennas. Good stuff on feed lines 
and towers too. $2.50 

A M P-1 —T ROU BLESHOOTINC AMA¬ 
TEUR RADIO EQUIPMENT—by Pyle 
W70E. A guide for all hams who want 
to keep the i r gear on the air by 
themselves. Includes complete sche¬ 
matics of many popular ham trans¬ 
mitters and receivers. $2.50 

AMR-1— ABC'S OF MOBILE RADIO by 

Martin. Covers subject of two-way FM 
mobile operation. Equipment, control, 
range, power supply, receivers, trans¬ 
mitters. installation, and uses. Quite 
comprehensive. $1.95 

ASM—AMATEUR RADIO STATION 
MANUAL. Contains station log, cross 
index for calls/names, record sheets 
for WAS, WAC. WAZ, schedules, 
equipment records, net data, DX 
records, world prefixes, etc. $3.95 

BEO —OSCILLATOR CIRCUITS—by 

Adams. This book is designed for the 
fellow who really wants to know how 
electronic circuits work. It is written 
with incredible simplicity and uses 
four color diagrams to effectively ex¬ 
plain just what happens in circuits. 
Covers all nine basic ostiMotor cir¬ 
cuits. $2.95 

BER— RADIO CIRCUITS. Uses four 
color circuits to explain just what is 
happening in the various circuits in a 
receiver. One of the best systems yet 
to explain the working of circuits 

$2.95 

CB3—CITIZENS BAND RADIO MANU¬ 
AL. just about everything you will 
need to know about CB, plus service 
data on 34 popular models of CB gear 
Cadre, Capital, Citi-Fone, Eico, Globe. 
Gonset, Hallicrafters, Heath, itT, La¬ 
fayette, La Salle. Magnavox, Philmore. 
Poly-Ccm, Vocal me, Webcor. $2.95 

DIT—DIODE CIRCUITS HANDBOOK 

by Rufus P. Turner. The lowly diode 
has come into its own these days. 
Here are nearly 100 diagrams of cir¬ 
cuits with discussions and complete 
explanations of their operation. $2.50 

HAJ—HAM ANTENNA CONSTRUC¬ 
TION PROJECTS. Low cost construc¬ 
tion methods, transmission-lines, an¬ 
tenna tuners, etc. Over two dozen 
interesting and inexpensive antennas. 

$2.95 

HAM—SO YOU WANT TO BE A HAM 
by W2DJJ. Includes all the would-be 
radio amateur needs to get started in 
ham radio. $2.95 

HAP-1—ABC'S OF HAM RADIO—by 
Pyle W70E. How to get a Novice 
license. Excellent book by a top au¬ 
thor. $1.95 


HRC—HANDBOOK OF HAM RADIO 
CIRCUITS by W9CGA Includes cir¬ 
cuit diagrams, photos and discussion 
of the circuit of 36 pieces of ham 
equipment. Here are the basic cir¬ 
cuits so you can design anything vou 
need. $2.95 

mat—ELECTRONICS MATH SIM¬ 
PLIFIED. Algebra, trig, logs, ohms law 
frequency, reactance, inductance, ca¬ 
pacitance. power supplies, etc. Quite 
comprehensive. $4.95 

MCN—modern communications 

COURSE—by Noll. Aimed more ot 
commercial radio than amateur, but 
an excellent book for home study or 
class work. Covers transmitters and 
antennas quite well. $4.95 

MMD— ELIMINATING MAN MADE IN¬ 
TERFERENCE—What makes it, how tc 
find it, how to cure it in homes, fac¬ 
tories, automobiles, aircraft, boats, 
etc. Or maybe you haven't been 
plagued lately. 160 pages. $2.95 

QAN—2ND CLASS RADIOTELEPHONE 
LICENSE MANUAL—by Noll. Another 
73 author makes it in the big time. 
Q & A manual for commercial ticket. 
Get one, you never know when it'll 
be handy . . . and this sure proves 
what you know, or don't know. 


RSG—NORTH AMERICAN RADIO-TV 
STATION CUIDE—Over 7500 stations 
listed by city, state and frequency. 
AM-FM-TV. $1.95 

SIH—SSB COMMUNICATIONS HAND¬ 
BOOK—by W6YTH. This book covers 
all known methods of generating SSB 
with details on them. Discussion and 
schematics on many popular SSB rigs. 
Very educational, and mostly for tne 
ham. $6.95 

SWL-1— ABC'S OF SHORT WAVE 
LISTENING—by Buckwalter. Covers 
what to listen to, frequencies, anten¬ 
nas, receivers, QSL's, space signals. 
Good basic cook for SWL ing. >1.95 

TCM—TRANSISTORS CIRCUIT MAN¬ 
UAL—by Lytel. Schematics and de¬ 
scriptions of over 200 transistorized 
circuits, covering just about anyth inp 
you can possibly want to do witn 
transistors. $4.95 

TUB—TUBE SUBSTITUTION HAND¬ 
BOOK. This book is invaluable when 
something goes blip and you are fresh 
out of the exact replacement. $1.50 


BOOKSHOP 

SUBSCRIPTION 

SERVICE 

While you ore sending in an order 
to Bookshop you may care to sub¬ 
scribe to one of the electronic maga¬ 
zines. U.S. only. 

Radio-Electronics 1 yr. ....... $5.00 

Populor Electronics 1 yr. ..... ,$4.00 

Electronics World 1 yr. ....... $5.00 

ATV Experimenter 1 yr. ....... .$1.00 

QST 1 yr. ...$5.00 

CQ 1 yr. (not recommended) . ,$5.00 
Popular Mechanics 1 yr. ...... ,$4.00 

Popular Science 1 yr. .... .$4.00 

Science & Mechanics 1 yr. .... $4.00 
Electronics Illustrated 1 yr. .....$2*00 


Send check or M.O. to: 
Radio Bookshop 
Peterborough 
New Ham Shire 
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Stan Taylor is Manager of National's Quality Control Division 
... and a fussbudget by profession. He and his staff make 
certain that when you buy a National product you can be con¬ 
fident that every component part, every stage of assembly, every 
aspect of performance, was checked, re-checked, and approved 
before the equipment was allowed to leave the factory. Stan 
has only one quota —100*' test and inspection — and only one 
criterion in “borderline" cases—"Will the customer be satis¬ 
fied that his new rig meets National's advertised specifications 
for performance and workmanship in every respect?" 

Our NCX-3 SSB Transceiver is a good case in point... Your 
National Dealer will tell you that the NCX-3 outsells all other 
transceivers by four or five to one. Why? It's a handsome fea¬ 
ture-packed high performance rig — and it's well made. Con¬ 
servatively rated parts, meticulous assembly, and the neatest 
wiring you've seen in ham gear since the last sun spot cycle. 

When you try the NCX-3, you’ll know at once that it is a 
transceiver built not to a price... but to a standard. The same 
high standard that allows National to offer a One-Year Guar¬ 
antee on the NCX-3 and on all other National Equipment. In 


addition, the NCX-3 at $369 is the only transceiver in its price 
range to include, as standard equipment, features that would 
be expensive "options" (if available) in other sets... features 
required for fixed station as well as mobile applications: com¬ 
plete coverage with overlap of the 80, 40, and 20 meter phone 
and CW bands. Built-in grid-block break-in keying with adjust¬ 
able delay. Built-in VOX as well as push-to-talk. Built-in RF- 
derived SSB/CW AGC without pops or thumps at full RF gain. 
Built-in S-meter and PA current meter. Built-in AM detector for 
fully-compatible AM operation. Mobile mount included with 
each unit. Conservatively rated Pi-network final amplifier that 
runs black at 200 watts PEP. 

Only a demonstration can give you a true picture of the per¬ 
formance of a National rig.. .but for your preliminary reference, 
we'd like you to accept a free copy of our complete catalog (and 
NCX-3 Instruction Manuals are also available at $1 ea.). Just 
send your name and address to: National Radio Company, Inc., 
37 Washington Street, 

Melrose, Massachusetts 
02176. 


NATIONAL RADIO „ 
COMPANY, INC. 

37 Washington St., Melrose 76, Mass. 



A Wholly Owned Subsidiary of National Company. Inc. World Wide Export Sales: Ad Aunema Inc., 85 Broad St.. N.Y. C. Canada: Tn-Tel Assoc., 81 Sheppard Ave. W., Willowdale. Ontario. 
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de 

W2NSD/1 


never say die 


When someone called up the other day 
to let me know that the ARRL was indeed 
going to send in their restricted bands petition 
to the FCC, we both marveled that they would 
go ahead with this in the face of the violent 
opposition of such a large proportion of the 
amateurs and the disinterest shown by the 
FCC. 

The petition, as I understand it, calls for 
the segregation of our phone bands on a three 
year schedule. First to go would be the favor¬ 
ite, 20 meters, which would be for Class A 
only (Advanced Class) starting in 1965. Then 
40 and 15, and finally 75 meters. The full grim 
details are supposed to be in the November 
QST. 

Since the ARRL has not yet been able to 
come up with any reasonable excuse for this 
attempt to step backwards, we wonder what 
they have up their sleeves. They certainly 
must have something, for otherwise their at¬ 
tempt is bound to fail and they surely must 
know this. 

As you may have surmised from reading my 
editorials for the last few months, I have been 
following this situation closely and watching 
for the League to present an explanation that 
doesn’t insult the intelligence of the average 
ham. 

If all goes as planned by the ARRL the 
General and Conditional Class hams will have 
only two little shreds of 160 meters and from 
ten meters up if they want to operate on phone 
in three years. 

I think this is lousv. 

* 

I’m not alone in this opinion. We are in the 
midst of preparing a booklet of the letters 
received on the subject of incentive licensing. 
It has been my past experience that an editor 
normally hears mostly from people who dis¬ 
agree with him, while those who agree nod 
their heads and let it go at that. I have been 
rather outspoken against this move and never 
before have I been so firmly backed up by my 
mail. In addition to the many agreeable letters 
I also received a considerable number of copies 
of letters sent to QST and their officials. A few 
negative letters came in also and they will 
be included in the booklet. If you are interest¬ 
ed in reading a close approximation of what 
the League probably received in answer to 


their editorials then send in a SASE, or $1 for 
this plus the next few IoAR Bulletins. Good 
reading. 

So what is the reason behind the ARRL 
petition? No one really knows. Some suggest 
that this is a pet project of the one or two old 
timers who seem to be running the League 
these days. Those of us who are still around 
remember what a good deal the handful of 
kilowatt ops had in pre-war times. The Class A 
bands were only 100 kc wide and held about 
eight or ten roundtables. It was no place for 
the low power op. The kilowatt boys had the 
bands to themselves and they loved it. I can 
easily understand how nostalgia might dictate 
a return to those glorious days. 

On the other hand, since one obvious result 
of Class A phone bands would be to force 
many thousands of ops back onto CW, many 
fellows are pretty well convinced that this 
move is just another in a long line of pro-CW 
actions by the League. Back in the pre-war 
days, when about 70% of the amateurs operated 
CW and about 50% didn’t even have a modu¬ 
lator, the shortage of phone bands for Class B 

was of little moment. But todav we have to 

* 

look far and wide to find fellows who can’t go 
on phone. What with SSB transceivers and 
thousands of mobile stations, the restriction of 
phone bands would create a great hardship. 

One of the ARRL Hq staff told me in con¬ 
fidence that the whole purpose of this ’’incen¬ 
tive licensing” escapade was to create contro¬ 
versy. The idea behind this was to make the 
League more talked about so that more ama¬ 
teurs would subscribe to QST. They certainly 
have succeeded in getting the ARRL talked 
about, but unless there are an awful lot of liars 
writing to me saying that they have not re¬ 
newed their subscriptions to QST this scheme 
has backfired. Suppose the QST boys are 
able to put their bill through? What then? 

As an Advanced Class licensee I would find 
20 meters a lot easier to use for about 75% 
of the operators wouldn’t be able to use it. 
This would make DX’ing simpler, but it would 
also prevent me from contacting a lot of 
friends that iVe been talking to for years. 
Eventually I suppose 75% of them would get 
their Advanced Class license and be back on. 
But a percentage of them either through anger 
at what had happened to them, laziness, or too 
much other busines would never be heard from 
again. 

Another great advantage would be the 
bargains in both new and used equipment that 
I would find. With thousands of amateurs 
dropping out of radio the prices would plum¬ 
met and I could pick up incredible bargains. 
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THREE REASONS WHY 
YOUR BEST BUY IS... 


DEPENDABILITY 


AMI C 

design decreases wind load 
end . provides * telescoping 
oction that permIts ra is in g 
and I ower ing of tow or sections. 

CRANK UP TO 60 FEET, 
mm TO 25 FEET and 
TTICH OVER FOR ACCESS 
TO ROTOR OR B EAM. 

TRENOTH Is built-in to 
every E-Z %y Tower...Heavy 
wall steOfl Jtubing legs, con* 
t i nuous did gonal bracing of 
s o l id? s tee I rod and electric- 
ca Ily weld ed throughout.. ..no 
loose So! t s or nuts here. E-Z 
Way design and strength are 
your assurance of DEPEND¬ 
ABILITY that you can count 
on year after year. See your 
nearest distributor today or 
write for free literature. 


Model RBX-60-3P (Painted) $335.00 
Model RBX-60-3G (Galvanized) $410.00 

MOUNTING KITS: 


DESIGN 


< f 


* * 
5 ..4 

<1 




V/ 

ix 


H 


GPK X60-3 (Ground Post) $125.00 

BAK X (Wall Bracket) $17.00 

Freight Prepaid anywhere in (48) U. S. A. 

Other Towers from $99.50 to $1995.00 



P, O. BOX 5767 


TAMPA 5, FLORIDA 


As more and more manufacturers went out of 
business I could build up a fantastic hamshaek 
at fractions of the old prices. This would have 
its disadvantages too for there certainly would 
be little new coming out into such a depressed 
market and it would probably be many years 
before any company came out with anything 
really remarkably new. 

Though a return to Class A licensing would 
probably help 73 at first through the sales of 
thousands of copies of an Advanced Class 
Study Manual and increased advertising by 
frantic manufacturers and distributors, in the 
long run it would hurt. 

In summary: as things look now I don't see 
how the League can possibly hope to succeed 
with their petition. The FCC doesn't hoodwink 
easily. Neither do most hams. I believe that 
I can safely say that unless there is some de¬ 
velopment that is not even forseen right now 
that the ARRL hasn't got a chance of getting 
our regulations set back 25 years. There is no 
denying that they have gotten a lot of publicity 
out of this though, so perhaps they will achieve 
their main goal even if they lose the battle. 

Technical Improvement 

While the ARRL is trying to decide what 
laws to try to jam through to force you to 
learn more of the technical end of ham radio, 
why not show them up by setting up a little 
self-improvement plan of your own? Perhaps 
I am wrong and it is necessary to throw most 
of the hams off the air for a while to get them 
to learn a little more theory. I don't think so. 

Let s take you, for instance. How about you 
doing something about technicalizing yourself? 
Forget all those excuses about not having time, 
hading too old to learn, and all that rot. You 
can, at home, in your spare time, become quite 
an expert on radio and it won't cost you much 
either. It really needn't cost anything extra un¬ 
less you want to invest in some reference books. 

What is my magic answer to this great 
problem? It is so simple I hesitate to tell you. 
You'll just laugh it off and there well be. If 
you were to take the time each month to read 
every technical article in 73 and make sure that 
you understand it you would soon find yourself 
with an impressive understanding of radio. 
You don't have to invest in a bunch of text 
hooks, license manuals, and like that. 

Sure, you'll run across parts of the article that 
you just don't understand. This is an important 
part of the learning process. By the time you've 
talked these problems out with fellows on the 
air or at vour own ham club vou will reallv 

(Turn to page 96* 
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Another Approach to TVI 

Harmonic Reduction 


TVI giving you trouble? Does your peanut 
whistle wipe out local channels just as if it 
were a kilowatt? Or are you maybe in the 
process of planning that next rig, and want 
to avoid any problems with the Tennessee 
Valley Indians? 

Hundreds of thousand of words have been 
written on the subject of TVI—but very few 
of them have really brought out one point 
which is of special interest to the VHF-minded 
ham who happens to live in a semi-weak-signal 
area (and this includes almost every place in 
the world, when you stop to think of those 
ahnost-out-of-range stations which a few 
people enjoy watching!). 

This almost-neglected point is simply that 
unwanted multiples of the original frequency 
are one of the most prolific causes of TVI from 
VHP transmitters! Almost any design will be 
sufficiently free from 50 me harmonics to stay 
out of trouble; most will be safe when it comes 


Jim Kyle K5JKX 
1236 N.E. 44th Street 
Oklahoma City 1 1, Okla. 


to 25 me harmonics as well. But the design 
practices commonly followed in VHP gear 
almost insure that plenty of harmonic energy 
still makes it to the feedline from the oscillator! 

Consider, for example, a 6-meter rig operat¬ 
ing on 50.250 me, from an 8375 ke crystal. 
The oscillator produces some output at 8.375 
me, 16.75 me, 25.125 me, 33.5 me, 41.875 
me, 50.250 me. 58.625 me, 67.0 me, 75.375 
me, etc. on up the scale. That harmonic at 
58.625 is right in the middle of Channel 2. 
The one at 67.0 is only 250 ke away from 
the video carrier of Channel 4. The 75.375 
me harmonic is just 625 kc away from Channel 
5—and many TV-set front ends will let it 
right on in! 

But, you may say, the tuned circuits between 
the oscillator and the final keep these harmon¬ 
ics down. 

And that is where, in all too many cases, 
you're dead wrong! 


6BA8, 6CX8, etc 


2E26, etc. 


XTAL 
8 .4 M e 



ANTENNA 


FIGURE l 


tOO jjfl 270 *** I iQ Opf 

'T 'T 


Typical circuit for simple 3-tube 50 me rig: 
similar coupling circuits are to be found in 


many units now operating although oscilla 
tor arrangement is unusual as is modulator. 
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Fig. 1 shows the schematic of a typical 
three tube 50 me peanut whistle (.it's not 
taken from any particular design, but the 
basics are there). Note that only two tuned 
circuits separate the oscillator and the final 
output circuit. The 25 me tank between the 
oscillator and the driver makes sure that the 
wanted third harmonic of the crystal gets 
the most boost—but the second, fourth, and 
fifth do pretty well also. Even the seventh and 
ninth get through to some degree. Then when 
these harmonics from the fifth up (40 me to 
around 90 me) hit the 50 me tank in the 
driver plate circuit, they get another boost. 
They’re too close to the 50 me desired output 
frequency to be held down very much in the 
final tank, and boom!—out the feedline thev go. 
The result? Galloping TVI. 

If you’re interested in seeing how this 
works. Fig. 2 is an approximate graph of the 
selectivity curves of single-tuned circuits (solid 
lines) against frequency. You can see that the 
unwanted harmonics are attenuated some 20 
db or more—but this isn’t enough to get rid of 
the TVI problems. 



t In Me 

Selectivity curves of single-tuned and dou¬ 
ble tuned circuits in typical VHF transmitter. 

FI is crystal frequency, F2 is tripler output, 
and F3 is final output frequency. Note how 
oscillator harmonics hit TV channels if al¬ 
lowed to get out; note also difference in skirt 
selectivity between single-tuned and double- 
tuned circuits. 

So what can we do about it? 

The simplest answer is to switch from the 

single-tuned circuits used in Fig. 1 to double- 

tuned circuits, coupled in such a way that the 

unwanted harmonies are reduced enough to be 

considered eliminated. But unless vou do a 

* 

little planning, you’ll end up with circuits so 
selective that you have to completely retime 
the rig from the oscillator on, every time you 
change frequency as much as 100 kc. This 
may be fine for fixed-frequency mobile rigs, 
but it’s one big pain in everyday operation! 

The lazy man’s answer to this is to make all 
the circuits bandpass (with a wide enough 
passband to allow QSY up to a megacycle or 
so at the output frequency. And before you 
ran away, let’s hasten to add that making the 
circuits bandpass isn’t near so difficult as you 
may have been led to believe in the past! 


The absolute bandwidth in cycles per sec¬ 
ond of any tuned circuit depends on just three 

factors—and vou can control two of them easilv. 

* * 

In fact, if you happen to have a commercially- 
built transceiver using single-tuned circuits a 
la Fig. 1, you will find it a relatively simple 
job to make it bandpass! And if you’re starting 
a new rig, you’ll find it no trouble at all to 
add the bandpass feature from the beginning. 

Before we get into the how-to-do-it, though, 
let’s take a look at some of the theory behind 
this whole business of selectivity. It will help 
immensely when you get around to designing 
your own application of these ideas. 

As mentioned a couple of paragraphs ago, 
the absolute selectivity in cycles per second of 
any tuned circuit depends on just three factors: 
the frequency at which it operates, the Q of 
the circuit, and (in the case of double-tuned 
circuits) the coupling between tanks. 

If any one of these factors is varied, the 
bandwidth will also vary. Bandwidth increases 
as frequency goes higher, and decreases as the 
Q is increased. The effect of changing the 
coupling varies, depending on the level at 
which the bandwidth is measured. 

In a transmitter, the frequency is usually 
fixed rather firmly and you can’t do much 
about it. Q, however, is a design choice which 
you can change; and coupling between the 
tanks is relativelv easv to vary. 

In selecting the Q at which you want to 
operate the circuit, several factors must be 
considered. The most important is that Q must 
not be too high if you want a relatively broad¬ 
band circuit. Since this is the opposite of 
usual procedure, it bears repeating: for maxi¬ 
mum bandwidth, keep the Q low! 

Air-core coils such as B&W Miniductor and 
Illumitronics Air-Dux have Q values of around 
200 at the frequencies well be dealing with 
mostly. The Q of slug-tuned coils varies with 
the siug material, the position of the slug in 
the coil, and the frequency. Since tuning the 
coil will change its Q, these coils are not rec¬ 
ommended for bandpass circuits—but if you 
want to use them, you’ll find Q ranges from 
about 40 to nearly 100. 

At this point you may be puzzled. How, you 
may ask, do I get that low Q without using 
a slug-tuned coil? The answer is to invest in 
a few composition resistors and shunt them 
across the circuit. This will knock the Q down 
to anv value vou want. Then you can use the 
air-core coils, which also make the coupling 
situation easier. 

Here we’ve been talking about coupling, but 
just what does it amount to? Actually, there 
are many ways of coupling a pair of tuned 
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Six of the most practical forms of coupling 
with tuned circuits A) Single tuned circuit 

B) Link coupled, k varies from 0.16 to 0.4 

C) Top coupled k D) Inductive bottom 
coupled E) Transformer coupled, k varies 
widely, depending on placement of coils 
F) "GE Ham News" coupler; special case of 
circuit E. 

circuits—but of these, only a few are really 
practical. Most of these practical methods are 
shown in Fig. 3. 

The simplest of all, of course, is the single 
tuned circuit as shown at A—but this is what 
we’re getting away from. 

Most widely used in transmitters is the 
link-coupled version shown at B. This con¬ 
sists of two separate tuned circuits, with a 
small link wound around the cold end of each 
and the two links connected together. This has 
the advantage that the two circuits may be 
physically separated; in addition, coupling can 


be varied by the size and position of the link, 
and since both links can be changed, a wide 
range of control is possible. The amount of 
coupling between circuits is usually denoted 
by the “coefficient of coupling” which is 
abbreviated k ; values of k for typical single 
links range from 0.40 (small link at end of 
coil) to 0.63 (large link wound over center of 
coil). To obtain the over-all figure for two 
coils, the individual values of k must be multi¬ 
plied, giving a range from 0.16 to 0.39. Smaller 
values may be obtained by spacing the link 
farther from the main coil. 

The top-coupled circuit shown at C is easy 
to calculate in theory, but proves a bit difficult 
to realize in practice. Its k can be calculated 
as shown in the illustration, but don’t forget 
to include all stray capacitance in the values 
of C2 and C3. These strays are what make the 
top-coupled circuit difficult to use. 

Shown at D is the inductive bottom-coupled 
circuit, which has been popular in past years 
for VHF converter applications but which has 
seen little use in transmitters. Like the top- 
coupled circuit, it’s easy to calculate—and un¬ 
like the top-coupled, it’s also easy to use. 

Finally, at E, is the transformer-coupled 
circuit. The coupling here is strictly magnetic, 
and depends largely on the spacing between 
the two coils. With typical ham equipment, 
it’s almost impossible to measure k accurately— 
and even harder to change it. 

The circuit shown at E is a variant of the 
transformer-coupled circuit first described in 
“G-E Ham News” several years ago. It has a 
k value depending almost entirely on the size 
of the coil, since it consists of a single length 
of coil center-tapped. 


6CX8 


2E26 



I ANTENNA 


FIGURE 4 


4-Wr—f 

ioo hLL 270 a moo \>i 

a: 


Circuit of Fig. 1 modified for bandpass 
double-tuned coupling between rf stages to 
eliminate TVI. Note only changes are addi¬ 
tion of two grid tanks and coupling links. 


Resistors across grid tanks are for control of 
Q as described in text; this modification may 
be made to any rig, or this circuit may be 
used for an economy 1 0 watter. 
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For our purposes, the ease of adjustment 
and freedom from critical physical placement 
of parts make the link-coupled circuit of 
Fig. 3-B the easiest to work with. Keep in 
mind, though, that the same principles apply 
to all these circuits—there's nothing to keep 
you from using one of the others if you like. 

Now let's look at the purposes of coupling 
the two circuits. There are two of these pur¬ 
poses, one the inverse of the other. The pri¬ 
mary purpose, of course, is to transfer power 
at the desired frequency from one circuit to 
the other. The other purpose is to prevent 
power at undesired frequencies from being 
transferred. 

The single-tuned circuit is probably the most 
efficient there is for plain power transfer , but 
it falls far short when it comes to rejecting un¬ 
desired frequencies. 

So we turn to double-tuned circuits. First 
let's assume that there is no coupling between 
our two circuits, but that power gets through 
anyway (this is what happens when we 
separate two single-tuned circuits by an ampli¬ 
fier stage). The selectivity is somewhat better 
than a single-tuned circuit, but the top of the 
curve is still pretty broad. 

Now let's couple the two circuits, ever so 
lightly. At first, we find an extremely narrow 
selectivity curve—but also very little transfer 
of power from one to the other. 

As we increase the coupling, more and more 
power is transferred. At some stage, we find 
that the power transfer rises to a peak, and 
as we increase the coupling still more we dis¬ 
cover the power transfer drops off. However, 
if we now vary the frequency slightly, we will 
find that we have two peaks, spaced approxi¬ 
mately equal distances above and below the 
original peak. 

As the increase of coupling continues, the 
peaks move farther and farther apart. At the 
same time, the dip between them gets deeper 
and deeper. Finally, the dip is so deep and 
the spacing so wide that the arrangement be¬ 
comes useless. 

That point at which we discovered the 
single peak is known as “critical coupling,” 
and strangely enough it always happens that 
this stage is reached when the product of the 
k and the coil Q is exactly 1.0. This gives us 
a relationship between k and Q which we 
can use to predict other circuit behavior. 

For instance, if kQ = 0.7, the circuit will 
have the same bandwidth in the region of its 
peak as a single-tuned circuit. However, only 
some 70 percent of the power will be trans¬ 
ferred. 

With a kQ product of 1, maximum transfer 


of power will take place, but bandwidth in the 
nose region will rise to 1.4 times that of a 
single-tuned circuit. 

Raising the kQ product to 2, we find that 
power transfer is still within a few percent of 
maximum, and bandwidth has risen to three 
times that of the single-tuned circuit. 

All these bandwidth figures are applicable 
only in the region of the “nose” of the curve, 
near the desired frequency. How about down 
on the skirts of the curve? Say, some 30 db 
below the level of the desired frequency. 

With a single tuned circuit, the 30 db band¬ 
width is some 50 times as great as the 3 db 
bandwidth. This is inadequate. 

With double tuning and kQ z: 0.7, 30 db 
bandwidth is only 7 times as great as that on 
the nose. 

When kQ = 1, the 30 db bandwidth is 8 
times the 3 db figure of a single-tuned circuit , 
Since the 3 db bandwidth of this circuit is 
1,4 times as great as that of the single circuit, 
though, the 30 db bandwidth of this circuit 
is only about 5.7 times as wide as its nose. 

With kQ — 2, 30 db bandwidth is 13 times 
the 3 db figure for single tuning, or 4.3 times 
as great as the nose of the single-tuned circuit. 

The relationship between 3 db and 30 db 
bandwidths is important in that it tells us the 
shape of the curve; for this reason, it's called 
the “shape factor.” Shape factor of a single- 
tuned circuit is approximately 50 to 1. That 
of a double-tuned circuit where kQ = 0.7 is 
about 7. If kQ = 1, shape factor is 5.7. If 
kQ z= 2, shape factor is 4.3. 

All this time, we've been talking in relative 
terms. Now let's find out how many cycles 
wide these bandwidths are. 

The absolute width of the band, in the nose 
region, is determined only by the frequency 
and the Q. Though some engineers might 
quibble, the approximate relationship is that 
3 db bandwidth for a single-tuned circuit or 
double-tuned circuit when kQ—0.7 is equal to 
the center frequency divided by the Q. Thus 
a single-tuned circuit at 25 me with a Q of 50 
would have a 3 db bandwidth of 500 kc. If 
the frequency remained the same but the Q 
were increased to 200, the bandwidth would 
drop to 125 kc. 

This whole business of bandwidth can be 
summed up in a table such as that shown 
here (Table 1). 

Table 1. Bandwidth as a Function of Frequency 


Coupling 

-3 db 

-30 db 

Shape Factor 

Single-tuned 

VQ 

50VQ 

50 to 1 

kQ = 0.7 

VQ 

7f o/Q 

7 to 1 

kQ=r 1 

1 -4f 0 /Q 

8f 0 /Q 

5.7 to 1 

kQ =r 2 

3f./Q 

13 VQ 

4.3 to 1 
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65,624 IN USE 

BLITZ BUG is the only USER PROVEN — full time coaxial 
lightning arrester. It is a precision engineered electronic 
component, machined from solid brass tubing, and silver 
plated throughout for maximum conductivity, A sealed osr 
chamber with three discharge points provides constant static 
drain off to greatly reduce chances of a direct lightning 
strike. In many cases the Blitz Bug will eliminate static noise 
problems. When properly installed the Blitz Bug will protect 
your equipment from heavy damage which can be caused 
by direct lightning strikes. Blitz Bug will handle 1 Kw fully 
modulated, with negligible insertion loss, and no increase 
in the standing wave ratio on the line. 

BLITZ BUG is manufactured under U. S. Patent No. 2,922,913, 
BLITZ BUG is in constant daily use with more than 65,000 
amateurs, government agencies, and commercial-industrial 
users. Blitz Bug is carried in stock by leading distributors 
throughout the world. Buy your Blitz Bug today, through your 
local distributor, or write Dept, AB-1 


Cush 




'There's no better insurance 
than BLITZ BUG" 


raf t 


type 83 UHF connec¬ 
tors — for direct to 
equipment installa¬ 
tion, accepts one PL-259 and 
one SO-239 


Model LAC-2- 

type 83 UHF connec¬ 
tors — for insertion 
at any point in the 
cable, accepts UG18B/ 
connectors 


Model LAC-2N- 

Type N connectors — 
for commercial use 
inserts at any point in the 
cable, accepts two PL-259 
U connectors 



$ 


4.45 



$ 


5.95 


621 HAYWARD ST. • MANCHESTER, N. H. 


Thus you can see that to obtain the nar¬ 
rowest skirts (smallest shape factor) the 
coupling should be larger, but this in turn will 
increase absolute bandwidth, requiring an in¬ 
crease in Q to trim things back in line. 

And if you Ye questioning, at this point, the 
earlier statement that all this is simple, relax. 
You Ye just completed the theory part. Now 
we Ye going to put it in practice, and you’ll 
be surprised how little of the theory is really 
essential to make it work. 

The first step, in putting this to work, is to 
select an approximate Q for the circuit. As a 
guide, a Q of 50 for all coils will give you a 
possible 3 me bandwidth on 50 me, by over¬ 
coupling a bit. If you don't have any means of 
measuring Q, don’t worry—just put in the coils 
and rig adjustable links between them. 

The procedures described from this point 
onward will probably cause several cases of 
apoplexy among our more highly trained 
engineers with fully equipped labs available. 
There are rough-and-ready ways of doing the 
job, not precision measurement techniques. 
Admittedly, they are not highly accurate— but 
thev will work. 

With the links in place, you Ye ready to find 
out just what the Q and kQ values you actually 
have really are. Start out at the final stage. 
Hook in a grid-current meter (if your rig 


doesn’t have one) and leave the final plate 
and screen voltage off. Couple a grid-dip 
oscillator or high-output signal generator to 
the grid of the driver and drive it at output 
frequency. Monitor the frequency with your 
station receiver, using the highest harmonic 
you can to make the readings more accurate. 

First, tune both of the tuned circuits you re 
adjusting to center frequency. To do this, hook 
a 2200 ohm resistor across one tank while 
tuning the other, to swamp out the tank not 
being tuned. Center frequency, incidentally, 
is that spot halfway between your desired 
band edges; it would be 51.5 me if you want 
to cover 50 to 53 me. 

Now adjust the coupling from the GDO to 
the driver to get as much grid current as you 
can; note the grid current reading. Then adjust 
the GDO frequency downward until the grid 
current drops to 70 percent of its original 
value (don’t worry if it goes up first—it will, 
if your circuit is approximately correct to start 
with) and note the frequency at which this 
happens. Subtract it from your center fre¬ 
quency, multiply by 2, and you have your 
3 db bandwidth. 

Keep tuning downward until the grid-cur¬ 
rent reading falls to 3.2 percent of its original 
value; this mav be a mite difficult to read if 
the original grid current was less than 10 ma, 
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since with a 10 ma original grid current this 
figure would be only 0.32 ma. However, try to 
get it as accurate as you can. 

Then subtract the frequency at which this 
happens from the original center frequency 
and multiply by 2 to get the 30 db bandwidth. 
Divide the 30 db bandwidth by the 3 db 
bandwidth to find out the shape factor. 

Also divide the center frequency by the 3 db 
bandwidth, to find out the original circuit Q. 

Now a look at Table 1 in this article will 
tell you the approximate value of kQ for your 
circuit, by comparing your measured shape 
factor with those listed. The final calculation 
gave you the effective circuit Q. 

For the best harmonic reduction consistent 
with wideband operation, a kQ value of 2 is 
recommended. If your kQ value is too small, 
increase the coupling somewhat by moving the 
link on one or both coils. 

If the kQ factor is right but the actual band¬ 
width is too small, lower the Q by shunting a 
composition resistor (100K is a good value 
to start with) across each coil. Increase the 
coupling to keep the kQ value approximately 
the same. 

After each variation of the circuit, repeat the 
measurement process. 

It shouldn’t take over two or three trials, 
once you get the hang of it, to make the band* 
width come out to just what you want while 
keeping the kQ factor (and the resulting shape 
of the curve) where you want it. Once the 
final-to-driver coupling is properly adjusted. 


(Continued from page 28, October issue) 
letter perfect every time, and second, the cir¬ 
cuit may have worked for the author by a 
fortunate layout of parts. Try to understand 
the operation, see if it is logical, and grid dip 
the rf coils. Merely because the authors were 
resonant doesn't make yours resonant. Keep 
trying and changing, and you'll make it. 

30. After the transmitter is built, the adjust¬ 
ment (parasitic suppression, neutralization, 
“bug” removal) separates the men from the boys. 

31. Electrical ground and earth ground are 
not always the same. 

32. Cathodes of a grid driven final work best 
when taken DIRECT to ground; measure that 
tube current somewhere else. 

33. Usually you get higher efficiency with sin¬ 
gle band coils in the transmitter or receiver. 

34. Lay your if strip, audio circuits, rf strip, 
in physical straight lines on the chassis when¬ 
ever possible. 

35. Shield for TVI, but make it all removable, 
and don’t leave the heat in. 


move to the coupling between oscillator and 
driver and repeat the process. 

The end result will be a rig with essentially 
constant drive over the entire operating range 
you want to use, with only one tuning control— 
the final output. 

Some hints to help—if you’re working with 
a very low power rig, you can use the rf voltage 
at the grid instead of the grid current as an 
indication. The same ratios apply. 

And this works as well with converters or 
receiver front ends as it does with transmitters, 
reducing if feedthrough, birdies, etc. Here, 
feed in signal to the grids and measure voltage 
past the coupling circuit with an rf VTVM. 

The only essential difference between the 
ideas presented here and the conventional link- 
coupled circuits in wide use is that here, the 
coupling and Q are adjusted to provide desired 
bandpass action so that intermediate tuning in 
the drivers can be eliminated. Existing link- 
coupled rigs can be modified for easier opera¬ 
tion by applying the measurement and adjust¬ 
ment techniques described in this article. 

Finally, in case you want to read up on the 
complete technical and theoretical side of the 
subject, try the fourth edition of Reference 
Data for Radio Engineers published by IT&T 
and available from Radio Bookshop. Pages 
236 to 246 contain the full details, and the 
theory portion of this article was derived 
mainly from information contained in these 
pages. 

Good luck—and happy bandpassing. 

. . . K5JKX 

36. Ground all metal cabinets and fuse for 
the rating of the gadget. 

37. An antenna that is adjusted to resonance 
in one location will probably not be resonant 
to the same frequency in another location if 
it depends on the earth as part of the opera¬ 
tion. 

38. A powdered iron core is frequency con¬ 
scious, some go much higher than others in 
frequency. 

39. To wind rf, i/, or antenna transformers for 
maximum gain, they must be capacity' aiding, 
arranged so that plate connects to start of 
primary and grid of next stage connects to 
end of the secondary, both coils wound in the 
same direction. 

40. Just lay the leads in the solder termina¬ 
tions, don't twist them, and then do a good 
job of soldering after all the leads are in. 
Twisting merely makes them difficult to re¬ 
move. The lead will break before the joint 
breaks if you soldered it properly. 

41. If in doubt about a published magazine 
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article, write the author, he should know. many commercial operators on the bands now. 

42. 99 per cent of all the technical problems 44. Try regulating the filaments in the re- 

have already been hashed out by someone else. ceiver and exciter. Besides the B+ you’ll be 

Check the books and journals and know, then surprised at the improvement, and it is easy 

argue if you can. with solid state. 

43. Know what is in your little black boxes, 45. Daisies don’t tell. 

don’t be just a knob-twister. There are too . . . W5IUR 


A 432mc Converter 

using the Navy surplus CFN-J/.6ADT 

Leroy May W5AJG 
9428 Hobart St. 

Dallas 18, Texas 

Photo credit: Jim Dungan KRLD DaUas 

The rf to if converter chassis CFN-46ADT of a transmitter, modulator and if to video 
is a component of the Navy BP Radio Equip- converter, the receiving rf to if converter is the 
ment, which is an interrogator-responder for only section in which we are interested at this 
military identification and is used as a com- time. 

plement to the companion radar equipment This unit consists of two radio-frequency 
to identify the craft being interrogated. Al- amplifier stages using type 2C40/446A tubes, 
though the complete BP equipment consists a converter stage using a type 2C40/446A 



432 nc mcy 


Y'. 




Wm 






WMm 










is 


WmmB 


Front panel view of CFN-46ADT unit built into a 432 me converter. 

Plate tuning for 1st and 2nd rf stages and the antenna input is shown marked. 

The old oscillator dial now becomes the tripler tuning dial. Xtal and first multiplier 
adjustments may be adjusted thru holes in the panel. 

The 14 me if Amplifier stage is at lower right. In on left, out at right. 
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tube, and a self-excited local oscillator using a 
type 955 triode acorn tube. This last named 
stage will have to giv e way to something more 
modern and stable, but the first three named 
stages will remain as is, more or less. To con¬ 
tinue the description, the amplifier stages util¬ 
ize a grounded grid circuit in which the input 
is coupled to the cathode and the output 
coupled to the plate circuit. The grid forms 
an effective shield between the two circuits 
(grounded-grid) and reduces feed-back to a 
negligible value. To obtain uniform results, the 
plate circuits are loaded somewhat heavier | 
than for optimum output. The input and out¬ 
put circuits are matched to 50 ohm impe¬ 
dances. Both the cathode circuits are pre- j 
timed, and the plate circuits are tuned by | 
means of the slotted shafts marked “1st rf’ 
and “2nd rf” on the front panel. Because ol | 
the physical arrangement of the input and out- j 
put jacks, it is possible to jump any one of the 
stages by merely changing the plugs. Illus¬ 
tratively, the 1st rf amplifier can be jumped j 
by connecting (P602) (input to 2nd rf am- | 
plifier) to (J602). The second rf amplifier can 
be jumped by connecting (P603) (input to 
converter stage) to (J603) (output of 1st rf 
amplifier). It is quite interesting to jump 
stages in this manner and see what happens to 
the gain and S/N ratio of a signal. Also, other 
experimental pre-amplifiers may be jumped in 
to the rf line or directly to the mixer for com¬ 
parison results. 

These rf cavities are beautifully built, silver 
plated, and are marvels of stability. No ten¬ 
dency towards regeneration or oscillation is 
present and they will not drift in tuning over 
long periods of time or with temperature I 
changes. 


The converter stage (mixer) is also a 2C40/ 
446A grounded-grid type where both the in¬ 
coming signal and the signal from the local 


oscillator are fed into the cathode circuit. The 
cathode of the mixer is pre-tuned similar to 


the two rf stages. 

The original oscillator stage is a self-excited 
type Colpitts design in which the tuned circuit 
is composed of invar open lines and makes use 
of a type 955 acorn tube. Timing is aceom- | 
plished by means of a pie-plate disc coupled i 
to the open end of the line. As before men¬ 
tioned, this stage will undergo some revisions 
and will he made into the final push-pull tripier 
of a erystal-oseillator-multiplier string by 
changing tube type and revamping the open 
lines. More later on this subject. A counter on 
the front panel marked “RECV-OSC” indicates 
the relative position of the pie-plate capacitor 




THE SWAN SW-240 THREE BAND 
SINGLE SIDEBAND TRANSCEIVER! 





CRAFTSMANSHIP, RELIABILITY, 
UNEQUALLED PERFORMANCE 

ask the ham who owns one 


240 WATTS Peak*Envelope*Power SSB input. 
200 watts CW input. 60 watts AM input. 

6DQ5 P.A. TUBE. This rugged, reliable tube is 
one of the reasons why Swan Transceivers 
consistently show more talk-power than others. 

AUDIO RESPONSE. Flat within 3 db over the 
entire speech range from 300 to 3300 cycles. 
This is why Swan Transceivers are so well 
known for their excellent, natural sounding 
audio quality. 

FREQUENCY RANGE: Full coverage of 20 and 
40 meters: 13,990-14,380 kc; 6900-7340 kc. 
80 meter coverage: 3640-4030 kc. (Full 80 
meter coverage available with accessory kit.) 


- Swan Bandpass Filter: High frequency crystal 
lattice, 3 kc bandwidth at 6 db down. 

- Sideband Suppression: 40 db. Carrier Suppres¬ 
sion: 50 db. 

- Frequency Stability: Fully compensated for 
wide variations in temperature, supply volt¬ 
age, and mechanical shock or vibration. 

- Receiver Sensitivity: Better than 1 microvolt 
for 10 db $ N ratio. 

- Break-In CW Operation. Auxiliary relay termi¬ 
nals for linear amplifier control. 

- Total of 15 tubes. — All aluminum chassis 
and cabinet construction. 

- 5V2 in. high, 13 in. wide, 11 in. deep.— 
Weight: 11% lbs. 


ACCESSORIES 


SW-117AC POWER SUPPLY.$95 

SW-12DC POWER SUPPLY.$115 

SIDEBAND SELECTOR KIT.$ 18 

MOBILE MOUNTING KIT.$ 19.50 



SEE OR 
WRITE YOUR 


ELECTRONICS CORP 


TOP A Y! 
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ORIGINAL SCHEMATIC - CFN-46ADT 
FIGURE ! 


plate tuning the lines. This will be left as is, 
and merely relabeled “MULTIPLIER.” 

This CFN-46ADT converter was designed 
to receive a fixed frequency of 493.5 me, but 
will tune down to 432 me with no pain or 
strain. Absolutely no alterations to the two rf 
tanks and the mixer tank will be necessary 
in our first set-up. Only the existing oscillator 
stage will be modified and additional circuitry 
in the way of a multiplier chain will be added. 

How good will the converter be when com¬ 
pleted? This can not be stated to any exact 
degree, since precise measuring equipment is 
not available at this station. As far as noise- 
figure values are concerned, the type 2C40 
tube was one of the early answers to the me¬ 


dium low UHF receiving problem and was 
widely used in radar gear during WWII. No 
doubt, later tvpe UHF tubes such as the 
6299, 7077, 7768 and, more recently, 8058’s 
are better suited (and much more expensive), 
but the two rf stages of 2C40*s with their coax 
cavity construction will do a reasonably good 
job even today. At the end of this article, addi¬ 
tional suggestions will be presented to up¬ 
grade further, if desired, this CFN-46ADT 
converter, but first we should complete our 
modifications and get the unit receiving prop¬ 
erly for preliminary on-the-air tests. 

As far as sensitivity goes, this Navy unit as 
used in the original BP equipment was rated 

with a sensitivitv of about 6 microvolts. This is 

* 
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Rear panel view of CFN-46ADT unit. 

Power supply equpt, at left. The crystal-multiplier minibox is shown bolted to 
46ADT chassis. OB2 regulator tube can be seen as well as crystal. 

The tripler to 418 me using the 2C51 tube is behind the mixer pot and can not be 
seen. 

The 1st and 2nd rf amplifier coax pots are from right to left. The input and outputs 
of the pots are on standard coax UHF plugs and can be jumped as desired. 


for a signal-plus-noise to noise ratio of 3 to 1, 
and with an if bandwidth of 4 me at 6 db 
down from the output at the tuned frequency. 
Since in our case, the converter will be work¬ 
ing into a sharp communications type receiver, 
rather than a broad radar type if system, we 
should be able to beat this bv quite a little bit. 

Certainly it is sensitive to at least a half-micro- 

* 

volt or less by ham standards, but again preci¬ 
sion measuring equipment is not available. 
Generator leak-thru was present below the 
half-microvolt range, which upset definite 
measurements. 

Availability of the unit? Actually, this is not 
definitely known either. Most of the 432 me 
workers around this area seem to possess one 
of these units, or have had one at one time or 
another. Quite a few ? were distributed in the 
various MARS programs. They have been 
seen in various junk-yards, some in excellent 

condition—even new condition. However, very 

* * 

few people seem to have put them to work. 
It is hoped this description will be of some 
help in this direction. 

Modifications 

As previously mentioned, the first and sec¬ 


ond rf cavity stages are unchanged from the 
original. It may be necessary to adjust the 
series dropping resistors R601, R602, R604 
and R605 in the B plus plate line, according to 
the supply being used to power the converter. 
This wall be discussed under “Operation/’ 

The rf cavity mixer stage V603 will require 
a few changes. Actually, the coax cavity itself 
remains unchanged but a few minor changes 
underneath this stage will be necessary. Con¬ 
sult the original schematic and then compare 
with the modified schematic. Included would 
be the resistors R60S and R609 to adjust the 
mixer plate voltage to the new r recommended 
operating value. A 2.5 mh rf choke is added in 
the plate circuit and the 14 me if output is 
fed to the added if amplifier stage through a 
short coax cable. 

Now for the oscillator stage. This 955 acorn 
self-excited oscillator stage is changed into a 
push-pull tripler with energy at 139.3 me 
being fed into the grids of a substituted 2C51 
double triode push pull tube and tripling to 
418 me in its plate circuit. The 139.3 me 
energy wall be generated by a separate tube 
(6U8) enclosed in a small mini-box and fed 


20 


73 MACAZINE 


















to the 2C51 by a short link. Details on this 
crystal-multiplier box shortly. 

Back to the 2C51 tripler. The original invar 
tuning lines as used with the 955 tube were 
altered in this manner; Capacitor C617 is 
eliminated and the end of the lines at this 
point are joined by a loop of tinned wire, 
thereby shorting the lines at this point. At the 
tube end of the lines, the 2C51 tube is sub¬ 
stituted without removing the original 955 
socket. This is done by wiring a ceramic nine- 
pin socket with stiff bus-wire as short as pos¬ 
sible and soldering these short leads directly 
on to the existing acorn socket—pins 4 and 5 
of the new socket going to pins 2 and 3 of the 
existing socket. The heaters of the new tube are 
tied to the heater pins of the 955 tube. Like¬ 
wise the cathode. The new added grid coil 
of the 2C51 is resonated at 139.3 me with a 
small butterfly type capacitor and six turns of 
tinned wire. A two turn link couples the pre¬ 
ceding crystal-multiplier chain to this 2C51 
grid coil. The injection take-off point on the 
tuned line is left as is and the original coupling 
capacitor C43 is left in the circuit. 

Crystal-oscillator-multiplier stage. Fig. 3 
shows details of the 6U8 oscillator-tripier. 
Since 14 me is used as the if frequency, the 
starting crystal is 46.444 me. All the com¬ 
ponents are contained in a mini-box 4.5 x 2 x 
1.5 inches. The photograph will show this 
box bolted on the side of the CFN-46ADT 
chassis. The 6U8 tube is bottled up inside this 
box and the crystal is left on the outside. An 
OB2 regulator may be seen. All components 
are described under the schematic. Be sure 
and use all the power lead filtering as shown 
and vou will experience smooth operation with 
no spurious beats or birdies. 

The 14 me if Amplifier. Although not strict- 
ly necessary, due to the ample rf pre-amplifi¬ 
cation ahead of the triode mixer stage, it is 
desirable nevertheless, to include a 14 me if 
amplifier to bring up the output of the mixer 
so as to work into just about any type receiver. 
A gain control is included in this stage to 
adjust the level to suit the receiver used. A 
type 6CB6 pentode is used. The rather low if 
of 14 me allows one to use a tube of this type 
without excess noise being added to the cir¬ 
cuit. The over-all noise figure of the converter 
is determined way ahead of this stage and 
unless regeneration is present in the 6CB6, its 
added noise is considerably below the operat¬ 
ing level of the mixer and rf stages. 

It can not be argued that 14 me is the 
optimum if for 432 me operation. It probably 
is not. 28 me, 50 me or perhaps even 144 me 
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Available in all std. AC and DC voltages. Con¬ 
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DK2-60B with UHF Connectors, .$19.00 
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6U8 

OSCILLATOR-TRIPLER 



FIGURE 

could be shown to be better on paper. How¬ 
ever, other problems can be present, such as 
undesirable feed-thru from strong local 50 or 
144 me stations. This can be difficult to elim¬ 
inate, especially if the 432 me converter is fed 
into another high sensitivity 50 me or 144 me 
station converter, thence into the station re¬ 
ceiver. The terrific gain an dthe various beats 
from the conversion oscillators may well nul¬ 
lify the higher if advantages. It also ties up 
the 50 or 144 me station converter at the same 
time. With the 432 me band rather uncrowded 
(to say the least) at this stage of the game, 
the lower 14 me frequency was found to be 
cleaner and less troublesome by far. Actually 
there are no spurious beats or birdies in this 
receiving set up and no if feed-thru if the sta¬ 
tion receiver is reasonably tight in the antenna 
input section. If it is not tight, it would be 
wise to take time out and see if the feed-thru 
can be further eliminated either by shielding 
and/or filtering of power leads, etc. 

Operation 

A power supply capable of delivering 250 
volts dc at 60 ma and 6.3vac at 3.5a will be 
necessary to power the converter. The instruc¬ 
tion book on the 46ADT specifies a voltage 


of 180v at the plates of the two rf stages 
(V601-V602) and 160 volts at the plate of 
the mixer tube V603. After operating at these 
voltages for some time, we found that we 
could reduce this value to about 75 volts on 
each tube of the 2C40’s without actually dam¬ 
aging the S/N ratio to any detectable extent. 
As a matter of fact, it appeared to actually 
help reduce the inherent noise of the unit, 
while the signal remained intact—and this is 
recommended to you to try. This is easy to do 
by bridging R601, R602, R604, R605, R608 
and R609 with appropriate values of resistors 
for a trial. With the new voltages on the 
plates, the current drain will drop to about 
4 or 5 ma per tube. Also for long life on the 
2040*8 it is perssible to reduce the heaters 
to 5.8v from 6.3v. Just add enough resistance 
wire from an old rheostat to the line feeding 
the 2C40 heaters. Tubes have been in use for 
two years without replacement under these 
conditions. 

Tune up. Lacking expensive lab type equip¬ 
ment, the preferred method of tune-up for the 
average ham will be an out of town weak 
432 me signal. The run of the mill signal gen¬ 
erator route will get you in the ballpark but 
the final tuning should be done with the dis- 
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sive but dependable tower or a large rugged, 
motor raised and rotated tower, or some¬ 
thing in between, TRI-EX is your best buy. 
Write for information about TRI-EX Towers. 
There is one designed to meet your 
requirements. 


TRI-EX designs and manufactures a complete 
line of towers. There is a TRI-EX Tower de¬ 
signed to fit your particular antenna load 
requirements. TRI-EX Towers come in many 
sizes with or without a long list of accessor¬ 
ies. Whether you need a simple, inexpen¬ 


127 EAST INYO STREET/TULARE, CALIFORNIA/ 
TELEPHONE: 209-686-3411 TWX: 209-871-5393 







taut weak signal. Do not use a strong in-town 
signal unless your antenna can null the response 
to a very low value. The best S/N ratio is 
found with a very weak signal. Tune each 
cathode and plate control (two on front panel 
and three on the rear side of the cavities) 
until the very best S/N ratio is obtained. You 
will find that these adjustments will stay put 
month after month and the unit will be very 
stable in every way. The selectivity of the coax 
cavity rf circuits will require retuning after 
excursions of a few hundred kc’s but this is an 
advantage rather than a disadvantage under 
present conditions. 

Further Suggestions 

A word was said at the start of this article 
regarding the evaluation of the 2C40 tube in 
terms of later type tubes such as the 7077, 
6299, 7768, 8058 and others. It is true the 
newer tubes will undoubtedly produce a lower 
noise figure, but the availability of all but the 
8058 s is rather limited to the general UHF 
man. The 8058 shows great promise at $13.25 
and it is hoped the price of this tube will be 
further reduced by RCA. 

To upgrade further this CPN-46ADT, the 
use of the W.E. 416B tube is recommended. 
This tube is still available in scrounge circles 
and remains a first rate tube at 432 me. Under 
full ratings with air blowing on the seals, it is 
entirely possible to obtain noise figures in the 
order of 4 to 5 db. However, the life expect¬ 
ancy may not be quite as good as the amateur 
would like. Operated with lowered plate and 
heater voltages and less air, the life can be 
made long, and the operation is still quite 
good under such conditions—the N/F prob¬ 
ably being of the order of 6-7 db. Might even 
be a bit better with some tubes. 

The 416B is also peculiarly adapted to 
readi.lv fit into the coax cathode cavitv tank 

* n 

circuits of such a converter as this, and with 
reasonable modifications will definitely help 
your over-all 432 me receiving capability. 

Such modifications have been made on the 
2 rf stages of the 46ADT at this station and 
were well worth the effort. This will be the 
subject of another article, and after you get 
the converter working with the original 
2C40\s, the undertaking of such a project is 
again recommended for vour consideration. 

As this article is being written in May 1963, 
the tube type 8058 is being given tests in this 
converter. W5QOA, who helped with the 
original modification using the 2C40’s, has 
come up with a very nice adapter which will 
allow the 8058’s to be plugged into the 46ADT 
in place of the now existing 416B’s. Prelimi¬ 


nary work with these new tubes seem to point 
to excellent results—although not enough ex¬ 
perience with on the air comparisons between 
the 416B and the 8058 is available at this 
writing. It appears definite, however, that it is 
going to be a rather close race, from a prac¬ 
tical point of view. 

After this, the parametric technique will of 
course be the ultimate answer at 432 me, but 
it may be pointed out that the above converter 
still will make an excellent unit for the para¬ 
metric pre-amplifier to work into—since it is 
wise to provide the best you possibly can in 
the way of a converter before you tie on the 
parametric device. . . . YV5AJG 


A Perfect Match 


Doris Viney VE3DGV 
Box 424 

Kenora, Ont., Canada 

So, you are going to marry an Amateur, and 
live happily ever after. All your friends and 
relations figure it's a perfect match (matri¬ 
monial wise, that is). Even Dad was won over 
when he heard that Bob was electronically 
minded enough to pass a code and theory 
exam, and obtain an amateur licence. “That’s 
the type of fellow who would go far in this 
age of Telstar,” Dad prophesied. Yes, I will 
agree. Bob would go far—but not quite the 
way Father predicted. Every ham goes far into 
the night, chasing those elusive dx stations; 
and far from home on field day, totally oblivi¬ 
ous to any suggestions to the contrary his 
xyl might be making. 

So, right from the start, if you want this 
match to get off on the right footing—and be 
equipoised, shall we say— first things must 
come first. And that means hamming has top 
priority, about 99.9%, to be explicit. Such 
ordinary things as meals, bedtimes, dentist 
appointments, meetings, company, holidays, 
etc. come under the .1% heading. 

Never expect your ham husband to come at 
the first call for meals—or the second—or the 
third. Experience has taught, in the worst ham 
cases, to give the first call to dinner at the 
precise moment the roast is taken from the 
freezer. Then, once every hour, on the hour, 
as the dinner progresses—another call is given. 
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By the time the roast is clone to perfection, the 
Yorkshire puddings have popped, and the 
coffee is perking merrily, he will have a slight 
twinge of conscience at holding dinner up so 
long, and dash to the table on the double. 
This arrangement has kept peace in many 


NOW 

« • • « **•••**•*♦*■*** - * * 

AN EXCITING NEW 2KC 

chanical Filter 


M odi fic atio n 


IS AVAILABLE FOR THE DRAKE 2A • 2B 

■xg: RECEIVER:!® 

. . . EXCLUSIVELY AT HENRY RADIO 


ham homes every Sunday—no more frustrated 
wives, or dried-out Sunday dinners. Just one 
precaution here, though. Better keep some 
TV dinners on hand just in case all bands are 
dead when the sun spots are in their worst 
cycle. 

And, while you are blithely shopping for 

vour beautiful trousseau—a word of advice 

* 

here. Buy plenty of outdoor clothing for every 
kind of inclement weather. That may seem 
odd, but that is just what you will be needing. 
Statistics show more antennas are broken, re- 
built, strung up, experimented with, shortened, 
lengthened, soldered, swr eliminated against, 
etc., in weather best suited to a good book, an 
old armchair, and crackling logs in an open 
fireplace. 

If there is a night school handy, quickly 
enroll in one of their classes that will give you 
a smattering of basic electronics, basic elec¬ 
tricity, and basic engineering. You will need 
to know the names of the parts in the basic 
amateur receiver and transmitter—what each 
does and does not do. 

A few practical lessons on working with a 
screwdriver, soldering iron, drill, chassis 
punch, etc., are excellent insurance against 
blisters, burns, and general frustration. Time 
will come when vou are automatically expected 
to cope with such foreign aids as these. And 
remember, 4-40’s and 6-32 s just do not mix. 

(Turn to page 104) 


LIKE MAGIC THE DRAKE BECOMES A 
TRULY SUPERLATIVE SSB RECEIVER. 
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Mitche! Katz W2KPE 
147» 11 76th Avenue 

Flushing 67 # New York 


SWR / PWR 

METERS 


Every so often in the various radio publica¬ 
tions there appears an article about an SWR 
meter or an rf power meter. Such an article 
did appear in a recent issue of 73 Magazine. 
In practically all of these projects the use of a 
meter having a 0-1 scale is prescribed. The 
meter itself may have a 0-1 milliampere or 
perhaps a 0-100 microampere movement. 

For the purpose of checking SWR a cali¬ 
brated graph may be included with the article. 
More often, however, even this time saver is 
omitted and it becomes necessary to resort to 
mathematical computation in order to arrive at 
the answer. The usual formula that is included 
is: VSWR= F+R divided by F—R, where F 
is the forward meter reading (usually full 
scale) and R is the reflected power reading on 
the meter scale. More about this later. As an 
assist to those using SWR meters, an SWR/ 
PWR meter scale is being featured with this 
article in order to eliminate the annoying 
math. If this scale is cut out and handled with 
care it may be pasted to the back of the orig¬ 
inal meter scale to facilitate making measure¬ 
ments. Although this scale has been made up 
for a Weston model 506 meter, it should work 
with meters of other manufacturers as well. 
Using this scale it would no longer be neces¬ 
sary to use a 0-1 milliampere or 0-100 micro¬ 
ampere meter. Almost any meter having suffi¬ 
cient sensitivity to give a full scale Forward 
reading with your transmitter could be used. 

Now about the scales. First the meter arc 
itself is broken down into 10 heavy markers. 
This would represent a basic scale of 0-100 
with each of the heavy lines indicating 10. 
Between each of these lines there is another 
line representing 5. Above the arc we find the 
POWER calibration indicating from 0-100. If 
your directional coupler is of the wattmeter 
type such as used by Collins, you can calibrate 
full scale of the meter to indicate either 100 
or 1000 watts. This being the case, you would 
be able to read any change in transmitted 


power directly from the meter. Any of the 
usual methods could be used to calibrate your 
unit, such as an rf ammeter in series with a 
dummy load, or perhaps a calibrated VTVM 
with an rf probe across the dummy. If vour 
directional coupler is of the type used to 
measure Y3WR such as the Heath, Johnson 
etc., then you would merely adjust the sensi¬ 
tivity control for full scale meter deflection in 
the forward mode, and this would be vour 

forward reference level only. The calibration 

* 

of the power scale follows the "square law” 
principle. If for a given power the meter is 
adjusted to read full scale or 100, it would be 
necessary to reduce the power to twenty-five 
percent of this value for the meter to drop to 
half scale. This is what is meant by the "square 
law.” There are some meters on the market 
that feature a linear % Reflected Power scale. 
Actually these meters merely indicate the per¬ 
cent of the full meter deflection and not the 
true percentage of the reflected power. 

Below the are is the SWR scale. A reflected 
power of 4% would also be an SWR of 1.5:1. 
If the reflected power is 11% of the forward 
power then the SWR is 2:1 and a reflected 
power of 25% would represent an SWR of 3:1. 
As standing wave ratios above 3:1 represent 
excessive losses, they were not included on the 
meter scale. 

In drawing up the scale some liberties were 
taken in the interest of simplification. At the 
low end of the power calibration there will be 
a small error, but the accuracy increases rapidly 
as we approach full scale. 1 

If you are trying to measure standing wave 
ratios greater than 3:1, or want a reading be¬ 
tween those on the meter scale, then it would 
be necessary for you to resort to math to get 
your answer. Earlier in the article the formula 
was given as: VSWR= F+R divided by F—R. 
Now let us try an example using this formula. 
First tune up the transmitter into its dummy 
load or into the antenna itself. With the di¬ 
rectional coupler switched to indicate forward 
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power we adjust the sensitivity control for 
full scale on the meter. Call this 100. Now 
throw the switch to indicate Reflected power. 
Suppose in this mode the meter reads to the 
second heavy line, which would represent 20. 
Using the VSWR formula we get 100+20 
divided by 100—20 or 120/80. This gives us 
our answer of 1.5 or 1.5:1 SWR. This particu¬ 
lar value, however, would not require calcula¬ 
tion as it is indicated directly on the meter 
scale! SWR can also be calculated directly on 
a power basis if you are using a calibrated 
wattmeter type of coupler. For this method 
our formula becomes: SWR using power in 

watts = /17R + 1 divided by V AF/R — 1. As 
an example of this method suppose our forward 
power is 100 watts and our reflected power is 
25 watts. Using the power formula just pre¬ 
sented we get 1+ v' 100/25 divided by 
1—VI00/25. This answer comes out to 3 for 
an SWR of 3:1. Either method can be used 
equally as well, although the previous method 
using meter scale calibration markings might 
be easier to handle. 

It is hoped that the published meter scale 
along with this article will help make life 
easier for those that cared to read. 

. . . W2K PE 


Institute Museum 

If you have any ham gear circa the mid 

or early thirties please make arrangements 

so it won’t be junked when you leave us. 
We’d sure like to have it for display in the 

museum here with your QSL on it. 


FOREIGN SUBSCRIPTIONS 

The foreign subscription rate to 73 is $4.00 U. S. per 
year, however we will accept cash or checks in foreign 
funds at the following rates: 

Canada $3,75 Germany 16 DM 

Mexico $44 Hong Kong $23 

Austria 115 sh Italy 2500 Lx 

Australia 36/ Netherlands 14.50 FI 

Belgium 200 BF Norway 29 NKr 

Denmark 27.60 DKr Portugal 1150 Es 

England 28/6 Spain 200 Ptas 

Finland 14.2 FM Sweden 20.80 SKr 

France 20 NF Switzerland 17.50 SFr 
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otlon ideal for installations 
of this type. Amazing ef¬ 
ficiency for DX or local con¬ 
tacts. Installed in minutes 
and can be used as a port¬ 
able antenna. 

Mechanical Specifications: 

Overall height — 18 # As¬ 
sembled (5* Knocked down) 
- % 


7/16 . Maximum Wind Un 
guyed Survival — 50 MPh 
Matchlng Inductor — A. 
Wound Coil 3!4 #< dia. Maun 1 
ing bracket designed 4Pr 3 


Piberglas impregnated sty¬ 
rene. 

Electrical Specifications: 

Multi-band operation — 10- 
80 meters. Manual tap on 
matching inductor. Feed 
point impedance — 52 ohms 
(unbalanced). Maximum power 
- 1000 watts AM or CW-2KW 
PEP. Omni-directional. Verti¬ 
cally Polarized. 



WORLD RADIO 
LABORATORIES 


□ Check enclosed. □ Ship 
one WVG MK. II @ $15.95 
Postpaid, 


MS 95 



3415 West Broadway, Council Bluffs, Iowa 
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Would you like to get away from your 
"antenna farm” with a separate antenna for 
each band, and operate on all frequencies from 
80 meters through 10 meters with one an¬ 
tenna that will load flat with a 1:1 SWR all 
the way across each band? 

The accompanying diagrams depict such an 
antenna. Dubbed the “All-Band Conical,” and 
derived from the driven elements of a broad- 
banded television conical antenna, this antenna 
will allow operation on all amateur bands from 
80 through 10 meters with maximum trans¬ 
mitter efficiency and vastly improved receiver 
reception. 

The antenna system consists of two hori¬ 
zontal vees, back to back, center-fed with 
450-ohm open-wire feed line, tied to an anten¬ 
na coupler of the Johnson Matchbox type. 
Vertical arrangement may be either of the 
flat-top type, inverted-vee design, or just about 
any other configuration to fit your individual 
requirements, so long as it remains balanced 
on each side. The horizontal vees, with a 20° 
to 30° angle between each leg, cause the an¬ 
tenna to have very broad tuning characteristics, 
thus permitting large frequency excursions up 
or down the band from the resonant tuning 
point with resultant low increases in SWR. 

All-band operation is accomplished by use 
of a Johnson Matchbox or similar parallel-feed 
antenna coupler. This provides a method of 
tuning the feed line to whichever band is de¬ 
sired and converting your unbalanced trans¬ 
mitter output to the balanced input of the 
conical feed system. 

Maximum transmitter efficiency results with 
such a system because the matching coupler 
will present a near perfect resistive load to the 
transmitter on all bands. Problems of transmit¬ 
ter heating due to absorption of reflected 
power are eliminated; if you are troubled with 
your transmitter making like a “hotbox” with 
high SWR, this is the way to cool it off! 


Floyd O'Kelly W5VOH 
418 E. Hickory Ave. 
Midland, Tex. 
and 

T. O. Wallis WA5DEL 
2602 Sentinel 
Midland, Tex. 


Antenna 


This antenna has been loaded from the low 
end of 80 meters through the high end of 10 
meters with exceptionally good results through¬ 
out. The authors, operating a Viking II on 
AM and a Tri-Band Swan (home-brew con¬ 
version; both sidebands, too!) can load up on 
any band with a 1:1 SWR and can then move 
as much as 50 kc in frequency without affect¬ 
ing the SWR and transmitter loading enough 
to necessitate a change in any adjustments. 

When transmitting on a coax-fed dipole or 
inverted vee cut for the center frequency of 
any single band, it is noted that movement up 
or down frequency from the antenna's resonant 
point introduces either inductive or capacita- 
tive reactance, with corresponding increase or 
decrease in plate current loading, and a rise in 
SWR. If a large frequency move is made, the 
final must be re-dipped, and sometimes more 
or less capacitance must be introduced or re¬ 
moved in the final tank loading circuit in order 
to maintain the required power level. 

Not so, however, with the conical antenna; 
after loading the transmitter on any band and 
adjustment of the antenna coupler for a 1:1 
SWR, movement to any other frequency with¬ 
in the band necessitates only minor antenna 
tuner adjustments to return to a 1:1 SWR at 
the new frequency. When this adjustment has 
been made, the transmitter again sees the same 
resistive load as previously, and transmitter 
loading will remain at the same point as before 
moving in frequency; only slight final tuning 
or re-dipping is required. This is indeed a 
bonus factor for those amateurs operating one 
of the fixed impedance output transmitters. 

The development of the conical antenna re¬ 
sulted from the search for a broad-band radia¬ 
tor which would present a minimum physical 
mismatch to the feed line. The conical antenna 
arrangement approaches the ideal configuration 
to reduce this physical mismatch. The trans¬ 
mission line and antenna surfaces are smoothly 
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tapered so the transmitted wave energy actu¬ 
ally sees a metallic funnel. As the energy 
travels up the feed line, it will be smoothly 
squeezed out into the antenna while encoun¬ 
tering a minimum change in direction of flow. 
Large-diameter antennas are very desirable in 
amateur operations, because they present very 
broad-banded characteristics, but a large-di¬ 
ameter transmission line (to avoid the unde¬ 
sirable physical mismatch) is not very practi¬ 
cal. Thus a really thick antenna may prove to 
be less desirable than moderately thick ones 
unless some method of special shaping is em¬ 
ployed to smoothly increase the cross-section 
of the practical transmission line to match that 
of the large-diameter antenna. The conical an¬ 
tenna herein described provides a method of 
making such a transition, and greatly reduces 
stray capacitance from such a mismatch at the 
antenna feed-point. 

In addition, the progressive increase in cross- 
section from the center feed-point to the outer 
ends of the antenna tends to keep the surge 
impedance constant at each successive section 
of the antenna. A constant cross-section an¬ 
tenna such as the center-fed dipole or the 
inverted Vee exhibits successively higher surge 
impedance from the center feed-point to a 
point near the ends, where the surge imped¬ 
ance suddenly falls to a very low value. 


Variations in the all band conical antenna's 
design are limited only by the number of in¬ 
dividual ideas. The angles associated with the 
conical and the number of elements employed, 
from two to a solid conductor, or cone, have 
an infinite number of combinations, each with 
a small change in operating characteristics. The 
antennas of this design constructed thus far 
locally have consisted of only two legs or 
elements on each side of center. This is only 
the outline of a true conical, but the addition 
of two more elements or legs on each side 
would only reduce the Z/R ratio by less than 
1/3 of the ratio of the two-element conical. 
The two-element conical reduces the Z/R ratio 
by more than % of the ratio of a single-wire 
doublet. The optimum ratio of Z/R is, of 
course, one to one. If the Z/R ratio of various 
antennas is examined, its importance will be 
realized. 

Most single-wire inverted Vees have an angle 
of inclination from the horizontal ranging from 
20 to about 45°. The Z/R ratio will be from 
14:1 to 19:1, depending on the size of the 
wire conductor. The two-element double-vee 
conical can be constructed with any cone 
angle from 1° to 90 ; the normal angle will 
be from 10° to 60°, with the optimum cone 
angle being around 30°. The Z/R ratio at this 
angle will be about 834:1, With four elements 



Fig. A—The installation at W5VOH. The spreaders are made of one inch conduit 
with a one inch dowel driven inside the conduit and protruding a foot on each end. 
A pulley on the mast makes it possible to raise and lower the spreaders. Both 
masts are of the TV telescoping variety. 
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forming each cone on each side of the center of feeding the antenna. RG-5S/V coax, in 
feed-point and the same optimum cone angle popular usage for center-feeding inverted vees 
of 30°, the Z/R ratio is only reduced to about and half-wave dipoles, has an attenuation 
6/2:1. It is important to note that when Z/R is factor of approximately 2 db per 100 feet at 
at a minimum, the ratio of R max to R min is also 30 mcs, and the attenuation factor for RG-8/V 
at a minimum. is around 1 db per 100 feet. However, the at- 

Another factor to note is the load resistance, tenuation factor of 450-ohm open-wire line is 
which varies with the cone angle. As the cone only 0.15 db per 100 feet at the amateur fre- 
angle is increased, the impedance of the an- quency mentioned. When it is considered that 
tenna decreases. Again the optimum cone angle a doubling of transmitter power will result in 
is about 30°; at this point the center feed-point only a 3 db signal increase, it can readily be 
impedance is about 350 to 450 ohms. This seen that use of open-wire feed line as corn- 
impedance is also related to height above elec- pared to use of coax results in quite a gain, 
trical ground; you should strive to elevate Added efficiency will also be noted at the 
the center feed-point a quarter-wave or more receiver when this antenna is used as a receiv- 
above electrical ground at the lowest operating ing antenna. Consider a center-fed half-wave 
frequency. dipole, fed with coax transmission line, and 

Still another aspect of the conical which will cut for the center of the 40 meter phone band, 

be appreciated by those who are limited in The center conductor of the coax is connected 

space in which to erect an amateur antenna is to only one-half of the antenna, with the other 
the fact that as the cone angle is increased, half acting as a grounded counterpoise, so any 
the electrical antenna length is increased. At signal to the receiver is obtained by the E.M.F. 
the recommended cone angle of 30°, the generated in 32' 3" of antenna. (The coax 
electrical length will be approximately 75% of won't pick up any signal, either; it's shielded.) 
the calculated length required for a single wire. The conical antenna will provide around 300 
Ninety feet will resonate at 3900 kcs. How- to 400 feet of receiver antenna wire for genera- 

ever, it is recommended that an overall length tion of an E.M.F. at the receiver's terminals, 

of 105 feet be utilized if at all practicable from depending on the length of the open-wire feed 
an erection standpoint. line (it is a part of the antenna and picks up 

Additional efficiency is obtained by use of signals also). Thus there is more wire available 
450-ohm open-wire feed line and the method in the antenna for receiving and the signal 



Fig. B—The installation at WA5DEL. Refer to article for descritption of insulator 
delta constructed at the center. The inside angle of the two sides should be larger 
than ninety degrees. 
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heard will be stronger. 

Still a further advantage to this antenna will 
be realized by use of the antenna coupler. 
Since the antenna coupler’s use results in the 
addition of another tuned circuit, further and 
better elimination and suppression of har¬ 
monics is obtained. And, if this is not enough, 
the system lends itself well to insertion of a 
low-pass filter in the transmission line between 
the transmitter and the antenna coupler for 
further reduction of harmonics above 30 me if 
desired (TVI you know). 

The directivity pattern, if any, of this an¬ 
tenna has not been determined by the authors. 
No doubt, it does possess major and minor 
lobes which probably shift with band changes, 
but it is thought that very little difference in 
signal strength exists between the major and 
minor lobes. The authors have worked with 
full -circle coverage on all bands with very 
little attenuation in signal strength reports from 
any direction. It should not be any more di¬ 
rective than the ordinary garden variety of 
center-fed dipole or inverted Vee, and, when 
the band is in, you can talk with it wherever 
the signals may be coming from. 

An antenna length of 105 feet is recommend¬ 
ed, with each leg of each horizontal vee being 
52M feet in length. No. 12 or no. 14 wire 
would probably work very satisfactorily, but 
the authors recommend use of no. 10 soft- 
drawn copper wire for the antenna, because of 
both the larger cross-sectional area and the 
added structural strength obtained. Don’t 
worry about soft-drawn copper’s stretch in hot 
weather; the antenna coupler will take care 
of changes in length due to temperature 
changes. Thus still another advantage is real¬ 
ized from the conical antenna system because 
you get away from the changes in antenna 
resonance which occur on a single-band coax- 
fed dipole when it is lengthened due to tem¬ 
perature changes or physical sag. 

The 450-ohm open-wire feed line used by 
the authors is formed from no. 18 wire, with 
1” polystyrene spacers every six inches or so, 
and is the commercial TV variety which is 
readily available for approximately 2c per foot 
from most radio supply houses (Lafayette, 
Burstein-Applebee, etc.). This size feed line 
should safely handle powers up to 400 watts 
or so on AM and a KW on side band. Remem¬ 
ber that P — I 2 R. Assuming a power of 1000 
watts on the 450 ohm transmission time we 
have I- — 1000/450 = 2.222 or I = 1.5 amps. 
In an open air installation, such as a feed line, 
the no. 18 conductor will handle more than 

(More radiate on 38) 
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(Antenna from page 35) 

twice this current with ease. If you are going 
to run a full gallon on AM you may wish to 
construct your own feed line from no. 12 or 
no. 14 wire. In this case, spacing between 
each side of the feed line is dependent upon 
the diameter of the wire used, and can be 
calculated for an impedance of 450 ohms by 
the formula for the impedance of air-insulated 
parallel-conductor transmission line, which is: 

b 

Z 0 = 276 log — 

a 

when <k b” is the center-to-center distance be¬ 
tween conductors and “a” is the radius of the 
conductor. If you do construct your own, we 
suggest that you purchase }i” diameter poly¬ 
styrene rods, cut them up into lengths required 
for the spacers, and drill the wire holes just 
large enough to pass the wire through. A hot 
soldering iron judiciously applied will then seal 
each spacer hole around the wire and youVe 
got your feed line made with a minimum of 
effort. 

The feed line length is apparently not criti¬ 
cal; one of the authors uses a length of 40 feet, 
the other uses 95 feet, while still a third local 
amateur installation uses 60 feet, and results 
at all three stations have been very good. If, 
after erection, trouble is experienced in loading 
on any band, try experimentally adding /a to M 
wave length or so at a time to the feed line 
until you arrive at a length where good load¬ 
ing characteristics are obtained. If you have 
trouble at all in loading, it will probably be on 
the higher frequencies, and if you can arrive 
at a feed line length which works satisfactorily 
on 10 and 15 meters, it will work well on the 
lower bands. 

A word of caution: the open-wire feed line 
is hot with rf when transmitting, and must be 
insulated from contact with any conducting 
surface. Provision must be made for use of 
feed-through and stand-off insulators for pass¬ 
ing the feed line through windows, etc., and 
at roof eaves. The authors utilize old-fashioned 
porcelain knob-and-tube insulators, such as 
were in prevalent use years ago by electricians 
for open-wire house wiring before the advent 
of romex house wiring. In case you have 
trouble locating this item at the radio supply 
house, try Sears Roebuck; they were obtained 
for 5c each here in Texas. 

A method of getting through a window of 
the shack to the outside without drilling holes 
in the window itself requires a piece of 
masonite board cut to your window width and 
about 6" high; raise the bottom window sash 


and use the masonite as a spacer, and the top 
of the masonite will fit into the weather-strip- 
ping groove on the under side of the window 
sash, affording a weather-tight closure. The 
feed line is passed through feed-through in¬ 
sulators in the masonite and in the outer 
window screen wood frame. 

The authors found that the porcelain knob 
insulators mentioned above had a high-re¬ 
sistance leakage to ground when wet from rain. 
Resistance to ground, reading infinity when 
dry, was found to be 700 K ohms when wet, 
but this defect was easily remedied by wrap¬ 
ping the open-wire feeders at the contact 
points with the insulators with plastic electrical 
tape and no further trouble was experienced 
due to leakage to ground. 

A support for the antenna center feed point, 
and a convenient method of hanging the an¬ 
tenna to your mast, can be devised by forming 
a delta from three strain insulators about three 
inches in length, readily obtainable from your 
radio parts house. Attach each vee to one of 
the two bottom points and hang the whole 
antenna to your mast or pulley by the top 
point. 

If difficulty is experienced in obtaining a 
1:1 SWR after installation, examine the an¬ 
tenna to determine if a metal wire guy line or 
any other metal conductor might be within 
the field of one of the horizontal vees, thus un¬ 
balancing it with respect to the other vee. The 
conical is a balanced antenna, and metal with¬ 
in the field of one of the sides will cause un¬ 
balance and consequently you cannot get the 
SWR down to 1:1. This trouble in the installa¬ 
tion of one of the authors’ antennas, was 
caused by a top tower metal guy line within 
the field of one vee; it was remedied by re¬ 
placement of the metal wire guy line with a 
nylon rope guy line. Another possibility that 
may result in an unbalance can be caused by 
bringing off the feed line too close to one side 
of the antenna. The feed line should be brought 
off from the plane of the antenna as close to 
90° as is practicable. The angle does not have 
to be at exactly right angles, but an angle 
smaller than 60° may cause an unbalance due 
to coupling. 

The conical antenna is a simple antenna to 
construct and erect. The accompanying dia¬ 
grams depict the arrangements used by the 
authors, and you may improvise any arrange¬ 
ment required to suit your space requirements, 
so long as you keep it balanced. If you will 
utilize a little care in making good electrical 
connections and in insulating the feed line, it 
will put a signal on the airways that you can 
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be proud of. One word of caution is in order: 
Since the conical presents such a good load 
and pulls all the rf available from the trans¬ 
mitter, the authors have found it necessary to 
bolt their transmitters to the operating table 
to prevent them from being pulled up the feed 
line and lost in outer space. 

. . . W5VOH . . . WA5DEL 


Single Diode 

Frequency 

Double 

Rufus Turner K6A] 

The output ripple of a full-wave rectifier is 
an easily obtained double-frequency voltage for 
synchronization, timing, tone generation, fre¬ 
quency doubling without amplifiers, etc. Four 
diodes (or two diodes plus two resistors) gen¬ 
erally are used in a bridge circuit, since this is 
more economical and less frequency depen¬ 
dent than the transformer-coupled full-wave 
rectifier. Further economy is provided by the 
circuit shown in Fig. 1; this is the less well 
known single-diode rectifier bridge. 

To balance the circuit initially, apply the in¬ 
put ac voltage, connect an oscilloscope to the 
output terminals, and adjust for equal 
height of the output-signal humps. No read¬ 
justment is needed unless the diode is replaced. 

This circuit has the advantage that it will 
work with any kind of diode and is not fre¬ 
quency selective (the frequency range of the 
diode itself determines the circuit range). Op¬ 
eration thus is provided from the lowest audio 
to ultra-high frequencies. Nor does it discrim¬ 
inate against most waveforms. Its disadvan¬ 
tages are the few common to such bridge recti¬ 
fiers: lack of a common (ground) connection 
between input and output, and signal attenua¬ 
tion due to voltage divider action of the bridge. 
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SPECIAL SECTION 


Fred Haines W2RWJ 
Box 123 

Liverpool, New York 


If your tool box is at all like mine, it is 
most difficult to explain, and further, it 
doesn't even faintly resemble the surgically 
precise list of required tools in the ARRL 
Handbook, chapter on Construction Practices. 
What a dreamer the fellow who complied that 
list must have been! 

Among the “indispensable” tools is listed 
an item (I believe they are used in tool rooms) 
called a center punch. A friend of mine told 
me yesterday they are used to mark the place 
where a hole is to be drilled. Ever since the 
advent of the aluminum chassis, the center 
punch has not been common in ham workshops. 
Why? What homebrewer worthy of the name 
would give up the skill required to start a 
/4-inch hole in a chassis without a center 
punch? My method is to place the drill point 
about /8-ineh from where the hole should be 
and then start the motor. With years of ex¬ 
perience, the drill will “walk” right up to the 
pencil mark and stop. At this point a little 
pressure from the op, and the chips are flying. 
For mounting high-precision components, al¬ 
ways use a large drill about twice the size of 
the required hole. This insures that the part 
can then be positioned to come out parallel 
to the edge of the chassis or panel. The author 
uses large flat washers under the screw heads 
if they have a tendency to fall through the 
drilled holes. 

Some day I'm going to buy a real wire 
stripper. In the meantime, my old jack-knife 
does a pretty good job. You know the knife I 
have in mind. I inherited mine from my Grand¬ 
father, who used it for cutting dandelion 


greens each spring for many years. My Grand¬ 
mother told me he also sometimes used it for 
scaling fish, but not too often. I wouldn't be 
able to start a construction project without that 
fool knife. Once I lost it for a time and almost 
gave up ham radio! Why. I remember the first 
piece of wire I stripped with that heirloom. 
It was to run a wire from the grid leak resistor 
to the grid of a type 24-A tube. Anybody 
remember those? The blade (I'm back to the 
knife now) is so nicked up and rusty that it 
wouldn't slice limburger cheese, but boy, you 
can really bear down and strip wire with it. 

It takes vears and \ ears to condition a knife 

* 

for this use, blit it's worth it. The onlv draw- 

* 

back to having one around is if you lose it it's 
an emotional shock. By the way, Eve never 
found a better tool for scraping the oxide off 
a soldering iron tip. 

As far as drills are concerned, I broke most 
of mine a long time ago. God bless the alu¬ 
minum chassis again! Because of these new 
ehissis I never have replaced all those broken 
drills. I priced a set of new ones in 1953 and 
boy, are they expensive! My Grandfather's tool 
chest had a rat-tailed file in it too. Now I 
have one small drill (about /4-inch) and one 
large drill (about %-ineh), and use the rat¬ 
tailed file for gnawing out anything in be¬ 
tween! For really small holes, finishing nails 
are tapped through the chassis with the old 
mallet. 

Screwdrivers are rather critical too. With my 
limited budget, two screwdrivers must do for 
all occasions. Since the Phillips head is coming 
into its own, this is quite a trick. The way it’s 
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done is to grind down the blades on two llat- 
bladed drivers (one large—one small) so the 
blades will mate with one axis of the Phillips 
head. This has a tendency to chew up the 
heads a bit, but ham radio is after all only 
a hobby, and as I grow older 1 find that 
nothing is perfect anyway, so why struggle? 

My hacksaw is circa 1925 with an old 
grease-soaked wooden handle. I think my 
lather used it for years out in the garage where 
it had several run-ins with motor oil. It was 
probably a good thing because how else could 
a blade last all these years without getting too 
rusty? In case vou didn't know, there's an ad- 
vantage to a blade this old! Have you ever 
noticed it's difficult to start a hacksaw cut 
without the blade jumping and scarring up the 
work? That's because the blade is too sharp! 
With an old blade the teeth in the middle 
are about worn off and this allows a start to 
be made easily. After the cut is started, it's a 
simple matter to move the saw forward and 
cut with one end of the blade which still has 
teeth. I hope the beginners among us are 
taking heed so they won't be taken in by zeal¬ 
ous salesman at the hardware store. New tools 
aren't always the best tools! 


The best scriber for marking lines on chassis 
is an old ice pick I saved from the 1930's. 
Remember the cards we used to put up in the 
window to tell the ice man how much ice to 
bring in that week? 

Long-nose pliers would be nice, but it is 
felt they are definitely a luxury. The author has 
for 20 years been successful in using a pair 
of diagonal cutters as a dual-purpose tool. 
Anything you can do with the long-noses, I 
can do with the cutters! In fact, I can save 
time this way. Admittedly, it takes practice to 
bend a wire around a terminal with the cutters 
without nicking the wire. But once the skill is 
gained, think how handy it is to bend the wire 
around the termnal and then cut off the sur¬ 
plus without having to set down the cutters 
and pick up the long-noses. Lost time and 
motion! 

I have described the tools used most often 
in mv tool box. They are all that stand between 
me and commercial equipment. I hope this 
has been an inspiration to those who hesitate 
to become homebrewers because they have 
been misinformed about the cost of equipping 
a horne works hop. 
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Jack Myers W5KKB 
443 Centenary Drive 
Baton Rouge 8, Louisiana 


A Simple AC 



This article describes an ac current adapter 
that will convert any VOM or VTVM to an 
ac ammeter. With all parts purchased new it 
should cost less than $10, but if you have an 
old soldering gun that you wanted to replace 
anyway, the cost will be only a couple of 
dollars. Basically the circuit consists of a 
soldering gun transformer used as a current 
transformer with a load resistance chosen for 
accurate calibration. For utmost ease of read¬ 
ing, this resistor is chosen so that 1 volt output 
represents 1 ampere input, eliminating the 
need for any conversion factors or tables. 

Safety is assured by the complete isolation 
of the input and output circuits and by the 
relatively low voltage output. With the de¬ 
sign shown, provision is made for in-the-line or 
test-lead current measurements. The effective 
input resistance is only 0.01 ohm, which gives 
a voltage drop of only 0.15 volt at 15 amperes. 

The Transformer 

The transformer used by the author was 
taken from an old Weller S-4Q0 soldering gun 
that had finally given up the ghost. It is 
necessary that the primary winding (the 115- 
volt winding) be in good shape since this 
winding is used as the secondary of the new 
transformer. The secondary of the solderin gun 
was copper tubing which must be removed. 
This was accomplished by cutting off the 
tubing close to both ends of the transformer 
core and then using a screwdriver and hammer 
to drive out the remaining tubing, being care¬ 
ful not to damage the core or 115 volt winding. 

The old tubing was replaced by 354 turns 
of no. 18 test lead wire, which fit very nicely. 


The completed transformer was then wrapped 
with a few turns of cardboard for insulation 
and clamped to the bottom of a 3” x 4” x 5” 
aluminum box with a U-clamp fashioned from 
some thin aluminum stock. The transformer 
leads previously used for the lights were not 
needed and were clipped off very short to keep 

them out of the wav. 

* 


Calibration 

Calibration is accomplished by connecting 
the adapter to a meter and a load which is 
drawing a known current and adjusting the 
load resistor, R, for the correct meter reading. 
This may be accomplished by either using a 
pot for R or by selecting a fixed resistor that 
gives a sufficiently accurate reading. When 
making this adjustment it is imperative that 
there be a load resistor connected at all times 



BANANA 

PLUGS 



R, T - See Test 

PI, JJ - Chassis mounting AC connectors 
P2, J2 * Coble mounting AC connectors 

SCHEMATIC FOR THE AC CURRENT ADAPTER 

FIGURE I 
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that current is applied to the adapter . If cur¬ 
rent is flowing in the primary and the load 
resistance is opened, extremely high output 
voltage will result which will probably damage 
the meter and cause a serious shock hazard. 

To calculate the value for R, the turns ratio 
of the transformer must be known. In the 
case of the transformer used by the author, 
the secondary has about 350 turns. Since the 
primary was wound with 3.5 turns, the ratio 
is 350/3.5 = 100. The maximum current 
which can be measured is set by the ae con¬ 
nectors, which are rated for 15 amperes. At 
this current the secondary current will be 15/ 
100 = 0.15 amperes and, for correct calibra¬ 
tion, the secondary voltage will be 15 volts. 
Thus the secondary resistance must be 15/ 
0.15 = 100 ohms at a power of 15x0.15 = 
2.25 watts. This calculation does not account 
for any losses in the transformer, so the actual 
resistance needed may vary slightly from that 
indicated. The resistance of the meter will be 
negligible compared to 100 ohms for most 
VOM’s and for all VTVM s. 

Just to show what would happen in the 
event the resistance opened up or was removed, 
suppose the primary current were 15 amperes 
and a 5,000 ohms/volt VOM was being used. 
The meter would normally read 15 volts. If 
the resistor opened up the secondary resistance 
would be that of the VOM, namely 5,000x 
15 — 25,000 ohms. The secondary current 
would be 15/100 = 0.15 amperes, giving a 
secondary voltage of 0.15x25,000 = 3,750 
volts. Of course transformer losses and satura¬ 
tion would prevent this much voltage output, 
but it does show why the resistance should 
not be opened. It might be good insurance 


to use two resistors in parallel for R. 

Operation 

The connector and cable system shown 
makes it easy to measure the current of any 
115-volt device by plugging it into J1 and 
plugging PI into an extension cord. In some 
cases it may be desirable to have regular test 
leads with clips; for example, when measuring 
filament current. In this case the clip leads are 
plugged into PI and a shorted plug into J.L 

There are numerous uses for the adapter. It 
can be used to measure actual current to a 
device so that the proper fuse can be selected. 
If the proper current for a device is known, 
the actual current may indicate whether im¬ 
proper operation is caused by a short or an 
open. 

To facilitate power measurements, a dp dt 
switch may be added to switch the meter across 
the ac line for easy measurement of the voltage. 
If direct power reading is desired, a load resist¬ 
ance corresponding to the line voltage being 
used can be substituted for R. For a 115-volt 
line the resistance should be l.lSxR, for 120- 
volts, 1.20xR. Under these conditions the 
meter will read directly in hundreds of watts. 
A 50-ohm, 1-watt, resistor in series with a 100- 
ohm, 2-watt, pot would provide power readings 
for normal line voltages. A scale can be cali¬ 
brated to common voltages with a special mark 
for the ac current position (the 100-volt 
position). 

In conclusion, the author would like to ex¬ 
press his thanks to Brooks Page K5LRQ for 
his assistance in testing and calibration of the 
adapter. 

. . . W5KKB 


Having trouble pulling cables through 
the attic or cellar? Do you dread go¬ 
ing up in that boiling hot attic , crawl¬ 
ing on your belly in dirt and soot? 
Eliminate all that with a come-a-long. 

.4 must in some shacks . . . 

Come - 

The recent erection of a 75' tower created 
an uproar from the XYL that was probably 
heard up thar in yankee land. The reason is 
that the tower is in the shape of a monstrous 
class A transmission pole rising some 63' out 
of the ground just four feet from the corner of 
our rambling Florida ranch house. To her the 
tower represents an ugly wooden pole, slightly 


Earl Spencer K4FQU 
1413 Davis Dr. 

Ft. Myers, Fla. 


- Longs 

crooked, which was planted right where a 
royal palm should have gone, not to mention 
the fact that the complete setup towers some 
60 odd feet above the roof of the house in a 
neighborhood where the highest structure was 
built by mother nature and grows a mere thirty 
feet. I haven't heard from the neighbors yet 
although I have felt the temperature drop 
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BANDIT 2 0 0 0 A 
LINEAR AMPLIFIER 

Amateur Net $575.00 

Grounded grid operation, 2000 watts 
PEP, 100 watts drive required. 80-40- 
20-15-10 meters. Relay operated by 
exciter. Compact self contained solid 
state power supply. Size: 14%" x 
6%" x 14". 45 lbs. 

cMurttie/i ManufjGclu/iiMCj, 

Ga+ftfxa+uf,, One. 

IOWA CITY, IOWA 


when I drive by. I wonder why the XYL’s have 
such a warped sense of beauty. The gang 
thinks it's the living end, however this is an¬ 
other storv so we shall go on from here. 

Needless to say, all antennas need feed lines 
and the best way is the shortest and straightest 
way which would have been right across our 
white tile roof some 50 ft to the shack and 
then draped somehow down the front wall of 
the house to the entrance point of the shack. 
I can hear everyone saying what's wrong with 
going that way but I could also hear the XYL 
exploding again, so rather than risk running 
the gamut with the wife again I did a bit of 
thinking (which was the hardest part) to find 
another way. 

I thought of running around the eave of the 
house but this would have added some 40 ft 
of coax cable to the feed line that was already 
over 100 ft long so this way was out. I had to 
find a shorter route and that left only one wav 
to go; through the attic, and I say the word 
attic without trying to laugh. That's what they 
call the space inside the roof here in sun land. 
It is actually just a hot dark and very dirty 
crawl space which is scarcely 24" high at the 
highest point right under the ridge, through 
which no man should have to crawl or wiggle 
some 50 ft. and back over ceiling joist more 
than once. To make matters worse the en¬ 
trance to this fabulous place is always in the 
center of the house in the hallway or worse 
yet in a closet, which means emptying the 
closet to gain access to the hole in the ceiling. 
Either way again crosses the XYL’s little tem¬ 
per who just can’t stand her clothes (it’s always 
her closet) dumped on the bed or floor not to 
mention all that dirty wire in the livingroom 
along with stepladders, dirt, etc. I have come 
to the conclusion that the more we stav out 
of our wives houses the better off we will be. 
So if you are in this fix and have decided to 

if 

build a come-a-long the first step is to install a 


TELETYPEWRITER 
EQUIPMENT AND COLLINS 

51J2, 51J3, R-390A/URR Receivers (.50-30.5 
MC). Teletype Printers #14, #15, #19, #20, 
#26, #28. Kleinschmidt Printers #TT-4A, TT-76, 
TT-98. Telewriter Frequency Shift Converter. 
Boehrne Keyers for CW. For general information 
& equipment list, write 

ALLTRONICS HOWARD CO., 

Box 19, Boston 1, Mass. Richmond 2-0048. 


#%ei - Samples 25c (refundable) Wildcat Press, 6707 
vOLS Seek Ave. f North Hollywood, Calif. 



HARMONIC/TVI 

PROBLEMS??? 


6 METERS 

tvnasLE LEEzEALS. maverick 

The only low-pass filter designed expressly for 6 meters. 
With 9 individually shielded sections and 5 stages tun¬ 
able forming a com posit filter of unequaled performance. 
1 DB loss. Handles 400 watts PI. 35 DB rejection. Size 
5*' by 2** by 3". AMATEUR NET $16.95 

MAVERICK II WITH POWER MONITOR 
Same as above but with 6 meter power indicator cali¬ 
brated in watts output. Indicator Size 4" by 4" by 4|4 M . 
Slant Face. Heads 0-50. 0-400 watts. 

AMATEUR NET $54.95 

M ETERS 

BAND-PASS MODEL BP-144 

A narrow band-pass filter with 6 me pass band and 146 
me center frequency. 1 DB insertion loss. 35 DB atten* 
uation of harmonics. Handles up to 135 watts PI. 

Size 4” by 2% ,! by 214". AMATEUR NET $11.85 

MODEL F810 


Five separate filters housed in one package and selected 
by a front panel switch. Each filter is tuned for maximum 
attenuation of the second harmonic for that particular 
band. Attenuation — 35 DB. Handles up to 1 kw. Size 
5" by 6" by 4". AMATEUR NET $24.15 

Write for complete brochures. See your local dealer. 
Manufacturers of the finest UHF TV Converter 


DEPOT SQUARE & 
DIVISION STREET 
SOMERVILLE, N.J. 
TEL: 722-6311 
AREA CODE 201 




INSTRUMENTS. INC 
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new entrance to the upstairs dungeon, prefer¬ 
ably out of doors. I cut one in the carport 
ceiling right under the ridge and big enough 
to get through without going on a diet, so 
some of my problems were solved. I still had 
to get the lines down the walls to the shack 
and this is a problem, as the only wall I 
would enter was an outside wall which has 
virtually no space over it in the attic due to 
the rafters resting on the wall. I had to go into 
this wall and so I continued on my merry way 
by attempting to cut a hole through the plates 
at the top of the wall. I finally managed it by 
using an electric drill fastened to a four ft 
board with a right angle chuck in the drill and 
a 2/g" circle cutter. It took some time but the 
hole was drilled eventually. 

To give explanation to such an elaborate 
setup just to run a few feedlines, I can only 
say that the drawings will speak for them¬ 
selves and give reasons for the need. Note in 
the drawing the points marked “A.” At this 
point the roof rafter passes the ceiling joist 
forming a sharp V which invariably hangs on 
to anything that is pulled by it on its way out. 
I fought this particular point through three 
feed lines and finally vowed that I would go 



ALTERNATE FOR MASONRY WALL 


up in the hole just once more, which is what 
finally led to the Come-a-long. 

After much thought and a couple of 807’s I 
found an answer which has been a blessing 
ever since. Who else can run 75 feet of RG-8 
through a gable end, over 50 feet of open 
ceiling joists, down through a wall and into 
the shack in five minutes all by himself? I can, 
now, and so can you after building yourself a 
Come-a-long! 

In the installation of one there are a few 
points to avoid or you can be in as much 
trouble as when you started. This piping is a 
commonly used material called PVC. It is 
plastic, usually black in color and rather hard 
in texture although quite soft to cut. A pocket 
knife or hacksaw will do a good job. It is 
recommended that the pipe be joined with a 
special glue made for PVC, however pipe 
clamps can be used instead if tightened se¬ 
curely. PVC is mated by the slip joint method 
which results in smooth joints inside the pipe. 
It can be purchased from any plumbers supply 
house and/or most hardware stores and is 
nominal in price, ranging around 15c a lineal 
foot. Two or three elbows will be needed in an 
average job and they cost about 75c each. 
My job cost ran about $6.00. 

A few rules, if followed closely, will result 
in a good job. Do not bend the pipe more 
than a few degrees or it will kink. Be sure to 
clean inside of the pipe after making a cut. 
Lastly make certain the pipe is fastened secure¬ 
ly or it may be pulled apart while in use. 

If you can run the piping from the shack 
wall to the outside entrance point of your 
antenna system this will be the best type of 
installation, however I ran mine only far 
enough to bypass the bad obstruction points 
and get the cable out in the clear. If you run 
the entire length you will not need the sheet 
metal entrance trough such as I used. As you 
read on you will see the need of this entrance. 
If you follow my system it is a must as it posi¬ 
tively channels the line into the pipe without 
hanging it up on the mouth of it. I learned 
this the hard way and had to go back up in 
the attic again to install the trough. The trough 
can be made from any scrap sheet metal or a 
large tin can which is cut open at both ends 
and flattened out Shape to suit the individual 
job. 

When the piping is completed there remains 
one more ticklish job before you are finished, 
which is running the first line through the 
pipe. This is the lead line and remains in the 
pipe system at all times. The best way to in¬ 
troduce this line is with the help of an elec- 
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trician’s snake if it is possible to borrow one. 
If you can't borrow one then try a very stiff 
piece of heavy wire. When the snake is run 
into the shack tie the come-a-Iong onto it and 
pull it back out bringing the other line out 
with it. Now go back to the other end and 
tie a large knot in the line and again go to the 
other end and continue to pull the line until 
the knot appears. You now have twice the 
amount of line that is needed to make the 
journey through the pipe. Pull about ten more 
ft. or so far added precaution and cut the line. 
You now have a Come-a-Long. 

Once the line is fed through the pipe it 
remains so for all time and at no time should 
it be pulled through the pipe in either direc¬ 
tion beyond the knot which marks the center 
of the line. To use the line pull it through till 
vou have the knot accessible. Now fasten cable 
or whatever is to be pulled through to the 
line by the knot with electrical tape, using 
plenty to make certain that it is not pulled 
free of the line while in the pipe. Do not make 
a bulge in the line nor any projection that 
may catch in the pipe. Lay your cable neatly 
in a coil that will pay out freely and then 
pull the line back through from the other end 
bringing the cable with it. Remember not to 
pull the line too far beyond the knot or the 
other end may be lost in the pipe. Feeding a 
new line through the pipe is very difficult 
when there are other lines present. When pull¬ 
ing a cable use a slow steady pull and do not 
jerk if it seems to hang up. Pulling it back a 
few ft. will generally free it so that it will pull 


the rest of the way through. 

It is a good idea to put some sort of a stop 

on each end of the pulling line to prevent its 

being pulled completely through the pipe. 

When not in use the line can be coiled up in 

a neat bundle and tied out of the way. You 

* 

will come up with ideas of your own which 
will suit your needs and you will be glad you 
spent the time and money on it the first time 
you use it. I have just pulled my fifth cable 
through without a hitch and the XYL didn't 
even know I was doing it. 

For those of vou that do not have a frame 

* 

house or wall to go down through but must 
feed through the air space between a block wall 
and the plaster the alternate for a masonry 
wall insert will probably be the solution. 
Everything remains the same except the man¬ 
ner of installing the pipe at the top of the 
wall. Here you will have to reduce the pipe 
opening to match the available space where 
the cable will enter the wall. This can best be 
done with a home brew metal shield fastened 
between the pipe and the opening in the wall. 
Make the portion of the shield which goes into 
the wall space about 5" wide at the bottom 
end to allow the cable to spread out a bit as 
the cables will have to run next to one another 
as this air space is generally only As a last 
resort you could enter the shack through the 
ceiling plaster but make it neat if you do. 

There it is. Never again will I dread putting 
up a new antenna because I have to pull lines 
through the attic. . . . K4FQU 


Ham Weathervane 


Perhaps you've never priced a weathervane. 
After seeing the first ad by Out-O-Door Pro¬ 
ducts I immediately went to my trusty mail¬ 
order catalog and found that the cheapest 
they had was almost double the $4.75 Out 
asks (postpaid, by George). Since I frequently 
find myself bogged down in QSO’s just like 
everyone else I thought that the least I could 
do while trying to think of something intel¬ 
ligent to comment about was to give an ac¬ 
curate report on the weather, including the 
wind direction. 


W2NSD 

Out has quite a weathervane . . . beautifully 
balanced and extremely sensitive due to a 
ball bearing movement. It is made out of alum¬ 
inum so you don't have to climb up and paint 
the dratted thing every year or so. It is 30" 
long (much bigger than most weathervanes) 
so you can see it from the other end of town 
if you want. 

You would do alright with this gadget at 
$9.95 . . . and at $4.75 you would do well 
to send immediately before they find out what 
their product is really worth. 
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Of RTTY 


and the TUZ terminal unit 


Frank Van Brunt W3TUZ 
1003 No. Belgrade Road 
Silver Spring, Md. 

This terminal unit is the third type of a unit, limiters, adders, triggers, and selector 
series of transistor terminal units that have magnet circuitry; second is the area of filters 
been built over the past few years. The initial independent of the electronic circuitry; and 
effort was the usual first effort, wherein the third are the retiming and signal processing 
design procedure was merely to take the cir- techniques used in regenerative repeaters. This 
euit of a vacuum tube terminal unit and re* terminal unit does an excellent job in the first 
place each circuit by the equivalent transistor area, while in the second area—filters, it uses 
circuit—a grand total of seven transistors. It good basic design and includes optional plug 
worked after a fashion, but alas, the fashion in facilities for those who want to build and 
was not very good. The second generation of use the better types of modern filters. It in* 
the series used only three transistors, did an corporates no facilities for retiming, but the 
appreciably better job, and was duplicated design is such that this may easily be incor- 
by a considerable number of the local gang. porated later if it is desired. At this stage in 
These units have been giving good service for the game regenerative repeaters are relatively 
the last two years. While the design was sim- rare in ham TlTs but there is no reason that 
pie and the performance was as good as the it could not be added later on, for a transistor 
average ham terminal unit, it was not as good unit should not be too difficult to build, 
as the best of them. This model, Mark III if When we finished the prototype, we took it 
you will, is the result of continuing efforts to over to the shack of W3PYW to compare it with 
increase its effectiveness and has performance the multitube, relay rack mounted monster 
that is as good as the best and superior to which has earned him first place in a number 
most. In the process transistors have been of RTTY sweepstakes contests. We set up two 
added and the circuit complexity increased terminal units, two printers, and connected 
somewhat, however the results have fully jus* the resulting maze to a common receiver. Then 
tified these changes. off we went, searching for lousy signals so 

This terminal unit was designed solely for we could compare performance. The lousy 
performance—the only limitation that we put signals were relatively easy to find! The result 
on complexity was that it be readily built by was a draw—there was substantially equal 
the average ham. In terminal units there are performance by both units, but the size dif- 
three areas in which you can seek better per* ferential was rather horrendous to eontem* 
formance—first is in the basic electronics of the plate. The total power consumption of the 

MAGNET 
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HX-30 6-METER SSB TRANSMITTER 

Most of the SSB signals on 6 meters today ema¬ 
nate from Heathkit HX-3Cfs because of the extra 
value, quality, and features this fine transmitter 
offers. The versatile HX-30 provides three types 
of transmission, SSB (upper/lower sideband), 
AM & CW. Its stable VFO with special anti¬ 
backlash helical gear drive assures velvet-smooth 
tuning and a phasing type SSB generator plus 
heterodyne circuitry permits operation as clean as 
any low band unit. An audio filter limits band¬ 
pass for improved sideband suppression.. .gives 
your signal extra “punch” and readability under 
adverse conditions. Other features include grid- 
block keying with key click filter, two crystal 
positions for net or MARS operation, push-to-talk 
circuitry and built-in VOX with anti-trip circuitry. 
Delivers 10 watts P.E.P. RF output to antenna. 
Covers 50-54 me in four 1 me segments. Order 
your HX-30 now and save with Heathkit! 

Kit HX-30. . .46 lbs.. . .no money dn., 

$18 mo...$189.95 


HA-20 6-METER LINEAR AMPLIFIER 

A perfect style and performance mate for the 
Heathkit HX-30 SSB Transmitter! The HA-20 
Linear Amplifier provides the extra power you 
need for reliable communications during band 
openings. Efficient design requires just 2.5 to 10 
watts P.E.P driving power for a full 70-watts 
PE P. output to the antenna. Its tuned-grid input 
permits a variety of drive power levels and the 
tuned, link-coupled output easily matches any 50 
to 75 ohm coaxial transmission line. Complete 
RF shielding minimizes TV interference and adds 
high circuit stability for consistently fine perform¬ 
ance. The push-pull 6146 final amplifiers are neu¬ 
tralized for maximum stability and fan forced-air 
cooled for long tube life. Panel metering of final 
grid current, plate current, and relative power 
output is also featured. Order these two fine rigs 
now or add the linear at any time for extra power 
on six! 

Kit HA-20. . .38 lbs.. . .no money dn., 

$10 mo...$99.95 


r 
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FREE CATALOG 

See the wide array of Heathkit 
Amateur Radio equipment avail¬ 
able at tremendous do-it-your- 
seif savings! Everything you need 
in •“mobile" and “fixed" station 
gear with full descriptions and 
specifications ... send for your 
free copy today! 



HEATH COMPANY, 

Benton Harbor 11, Michigan 49023 

□ Please send Free 1964 Heathkit catalog. 

□ Enclosed find $_ plus postage. Send 

model ... 

Name__ 

Address___ 

City_State_Zip No._ 
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Fig. 3b 


entire transistor unit was less than that of the 
final tube of the vacuum tube unit A second 
test was made when I visited a friend who 
had a printer but no terminal unit. Aside from 
his disappointment at not being able to use 
his polar relay or the cubic foot of boat anchor 
he had for the local loop supply, all went well. 
We even called in on a local ARMS RTTY net 
for an hour drill period. By the end of the 
drill period it was quite evident that we were 
copying as much as the NCS—and as my friend 
remarked, he was using aa seven-foot relay 
rack full of equipment! 

As for the specifics, it is basically a transistor 
terminal unit, completely electronic and self 
contained: no relays, polar or otherwise, are 
used to cause hash and get out of adjustment, 
and no separate power supplies are needed. 
You feed the audio tones from the receiver, 
plug in the selector magnet of the printer, and 
you are in business. It also provides local copy 


and concurrently an adjustable FSK bias volt¬ 
age for use when transmitting. The only ex¬ 
ternal circuitry necessary is the conventional 
transistor or diode frequency shifting network 

on vour oscillator. 

#• 

The design of the unit is straight forward. 
The basic functions are given in the block 
diagram in Fig. 1. The audio input from the 
receiver is first fed through a simple yet effec¬ 
tive limiter consisting of two silicon junction 
diodes, D1 and D2. Since the peak voltage 
across either diode is limited by the forward 
conduction voltage of the other diode, the PIV 
requirements are negligible and practically any 
silicon junction diode is usable. The output of 
the limiter is then amplified by transistor Q1 
and the output is fed to the two filters. The 
output transformer T1 is an ordinary tube 
type, 2000 ohms to voice coil. Special tran¬ 
sistor transformers are available, but they are 
usually more expensive and often less efficient, 
while the saving in space is not too significant. 

The low impedance output of the trans¬ 
former is ideal for coupling to the usual toroids 
used in the filters, since relatively few turns 
are needed and the number can be easily ad¬ 
justed to equalize the outputs of the two chan¬ 
nels. The dpdt switch following the filters pro¬ 
vides for mark-space reversal. This is neces¬ 
sary in cases where the transmitting station 
has the mark and space frequencies reversed, 
and is quite handy when you have your bfo 
on the wrong side of the signal since it is far 
easier to throw the switch than to retune the 
receiver. The outputs of the two filters are then 
rectified by diodes D3 and D4. These are 
placed so that you have opposite polarity and 
the outputs are filtered and summed in RC net¬ 
works. If you have equal signals in both chan¬ 
nels and equal outputs, the summed voltage 
will be zero—thus you have the usual cancella¬ 
tion characteristics of an FM discriminator. 
Capacitor C7 and switch SW2 are provided so 
that you may choose either ac or dc coupling. 
Briefly stated, in the ac position (SW2 open) 
the magnet current will be switched on a 
change in the level of voltage from the dis¬ 
criminator but the resting position may be ad¬ 
justed so that the machine does not run open 
when no mark tone is being received. This is 
quite convenient in eliminating the various 
misprints one gets when the mark tone is tem- 


VOLTMETER 
DIODE UNDER TEST 

FIGURE 2 
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MODEL 

TA-36 

(or 10-15-20 

meters 



Incomparable is the word for TrapMasier 
and terrific is the word for the TA-36. 

1,1 

Amateur Net $132.10 

The new clean-line TA-36 . . . the three band beam that will give your signal that DX punch! 

Th is wide spaced, six element configuration employs 4 operating elements on 10 meters, 3 operating 
elements on 15 meters and 3 operating elements on 20 meters. 

Automatic bandswitching is accomplished by means of exclusive design high impedance, parallel 
resonant "Trap Circuits". Built for operation at maximum legal amateur power. 

Traps are weather and dirt proof offering frequency stability under all weather conditions. Just one 
coaxial feed line is needed. 52 ohm, RG-8/U is recommended. 

Antenna comes complete with illustrated instruction booklet and color coded elements for ease of 
assembly. 

SPECIFICATIONS and PERFORMANCE DATA: Forward gain on 10 meters is 9 db., on 15 meters is 
8,5 db. and on 20 meters is 8 db. Front-to-back is 20 db. or better on all three bands. SWR is 1.5/1 
or better at resonance. Transmission line - 52 ohm coaxial. Maximum element length is 29 feet. 
Boom length is 24 feet. Turning radius is 19* 3". Assembled weight is 69 pounds. Wind load (EIA 
Standard) is 210,1 pounds. Wind surface area is 10.7 square feet. 


MODEL TA-33 

for 10, 15 and 20 meters. 



Three element beam provides out- 
ceptionally broadband for excellent 
trap design provides resonant fre- 
handles full KW, amplitude modulated, 
proof. Element center sections of 
Boom requires no bracing. Heavy 


r-s 


~4 


A mate ur Net $104.75 

standing performance on 10, 15 and 20 meters. Ex¬ 
results over full Ham bandwidth. Exclusive MOSLEY 
quency stability under all weather conditions. Easily 
Traps enclosed in aluminum are weather and dirt 
double thickness 6061-T6 aluminum to reduce sag. 




duty universal mounting plate fits masts up to V/2*' 
OD. Feed wi th one coax line. RG-8/U is recommended. 

SPECIFICATIONS and DATA: Fwd. gain up to 8 db. Front-to-back is 25 db. SWR is 1.1/1 or less, 
at resonant frequencies. Maximum element length is 28 feet. Boom length is 14 feet. Turning radius 
is 15.5 feet. Assembled weight is 40 pounds. Wind surface area is 5.7 square feet. Wind load is 114 
pounds. Shipping weight is 53 pounds. 


MOSLEY Electronics Inc ., 


4610 N . Lindbergh Blvd., 


Bridgeton , Mo., 63044 • 
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range of adjustment available with ae coupling. 
Potentiometer R8 is a sensitivity level control 
and furnishes protection on occasion against 
misprints caused by relatively weak unwanted 
signals. It should be adjusted for optimum 
copy. When interference is not a problem it 
should normally be set so that the typical volt¬ 
age swing at its output is equal to the range 
of voltage adjustment obtainable from R14. 
This permits the widest range of adjustments 
for distorted signals with maximum sensitivity. 

Switch SW3 has three positions: local, re¬ 
ceive, and transmit. The local and the transmit 
positions are the same except for the extra set 
of contacts which are used for station control 
on transmit. With RTTY your hands have more 
than enough to do—one switch is plenty! The 
resistor network R9 and Rll and zener diode 
05 give a variable output voltage for con¬ 
trolling the frequency shift of the oscillator of 
the transmitter and at the same time provide 
a voltage to the subsequent stages (via re¬ 
sistors RIO and R13) which furnishes local 
copy. The FSK voltage can also be used for 
keying an AFSK oscillator if you want to join 
the 2 meter RTTY gang. 

Transistors Q2 and Q3 form a complemen¬ 
tary emitter follower, providing both isolation 
and impedance transformation, the circuit be¬ 
ing analogous to the conventional vacuum tube 
cathode follower. The complementary cir¬ 
cuitry provides for equally effective operation 
on both rising and falling waveforms. Tran¬ 
sistors Q4 and Q5 form a Schmitt trigger and 
the output from the collector of Q5 is a square 
wave—regardless of the shape of the input 
signal. Potentiometer R14 provides an ad¬ 
justable trigger level for this circuit and per¬ 
mits a wide range of adjustment for distortion 
of the incoming signal. Transistor Q6 performs 
three functions: it serves as a buffer-amplifier 
(mostly buffer) between the Schmitt trigger 
and the switching transistor (Q7), it provides 
the phase reversal which is necessary for 
using the FSK voltage for local copy, and it 
permits the application of a positive bias to 
the switching transistor to assure effective cut¬ 
off of the transistor. 

Transistor Q7 is simply a switch to turn the 
selector magnet current off and on. Since the 
input is a square wave (i.e. either off or on) 
the actual power dissipation is very low. The 
steady state dissipation is 100 milliwatts or less 
in either the off or on state, and during switch¬ 
ing it reaches an instantaneous peak value 
of about 1 watt. The average power dissipa¬ 
tion on continuous reversals (RYRYRYRYRY 
.) should not exceed 150 milliwatts. 


Fig. 5a 

porarily lost, and also provides protection 
against the effects of a continuous unwanted 
signal in either of the two channels. In the 
de position (SW2 closed) you have a greater 
range of adjustment for various types of dis¬ 
tortion, although there is still a considerable 


Fig. 5b 
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Linear 
Amplifiers 
80-2 Meters 

Mono-band Units 
10 watts drive required 



Model 500 500 watts SSB and CW, 250 watts AM, 1 4X150 final, built-in 

silicon power supply and blower. Price only $149.95 

Model 1000 1000 watts SSB and CW, 500 watts AM, 2 4X150 finals, built-in 

silicon power supply and blower. Price only $199.95 

All units housed as above picture. Size 7" high x 15" wide x 9" deep. Please 
specify band when ordering. 

P. O. Box 266 Eatontown, New Jersey Area 201 222-1605 



Actual transistors tested have ranged from 300 
mw units up to the largest of power transistors 
—in practice we would suggest medium power 
units merely because of the added safety 

ei > * 

factor. The current regulator transistor Q8 
and the associated circuitry provide a very low 
resistance path when the magnet current is 
less than the required value—when the current 
reaches the required value, the voltage drop 
across the transistor increases until it is suffi- 
cientlv large to assure this desired current. 
This transistor has to dissipate about 4 watts 


with current on, thus it must be a medium 
power transistor with a moderate heat sink. 
The zener diode DIO provides the reference 
voltage for this current regulator circuit and 
a 3 or 4 volt unit is recommended—theoreti¬ 
cally the lower the voltage the better, but the 
actual value is not critical. Higher voltage 
units may be used with a very slight decrease 
in performance, but if they are, the value of 
R28 should then be increased somewhat to 
protect against excessive current. 

The power supplies are conventional in every 


o o 

5 




FIGURE 5d 
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respect. The diodes used in the high voltage 
supply are 100 volt PIV units with a current 
rating of .25 a or more. The bias supply used 
surplus 1N482 diodes which were available 
from the junk box, but any diodes rated for 
15 v PIV, 10 ma or better can be used—and 
those are very easy specs to meet or beat. You 
could probably save some space, components, 
and initial expense by using a standard 9 volt 
transistor battery and eliminating the bias sup¬ 
ply and zener diode D7. Another possibility 
which might be tried is to use a simple half 
wave rectifier in the bias power supply. Ac¬ 
tually our supply of the aforementioned 1N482 



Fig. 6a 



Fig. 6b 



Fig. 6c 


diodes was such that we just went ahead with 
the bridge rectifier since its output does not 
need as much filtering as the half wave type. 

The current drain here is very low and the 

¥■ 

filter used should be ample. 

With the exception of the diode DIO in the 
current regulator circuit, all the zener diodes 
specified are Hoffman HB-1. These are listed 
in their catalog as general purpose diodes 
guaranteed to have a PIV greater than 7.5 
volts. We have bought and used these over a 
period of years and have checked hundreds of 
them. They practically all have zener points 
within the range from 7.8 to 15 volts with the 
vast majority falling within the 8 to 12 volt 
range. These are undoubtedly fallout from their 
regular zener diode production which do not 
meet their commercial standards—but they are 
quite adequate for a variety of amateur ap¬ 
plications. At 44c they are a real bargain and 
we’ve used them in a large number of things 
weVe built. They are more effective than 
electrolytic capacitors, since their impedance 
is not frequency dependent, and in a terminal 
unit we are dealing with some very low fre¬ 
quencies. In addition they take up a lot less 
space than eleetrolytics and as long as you 
stick to the HB-1 variety they're cheaper. 
Checking them is a simple matter, just use 
the test lash up given in Fig. 2. The power 
supply can be that of the unit. The value of 
the potentiometer is not critical but the fixed 
resistor in series with the diode should be 
sufficiently large to limit the current to less 
th an 10 ma. Just connect the diode and run 
the potentiometer slowly up. The voltage should 
rise smoothly until the zener voltage is reached. 
Increasing the pot further should not cause 
any significant increase in voltage. If you 
have less than a volt or so across the diode, 
you have the polarity of the diode reversed; 
just turn it around and try again! If you get 
a continuously increasing voltage with no zener 
point, either it has no zener point or it is above 
the voltage range you have tested it for, but 
in either case don't despair, the diode will be 
quite satisfactory for either Dl, D2, or D6. 
Test them all at the same time and mark the 
zener voltage on each. Select one of the higher 
voltage units, on the order of 10 or 12 volts 
for D5. U se the lowest voltage unit, prefer¬ 
ably between 8 and 9 volts for D7. If you are 
unable to find one this low, D7 may be re¬ 
placed by a 100 mfd 12 v electrolytic capaci¬ 
tor. As for D8 and D9, the actual voltage is 
not critical and can be anywhere in the 8 to 

•f 

12 volt region—however D8 should have a 
higher zener voltage than D9; a half volt dif¬ 
ferential is quite adequate. This differential 
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assures that transistor ( v )6 cuts off. 

The transistor type specified are modern 
units that you can buy at reasonable prices, 
plug in, and be assured of satisfactory per¬ 
formance. There are cheaper (but very little 
cheaper) transistors which can be used if you 
are willing and able to go through a selection 
procedure to find the satisfactory units. The 
2N2374 and 2N2375 units are low cost modern 
PNP units with relatively high voltage capa¬ 
bility (—35v). They also have high beta with¬ 
out having the exceptionally wide beta spread 
of some of the less expensive units. They 
aren't shown in the photos since they came on 
the market after the photos were taken, but 
they have been tested and used in a number of 
units and gave good performance without se¬ 
lection. If you have some means of checking 
beta, use the highest beta transistor for Q4 
and the next highest beta unit for Q5. The 
2X1304 are moderately priced XPX tran¬ 
sistors and perform very nicelv in the circuit. 
The output transistors used in the various 
units have been of a wide variety of tvpes, in 
general the 2N251 or any TO-3 (diamond 
base) transistor with a 50 volt rating and rea¬ 
sonable beta will be easy to mount and should 
do an acceptable job. For those who prefer 
the stud mount, the 2X1501 has done a fine 
job in a number of these units. 

Probably the best way to indicate some of 
the many ways in which the terminal unit 
can be packaged is to take you along the path 
I travelled. This runs from the first complete 
unit, which resulted from successive modifica¬ 
tions of an earlier transistor terminal unit, on 
through to the latest printed circuit version 
with relatively compact packaging. It is now 
in what I consider to be relatively finished 


form—around my shack these things are only 
relative, my favorite activity being design and 
construction with the actual operation nor¬ 
mally playing a secondary role. The other rea¬ 
son for the qualification is that I have since 
built up an AFSK tone generator for the unit 
and it is presently being tested both at the 
home station and by a number of the local 
gang. It's not yet in printed circuit form, so 
that’s another storv for another dav. 

The first unit was built on a 3x4x6 inch box 
cabinet which started out as a three transistor 
TU about two years ago. To this I added the 
transistor current regulator circuit and mounted 
the extra transistor and the switching tran¬ 
sistor on a piece of aluminum which was bolted 
to the top of the chassis (Fig. 3). The piece 
is far more substantial than is actually required, 
but it had the merit of being readily avail¬ 
able! Potentiometer R29 was placed on the 
same heat sink later when I found I needed 
room for an extra control on the unit. While 
tills version gave improved performance, I felt 
the need for a trigger circuit to improve per¬ 
formance and ensure that the unit did not sit 
in a half on—half off state. The design work 
on the trigger circuit was done on a separate 
board and started out as a most impressive 
array of transistors, and underwent a long 
series of revisions, refinements, and simplifica¬ 
tion until I was satisfied that I had readied 
the point where any further simplifications 
would degrade performance. The final form 
was then built up on a small piece of per¬ 
forated board which was mounted bv means 
of the wire leads to the terminal strip be¬ 
neath the chassis (Fig. 4), This is not the best 
of construction techniques, but things were 
getting rather crowded and this did a good 



FIGURE 9 
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job of using what little space was available. 
The power supply for the 9 volts of bias was 
also crowded in beneath the chassis. The unit 
contained a fixed resistor rather than a poten¬ 
tiometer for R8, but is otherwise identical 
electrically to the circuit diagram and the other 
units. The performance of the unit was excel¬ 
lent—but the possibilities for mass duplication 
were small indeed! 

The next step was a lengthy conference with 
W3ITO, who during the normal daylight hours 
spends his time packaging electronic equip¬ 
ment for some rather fancy end uses—and in 

Hr 

considerably smaller packages. After some dis¬ 
cussion we settled on some general ground 
rules for the subsequent units: first they should 
be relatively easy to duplicate, second they 
should all be designed for standard parts and 
components, and last but not least they should 
be relatively flexible, permitting the board to 
be used in a number of different mounting 
configurations. The next work was Fred's, and 
about a week later (let's be honest—it was 
more than a week) he reappeared with some 
beautiful printed circuit boards, made of epi- 
glass, neatly eyeletted and everything. The re¬ 
sulting unit is shown in Fig. 5, These have 
plenty of room not only for the circuitry, but 
even have provisions for mounting the toroid 
filters and transformer T1 directly on the print¬ 
ed circuit board. They also provide space for 
mounting 2N173 type transistors (guess which 
transistors Fred had in his junk box?), which 
are considerably larger than necessary, but 
which provide good performance without re¬ 
quiring a heat sink. My first reaction was that 
the boards were huge indeed—but in retro¬ 


spect, after building some of the smaller units 
I must confess I am far more pleasantly dis¬ 
posed toward this version. It is relatively large 
but it is a real pleasure to work on a unit of 
reasonable size and not have to contend with 
small clearances and tight quarters. You will 
note that in this unit we cut a section out of 
the top of the 7x15x3 chassis that we mounted 
the unit in, so as to provide access to the bot¬ 
tom of the printed circuit board. It's lucky we 
did—one of the transistors worked fine for ten 
seconds and then slowly died! In later units 
we have been brave (and I suspect foolhardy) 
and we would recommend this technique for 
those of you who would prefer a 1 minute 
task to a 2 hour task in case things do not go 
perfectly the first time around. If you are 
brave you can do the job carefully and then 
mount the circuit board on stand offs on the 
bottom of the chassis; we also put a thin sheet 
of mylar between the board and the chassis 
just in case. The large chassis size provides 
plenty of room on the front for mounting the 
controls, and as one of the gang remarked the 
unit is made to order for those who like to 
have knobs to play with. We also mounted two 
extra octal sockets on the rear of the chassis 
so that if we ever want to convert from the 
fixed filters to plug in filters, the conversion 
will be a relatively simple matter. The third 
octal socket, which is in the center of the 
chassis in the rear provides for all the inputs 
and outputs of the unit. Thus when changing 
from one TU to another we have only one 
octal plug to transfer rather than the usual 
morass of wires (magnet, keyboard, audio in¬ 
put, FSK voltage, etc.) that one is normally 
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faced with. It makes life considerably easier, 
and for added convenience in testing units or 
operating away from home we have provided 
redundant jacks for the magnet, keyboard, 
and audio input. 

In the version shown in the photograph we 
did not mount transistors Q7 and Q8 on the 
printed circuit board, but used 2N1501 tran¬ 
sistors which we had on hand and mounted 
these on small aluminum heat sinks on the 
side of the chassis (See Fig. 5c). The leads 
were then wired to the appropriate points on 
the printed circuit board. 

The final version, which is the neatest look¬ 
ing of the units is shown in Fig. 6. The circuit 
diagram is given in Fig. 7 and the parts list in 
Fig. 8. The photographer was economizing, 
so we have two units which are quite similar 
shown—there are differences which illustrate 
some of the options open to the builder. These 
units use a much smaller printed circuit board 
—roughly 3 inches by 8 inches in size. The 
layout of the board is shown in Fig. 9 and the 
parts layout on the top of the board is shown 
in Fig. 10. This board provides a large per¬ 
centage of the circuitry of the unit, but since 
it provides for separate filters, controls, out¬ 
put transistors and power supply, it does pro¬ 
vide a considerable degree of flexibility in 
packaging. It can, of course, be readily adapted 
to relay rack mounting by the use of a stand¬ 
ard 3% inch relay rack panel. One of the units 
pictured uses 2N251 transistors and has the 


toroid filters mounted integrally in the unit. 
The other unit shown uses plug-in filters and 
has 2N1501 transistors mounted internally. 

This actuallv has an extra transistor mounted 

* 

internally to be used as an additional output 
for a reperforator. This permits a reperf to be 
used along with the page printer and gives 
separate control of magnet current. The cir¬ 
cuitry for this modification is shown in Fig. 
11. The jack which is paralleled with the mag¬ 
net output of the octal plug on the other unit 
is here wired up to handle the extra output. 
The plug-in filters may be mounted in the 
Vector 012 cans shown in the photo, or may 
be more complex units mounted in a 3x5x10 
chassis—which is the chassis size used for these 
two units. 

With this size circuit board you can choose 
your own size cabinet and your own panel 
layout—the space occupied by the board is 
small indeed. Please don’t get the idea that 
this represents the ultimate in packaging tech¬ 
niques and shrinkage. Had we not adhered to 
the original requirements of ease of construc¬ 
tion and standard parts, it could have been 
made considerably smaller. If vou want to trv, 
just use smaller size potentiometers, wind a 
single transformer for the two voltages re¬ 
quired, use a miniature meter and miniature 
electrolyties and you can end up with a con¬ 
siderably smaller unit. 

The filters used in the terminal unit are 
bandpass units of the conventional type.* The 

* For more complete discussion see article in Nov 02 issue. 
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circuits and the component values are given 
in Fig. 12. There is also an illustration of the 
set up for tuning the filters. Tuning is simple 
using the test set up. Connect it to the LC 
pair to be tuned, short out the other LC pair 
of the filter you are tuning, and either by try¬ 
ing different capacitors, or by adding or sub¬ 
tracting turns from the toroid, bring that sec¬ 
tion to resonance on the desired frequency 
(either 2125 or 2975 cycles). Then switch 
the short to the section you have tuned up 
and proceed to line the other section. Note 
that this procedure effectively adds the cou¬ 
pling capacitor to each LC pair. The coupling 
capacitor is chosen from normal 10% capacitors, 
which should be close enough for proper per¬ 
formance. You should preferrably tune the 
output section with the load connected so that 
tuning does not shift after the unit is wired 
up. The values given are for a bandpass of 
about 200 cycles, which is our recommenda¬ 
tion for general use. If toroids or space are 
problems, you may prefer to use only one 
toroid in each section; this will not give 
quite as good performance as the bandpass 
unit with two toroids per section, but the per¬ 
formance will still be considerable better than 
the average terminal unit. Just omit the cou¬ 
pling capacitor and the second LC pair. 

When building the unit you can either 
mount the filters on a terminal board and put 
it inside the unit, or you can make each of the 
filters a plug-in unit. The numbers at the ter¬ 
minals are the base connections for the octal 
sockets used with the plug-in units. We found 
it handv to have these standardized, thus we 
could check out terminal units before the 
filters had been finished. The plug-in units 
also permit you to have other filters with nar¬ 
rower bandpass or special filters for short shift. 
Bv making up just one filter for 2550 cycles, 
you are equipped for copying the commercials 
using 425 cycle shift. The dual plug-in units 
are each mounted in a Vector C-12 can which 
is 2x2x3 in size. The Millen 74400 can has 
also been used, but things are a little more 
cramped inside. When the units are finished 
and connected in the circuit, check to see that 
the bandpass is smooth across the top and not 
double humped. If you do have a double hump 
with the units operating with the normal load, 
add a resistance across the output toroid of 
each filter. By careful selection of the resistor 
you should have no difficulty in smoothing the 
response. Without a load you will surely have 
a double humped curve, and the value of 
resistance needed will depend to some extent 
on the betas of transistors Q2 and Q3. You 
may not need any—if not, fine. 
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Values Are Identical To Those Of Normal Circuit. 

FIGURE II 

CIRCUIT FOR OPERATING TWO PRINTERS 

Checking out the unit is a relatively simple 
procedure. For the initial check, disconnect 
the lead supplying voltage to Q 7 and Q tS . Plug 
in the unit, apply power, and check the power 
supply voltages. First check the voltage at the 
collector of transistor Q jV By varying the set¬ 
ting of R14, the voltage should at some point 
shift from a little less than one volt to approxi¬ 
mately the zener voltage of D s . You should 
not, repeat not , be able to obtain an inter¬ 
mediate voltage reading regardless of the set- 
sing of R14. If you can, the transistors you are 
using for Q 4 and Q 5 probably have too low a 
beta. The switching should occur when R14 
is set approximately to center scale, i.e. when 
the voltage on the center arm of the pot is 
about —1 volt. One unit on which detailed 
voltage measurements were made switched on 
a .03 volt change on the bases of Q 2 and Q :l . 
The next step is to check Q 0 . The collector 
voltage should switch from about the zener 
voltage of D 9 to about zero volts. A further 
check should be made on the voltage from the 
collector to the emitter of Q n . When this tran¬ 
sistor is conducting, the voltage drop should be 
less than one volt. If it is higher than this, 
either use a higher beta transistor for Q 0 or 
decrease the resistance of R21. 

Next check the mounting of transistors Q 7 
and Q g to see that you have not grounded the 
collectors in the process of mounting and heat 
sinking them. (This bit of advice is the result 
of some experience!) After reassuring yourself 
on this point, connect the power to the units, 
plug in the selector magnet, and turn on the 


unit By now varying the setting of R14 you 
should be able to switch the magnet current off 
and on. Then with the current on adjust R29 
for the proper magnet current. For Model 14 or 
Model 15 machines with pulling magnets, be 
sure the two sections of the magnets are in 
parallel and run 120 ma to the paralleled mag¬ 
net sections. With holding type magnets, less 
current should be satisfactory. If you are un¬ 
able to draw the full 120 ma with R29 set at 
minimum resistance, you probably have a very 
low zener voltage diode for D 10 and the cure 
is simple—merely decrease the resistance of 
R28. Normally you set R29 and leave it alone, 
so if space is a problem you can locate this 
pot at any position on the chassis you have 
the room for it. Alternatively, you could merely 
select R28 for the proper current and delete 
R29 completely. Check the voltage from the 
collector of Q 7 to ground. When the magnet 
current is on this voltage should be less than 
one volt. Readings of .1 volt to .4 volt are 
typical. If it is more than a volt, the beta of 
the transistor is probably low—but with identi¬ 
cal transistors being used you can easily switch 
transistors and see if this improves the situa¬ 
tion. Actually when you use power transistors 
here you are normally well off since the betas 
are usually considerably higher at the 120 ma 
operating point than they are at the full rated 
current the devices are designed for. You can 
compensate for an extremely low beta unit by 
decreasing the resistance of R24 from 1500 to 
1200 or even 1000 ohms. A number of the 
units built have used 2200 and 2700 ohms for 
this resistor, but the 1500 has been specified 
to provide latitude for the lower beta tran¬ 
sistors. 

Assuming all works well now, the only re¬ 
maining step is to feed audio tones into the 
unit and see if it plays. The audio tone is 
limited by D t and D 2 (an oscilloscope will 
demonstrate this visually), it is then amplified 
by Qi, and the two filter sections separate the 
tones. With a mark tone input you should get 
a positive output at the junction of R6 and 
R7, while for a space tone you should have a 
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OSC HQ-PE^TUNEB] SCOPE 


FIGURE 12 


L all 88 mhy. R = 1 

2125 cycles 
C .06 mfd. 

C 0 .0059 mfd. 

Link 9 turns 


meg. or larger 
2975 cycles 
.03 mfd. 
.0022 mfd. 
5 turns 
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negative output. If they are reversed, just 
throw SW1 and the situation should be as 
specified. With SW3 in the receive position 
(center) these tones should switch the magnet 
current on and off. 

Last, but certainly not least, I want to thank 
the gang who helped me in the process of get¬ 
ting these beasts into their final form, especially 
Fred, W3ITO who is responsible for the print 
ed circuit board work and who has built, 
checked out, and struggled with modifications 
on a number of these units. He's also been 
willing to test a number of my brainstorms— 
both good and bad! To Frank W3PYW who 
has been of great help in discussing RTTY and 
related problems in general and checking out 
a numbers of units in particular. To Bob, 
W30II for the very fine photos and continuing 
encouragement in my efforts to get this thing 
down on paper. He must indeed be persuasive, 
for these last paragraphs are being written in 

Paris—and I can assure vou there are better 

✓ 

things to do in Paris than to write articles on 
terminal units! And last to the many locals 
who built them and criticized them. 

As for making printed circuit boards, I 
have no sage words of advice to impart. Just 
get hold of one of the numerous articles that 
have been published in the past and get to 
work, they're not difficult. If you're lazy, you 
might check to see if any of the guys who 
make printed circuit boards for hams would 
be willing to make one up for you. But don't 
write me or any of the hams mentioned above. 
About three dozen of them have been turned 
out for the local gang and none of us have 
any desire to go into the printed circuit busi¬ 
ness. We've retired. However, if printed cir¬ 
cuit boards are new to you I suggest you use 
a small iron and much caution. The transistors 
may be soldered directly onto the printed cir¬ 
cuit board or you may prefer to use sockets. 
(ELCO 3304 sockets work nicely.) One of 
the last two units pictured uses sockets while 
the other has the transistors soldered directly 
to the board. If you use the direct approach, 
get some surgical forceps, they make fine heat 
sinks while soldering. 

Good luck. . . . W3TUZ 

Fig. 8. Component Values 

T ransistors: 

Q-1 2N2375 

Q-2 2N2375 

Q-3 2N1304 

Q-4 2N2374 or 2N2375 

Q-5 2N2374 or 2N2375 

Q-6 2N1304 

Q-7 2N25L 2N1501 

Q-8 2N251, 2N1501 



• One Inch Elements for Low Q 
and Wider Frequency Range 

• 1 2 Foot Boom for Wide Spacing 
m Dipole Driven Element, 52 

Ohm Feed 

• Forward DB Gain 9.2 
Front-To-Back 28 DB 

• All Tempered Aluminum—Driven 
Element Assembled. 

Shpg. wt. 20 lbs. 



• Gamma Match for 52 Ohm Feed 

• Resonate Frequency 50.4 Meg. 

• Forward Gain 11.2 DB 
Front-To-Back Ratio 25 DB 

• Boom Length: 15 Ft. f 
m Inch Dia. 

• 1" Dia. Elements for Low “Q”, 
Wide Range 

• Tempered Preassembled Alu¬ 
minum Elements, Easy Installa¬ 
tion. Shpg. wt. 20 lbs. 


MONEY BACK GUARANTEE 


-SEND CASH OR MONEY ORDER TO:--- 


SUPER “Q” PRODUCTS 

3363 Verner, Kent, Ohio 

□ 10 Meter Beam @ $29.95 Shpd. Exp. Collect Only 

□ 6 Meter Beam @ $27.95 Ohio Res. Add 3% Tax 


NAME_ 

ADDRESS—___ 

CITY_ ZONE— STATE 
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D-l,D-2, D-6 HB-1 (see text) 

D-3, D-4 1N191 

D-5, D-7, D-8, D-9 HB-1 zener (see 
text) 

D-10 1 N466 or 1 N703 


Resistors: 

R-l 2.2 k 

R-l 1 

10 k 

R-21 

47 k 

R-2 

22 k 

R-l 2 

100 k 

R-22 

270 

R-3 

4.7 k 

R-l 3 

1 meg. 

R-23 

1.5 k 

R-4 

680 

R-l 4 

10 k 

R-24 

1.5 k 

R-5 

1.5 k 

R-l 5 

8.2 k 

R-25 

8.2 k 

R-6 

270 k 

R-l 6 

10 k 

R-26 

3.9 k 

R-7 

270 k 

R-l 7 

6.2 k 

R-27 

4.7 k 

R-8 

.5 meg. 

R-l 8 

68 k 

R-28 

1 8—1 w. 

R-9 

5.6 k 

R-19 

1.2 k 

R-29 

50 2 w. 

R-10 

270 k 

R-20 

2.2 k 


; 1 meg. 


Capacitors: 


C-l 

1 0 mfd. 30 v. 

C-6 

.002 mfd. 

C-2 

1 0 mfd. 1 0 v. 

C-7 

mfd. .5 mfd. 

C-3 

1 0 mfd. 1 0 v. 

C-8 

mfd. .5 mfd. 

C-4 

.005 mfd. 

C-9 

.001 mfd. 

C-5 

.005 mfd. 




Switches: 

SW- DPDT SW-2 SPST SW-3 DP3T 
61G401, Stancor A3332 

Transformers: 

T-l 2000 ohm voice coil Allied Radio 
61 G401, Stancor A3332 
T-2 115 v./26 v.c.t. Allied Radio 61G476, 
Triad F-40 X 
T-3 115 v./6.3 v. 
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Kent A. Mitchell W3WTO 


The Hallicrafters SX-140K 


Are you in the market for a receiver in the 
$100 to $125 price range, but undecided 
whether to purchase a commercially built set 
or one in kit form? Why not combine the ad¬ 
vantages of both and consider the Hallicrafters 
SX-140K? This is the companion receiver for 
the HT-40K transmitter kit as described in 
the May 1962 issue of 73 Magazine. 

A ham band only receiver, the SX-140K 
covers 80 through 6 meters. Priced at $104.95 
in kit form (also available factory wired and 
tested for $124.95), this receiver offers many 
features not usually found within this price 
range. 

Lest you have misgivings concerning con¬ 
structing a receiver because of the usual asso¬ 
ciated task of rf and oscillator stage alignments, 


let us hasten to mention that the SX-140K re¬ 
ceiver kit is supplied with a completely aligned 
and prewired bandswitch assembly. 

The receiver incorporates a pentode rf ampli¬ 
fier, one half of a 6AZ8, with a manual rf gain 
control in series with its cathode. A 6U8A is 
used as the local oscillator-mixer stage, its 
output fed to a 6BA6 if amplifier. The oscillator 
frequency is varied by a main tuning capacitor. 
No fine tuning control is necessary due to the 
25-to-l tuning ratio of the main tuning, which 
is very adequate for the 6 inch per band of 
slide-rule dial provided. The selectively-bfo 
control in the suppressor grid of the if stage 
is actually a regeneration control and effec¬ 
tively varies the selectivity of the stage from 
approximately 8 kc to approximately 2 kc. Ad- 
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LAFAYETTE 



ELECTRONICS 


THE CHOICE OF VALUE-CONSCIOUS AMATEURS THE WORLD OVER 


DELUXE 8-TUBE COMMUNICATIONS RECEIVER PROFESSIONAL-QUALITY 14-TUBE COMMUNICATIONS 


'"SSKSSSSS 


MODEL HE-30 


a^RECEIVER MODEL HE-80 



7995 


VtfibC&S-P) $5 MONTHLY 

imported 0n Easv ^ plan 

• Tunes 550 KCS to 30 MCS in Four Bands • Built-in 
0-Multiplier for Crowded Phone Operation • Calibrated 
Electrical Bandspread • Suoerheterodyne Circuit • Stable 
Oscillator and BFO for Clear CW and SSB Reception • Built-in 
Edgewise S-Meter 

Sensitivity is 1,0 microvolt for 10 db. Signal to Noise ratio. 
Selectivity is ±0.8 KCS at — 65db with Q-MULTIPLIER. 

Available in a semi-kit version with all major components 
premounted. Model KT-320 — only 64.95 Complete 


LAFAYETTE MAIL ORDER 
& L. I. SALES CENTER 
111 Jericho Turnpike, j 

Syosset, L.I., N. Y. I 

-OTHER LOCATIONS - \ 

Jamaica, N. Y. Newark, N. J. 
Scarsdale, N. Y. Plainfield, N. J. 
New York, N. Y, Paramus. N. J. 
Bronx, N. Y. Boston, Mass. 
Natick, Mass. 




P 12950 

$7 MONTHLY 

' imported on Eas * ^ Plan 


• Dual Conversion on 6 Meters • 5-Bands: 550KC-54MC 

• Product Detector Circuit for Improved SSB Reception 

• Seoarate BFO and Q-Multiplier Circuits (can be used 
simultaneously) • Crystal Calibrator • Efficient Super¬ 
heterodyne Circuit • Effective Automatic Noise Limiter 

• Voltage Regulated Power Supply 

Features outstanding sensitivity, Q-Multiplier selectivity 
and electrical bandspread, makes a handsome addition to 
your ham shack. Calibration crystal is sold optionally. 



Send for 
Big New 
422 page 
1964 Catalog 


LAFAYETTE RADIO ELECTRONICS 
Dept.73K-3 P.O. BOX 10 
SYOSSET L.I., N.Y. 11791 

□ Please send me new 1964 Catalog 640 

□ Ship Stock No. ... $.enclosed. 

NAME ... 


ADDRESS 
CITY. 


ZONE 


STATE 


vancing the control until the stage breaks into 
oscillation provides a beat note for CW and 
SSB reception. Operation and adjustment of 
this control is both simple and effective. 

The if output signal is coupled to a 6T8A, 
which not only functions as the detector and 
first audio amplification stages, but performs as 
noise limiter and avc control stages as well. 
Noise limiting is bv diode action and avc by 
the conventional feedback method. 


The tetrode section of a 6AW8A is the 
audio output stage and is connected through 
an output transformer to a pair of terminals 
on the rear chassis apron and to a headphone 
jack on the front panel. Though there is no 
built-in speaker, there is enough cabinet space 
for a 3" x 5" speaker to be mounted on the 
top of the receiver cabinet by the more enter¬ 
prising builder. 

The remaining triode section of the 6AW8A 
is incorporated as the S-meter amplifier. It 
must really amplify too, as the S-meter cali¬ 
bration goes up to 90 db above S9! The meter 
is disabled in the CW-SSB mode to prevent the 
needle from pegging and otherwise flopping 
aroiind unneeessari 1 y. 

An unusual, useful, and welcome feature, 


especially for a receiver in this price category, 
is the inclusion of a crvstal controlled calibra¬ 


tion oscillator. With the oscillator (the triode 
section of the 6AZ8) operating at the crystal 
frequency of 3.5 me, fundamental and even 
harmonic signals are injected into the local 
oscillator to produce band edge calibration 
points at 3.5, 7.0, 14.0, 21.0, and 28.0 me. For 
6 meters, an odd harmonic must be used, and 
is heard at 52.5 me. The Calibration Reset con¬ 
trol on the front panel is a variable capacitor 
paralleled with the Main Tuning variable. 

The power supply is transformer operated, 
thereby safely isolating the chassis from the ae 
line, and has silicon diode rectifiers. 
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Provisions are made for transmitter control 
and antenna changeover hook-ups via auxiliary 
contacts on the function switch. When placed 
in the standby position, two pair of terminals 
on the rear chassis apron are shorted, provid¬ 
ing switch action. 

Two manuals are furnished with the SX- 

140K: one is the assemble manual and mav 

* * 

be discarded upon completion of the kit, and 
the other is an operation and service manual. 
Keeping these two items under separate cover 
is a good idea . , . would like to see some 
other kit manufacturers do the same. 

All said and done, the authors are very im¬ 
pressed with this little receiver, both in design 
and performance. Sensitivity and especially 
selectivity appear to be well above average for 
receivers of this type. In short, it would be 


hard to find a comparable receiver at this 
price, particularly with 6 meter band coverage 
to boot. It is also interesting to note that, 
checking the current used equipment price 
lists, we find that both kit and factory wired 
models have the same resale value . . . some¬ 
thing to keep in mind. 

... W3UZN . . . W3WTO 

SX-140K Specifications 

Frequency Coverage .....SO, 40, 20, 15, 10, 6 meters. 

Cham bands only) 

Tube Complement ...... . 6AZ8 rf amplifier /calibration 

osc. 

6U8A local oscillator/mixer 
6BA6 if amplifier 
6T8A detector, A.NL, 1st audio 
6 A W8 A audio output / S * meter 
amplifier 

Controls ............... .Main Tuning, Function (Off, 

Standby, am, cw-SSB), Audio 
Gain, Band Selector (6 posi¬ 
tion), rf gain. Selectivity/bfo. 
ANL(on-off), Calibrator Con 
off). Calibration reset. Antenna 
Trim. 

Antenna Impedance . . . 50-7$ ohms 
Audio Output Impedance 3.2 ohms 

Power supply ...Transformer operated, silicon 

diode rectifiers in a doubler 
circuit. 

Power requirements ......117 VAC, 50-60 cycles @ 47 

watts. 

Dimensions ............ .1334" wide, 8*4” deep, 7 3 16" 

high 

Weight ... 13pounds 

Price (kit) ..$104.95 

(factory wired $124.95 
and tested) ....... 


The Amateurs 

Cape Canaveral 


Matthew Russel K2YIH 
131 Skycrest Drive 
Rochester, N. Y. 


Thei *e is probably not an amateur on the 
subscription list who has not felt pangs of envy 
at seeing pictures of the electronic installations 
at Cape Canaveral and other missile places. 
A few of you readers probably already have 
installations of parallel quality. Some other 
few of you will have looked up the prices in 
a catalog and promptly forgot the whole mess. 
The rest of you haven’t even bothered to look 
up the prices because you know it is too ex¬ 
pensive. 

Well, fellow hams, take another look and 
compare with the photographs of what I did 
for less than twenty dollars! 


Since every installation is different there isn’t 
much point in giving exact constructional de- 
tals. The photographs explain the methods I 
used and should give you some hints for your 
console. 

The corner console shown in Fig. 1 was 
made to fit into a space beneath the basement 
stairs only 4M feet wide. It has two sloping 
front sections with nineteen inch rack width 
each and a center section with seventeen 
inch rack width. This is not standard but it 
enabled the console to be fitted into the avail¬ 
able space. 

Each of the three sections was made from 
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half-inch interior plywood. The table height 
is thirty inches and the console height is forty- 
nine inches measured from the floor. The two 
triangular wedge panels were cut to fit from 
Mth inch masonite. Two five-sided top pieces 
fill the space between the rack sections and are 
detachable so the entire console can be “un¬ 
hinged” after the table top is removed. This 
enables the console to be pulled through a 
standard doorway. (See Fig. 2.) 

Each of the sections is eighteen inches 
from front to back and the pitch of the sloped 
front is six in seventeen which gives a top 
depth of twelve inches when the slope starts 
at two inches above the table top. 

Fig. 3 shows my SX 28A receiver mounted 
on the left, being of standard rack width. The 
transmitter, a Viking Challenger, is not of 
standard rack width and merely sits in place 
on its own rubber feet. A wood block behind 
it keeps it from sliding out of position. 

The other panels were made from sheet 
aluminum. The mounting hole spacing in all 
panels is a multiple of one inch, and threaded 
holes in angle iron supports behind the panels 
are also spaced every inch so that any panel 
will fit in any position. This takes care of any 
rearranging of components at some later date. 

The base of the receiver section serves as a 
speaker enclosure. The bases of the other two 
sections would make good locations for power 
supplies and for gear that doesn't have to be 
touched while operating—converters, modula¬ 
tors, etc. Or, it can be used for a foot rest, 
like my center section. 

Also in the left hand section is a Q Multi¬ 
plier and lOOkc standard. The right section 
holds an all-band antenna coupler, VSWR 
meter, 6 Meter vfo, and plug panel for key 
jack, auxiliary mike, and vfo output plug. 

The center panel houses an antenna patch 
panel, a power distribution panel for control¬ 
ling vfo, push-to-talk switch, and antenna rota¬ 
tor controls and indicators. Also in the center 


panel is a Panadapter in its first stage of con¬ 
struction. 

The console has been in operation for about 
four years and has proved to be very versatile 
in spite of its outward finished appearance that 
seems to say “this is the final design. Do not 
add as much as one more knob.” Adding new 
components, however, has been very easy and 
general wiring changes have been done with 
complete freedom since the entire console can 
be pushed out of the small operating room 
and into the workshop where access is free, 
tools handy, and the lighting better. 

Once you get your console started you will 
face many decisions concerning the best way 
to achieve an effective arrangement of com¬ 
ponents, cabling, and controls. Let me pass on 
a number of suggestions and solutions that I 
have learned by experience. Maybe these hints 
will be just what you need or maybe they will 
spark an idea even better. 

Construction 

The console pictured was made from 34 
inch plywood, AD interior grade. I used plenty 
of glue and a few screws at important joints. 
Other joints received only glue and finish nails. 
Finish your cabinets with several coats of 
shellac with plenty of sanding between 
coats. The first three coats of shellac are the 
most important to tame the wild grain of fir 
plywood. For goodness sake do not spoil 
your console by staining it brown. You should 
be trying to simulate a $1000 metal cabinet, 
not an antique hutch cupboard. 

Mount each section on caster wheels and 
pay attention to load ratings when you buy 
them. Electronic gear is heavy! 

The actual shape of your console must be 
a product of its environment. Remember, 
though, that a curved console such as mine is 
easier to operate from than a console with 
everything in a straight row. No switch or 
knob on my panels is farther away than a 
comfortable arm’s reach. 

Plan now for expansion later. This alone 
suggests that your panels should be modular 
widths so that they can be arranged in dif¬ 
ferent ways to suit your amateur fancy. Even 
in my limited size radio room I can still double 
the available panel space by placing another 
tier of panels above the present ones, but 
tipped forward instead of back. When the time 
comes, some of the little-used controls can be 
shifted up and the operating controls shifted 
down. 

Mounting of your commercial gear can be 
done in several wavs: 

a. Standard Rack Panels. 
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ONE FOR ALL! 

and oil from ONE! 

the TOPAZ UNIVERTER 300 XL—ONE rugged, reliable 
supply to power any popular transceiver. 

the TOPAZ UNIVERTER 300 XL—A Lifetime Investment- 
Built for rough weather, rough usage, and years after years 
of trouble-free service. 


Dust-proof, dirt-proof, kick-proof, spray-proof deep-drawn 
steel housing. Ideal for under-hood mounting —But at¬ 
tractive for visible mounting—QUIET enough to mount 
by your ear. 

Uses rugged new transistors. Ratings conservative. 
Impossible to damage by short circuit. All cables 
included: 8-ft. red cable to battery, 5-ft. cable ta 
transceiver, 18" cable for ground. 



the TOPAZ UNIVERTER 300 XL features: 

300 conservative wotts @ 800, 700, or 600 Volts Hi B 
275 Volts Low B 

-50 to -90 Volts Potentiometer-adjusted Bias 
Input 11 to 15 Volts DC 
Weight 8 lbs. 


The TOPAZ UNIVERTER 300 XL $119.95 


see your dealer or write today! 


3802 HOUSTON ST., SAN DIEGO 10, CALIF. • CYPRESS 7-4815 


Some manufacturers still build their gear to 
fit a standard rack but be careful of TVI and 
receiver radiation if you take things out of their 
boxes. My SX28A seems to perform just as 
well out of the cabinet as it did in. It has an 
enclosed rf compartment and a full bottom 
plate, however. Most present day receivers 
lack both of these features and may suffer 
from signal entry directly into the chassis if 
they are taken out of their shielding cabinets. 

b. As is mounting. 

Some commercial gear can be mounted into 
your console and still look as if it belongs there. 
Mv transmitter is mounted this wav merely 
by placing it in position and holding it there 
with a wood block behind it. Other panels 
around the transmitter make it appear to blend 
in. Be careful when you build your console 
that you allow enough room to slide your gear 
in without scraping. Some of the Heath gear, 
for instance, measures 19M inches over-all 
width. If the sides are perforated for heat 
transfer, allow some extra width for air flow, 
c. Remounting on new panels. 

I mounted my Heath vfo and Q Multiplier 
behind console panels by drilling matching 
holes for the shafts and holding the whole thing 
together with the shaft nuts and original 
screws. Then I had to do my own lettering. 
Generally, it will look better if all your panels 
are alike in style and color. Some panels may 
be mounted on the front surface with the 
console panel sandwiched between the manu¬ 
facturers panel and equipment cabinet. 

I have placed receiving functions on the 
left, transmitting functions on the right, and 


control functions in the center. This arrange¬ 
ment will suit most right-handed people. Left¬ 
handers will prefer the reverse. 

F « • i • 

lmshing 

My console, like a lot of them at Cape 
Canaveral, is a soft green color with light grey 
panels. You may want to match the color 
scheme of your existing equipment but be 
careful of dark colors. They can be very 
tiring to look at after a while. 

Buy plenty of paint for the panels. I used 
a grey spray-can paint but found that the 
color had been discontinued when I wanted to 
add a new piece of gear. I consequently 
bought three cans from the same color lot and 
painted the entire set of panels over again. 
Now I have all the present panels painted to 
match and also have a reserve supply for 
touch-up and future additions. 

Labeling of the panels is a formidable task. 
There are a number of solutions, however, de¬ 
pending upon how professional you want your 
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console to appear. A few of these solutions 
are listed here: 


a. Decals. This is the most common solution. 
However, I have found the quality of the de¬ 
cals available to be rather unreliable. Also, if 
you spoil one of the decals and find it is the 
only one of its kind on the sheet, you must try 
to splice pieces together or buy a new sheet in 
order to get the one word you want. 

b. Wax Transfers. These come by the sheet 
also. To use these, the sheet is placed over the 
panel and the word transferred by rubbing on 
the plastic sheet backing with a blunt stick. 
The letters transfer to the panel and adhere. 
An overcoat of clear lacquer is necessary. 

c. Rubber Stamp. Several companies make 
a rubber stamp built like an adjustable date 
stamp but with a complete alphabet and num¬ 
eral set on each moveable band. I have used 
one with six bands and found it adequate. 
Careful attention to registry and orientation 
is necessary to get the words on straight. 
Stamp pad ink is too transparent for most uses 
on metal panels and doesn't leave sharp edges. 
A better method is to use black printers ink. 
Practice on a scrap panel first to learn the 
“touch.” Also keep a rag handy with lighter 
fluid or solvent to wipe off your mistakes 
before they dry. This method is also very use¬ 
ful for marking your chassis with tube type 
designations by each socket. A protective lac¬ 
quer coat is advisable. These stamps are avail¬ 
able through stationery stores for about $10.00. 

d. Silkscreen. This process is simple but 
lengthy and requires a good deal of equipment 
that most of us do not have. For one-of-a-kind 
panels it is rarely justifiable. 

e. Hand Lettering. Even the steadiest of 
artist's hands can not letter carefully enough to 
be acceptable for close observation reading. 

f. Machine Lettering. Several types of 
mechanical lettering guides lire available from 
engineering supply stores, My console panels 
are lettered this way with India ink. 


Electrical : (See Fig. 4) 

Main power should be controlled by one 
easy-to-reach switch. A pilot light is also 
a wise safety precaution. Each piece of gear 
should be fused internally and ae power dis¬ 
tribution wiring should be fused where the 
main line comes into the console. 

AC power distribution is not difficult. With 
normal safety precautions and observance 
of U. L. and local codes, route vour ac lines 
as you wish. A useful item is a strip of appli¬ 
ance outlets in each console section near the 
top of the console. My console contains a 
power distribution panel from which I can 
turn on ac power to converters, relay control 
circuits, vfo power supplies, etc. Neon indi¬ 
cator lights are very handy. Make at least one 
ac outlet available from the front of the console 
for soldering irons, etc. 

A good low impedance ground bus is a 
good idea. I used No. 6 bare copper wire with 
a series of copper straps soldered at useful 
points. 

Be careful of long coax runs that may turn 
out to be undesirable fractions of a wave- 
length. Normal tehniques still apply for deter¬ 
mining how long your feed lines should be but 
be careful to include the lengths of feed line 
you may install in the console. It is a good idea 
to measure each critical piece as it is installed 
because you may not be able to measure it 
accurately after it is installed! 

Install your digital clock in a panel by re¬ 
moving it from its case and taking out the 
plastic window. The number wheels can then 
be set from the front of the console, Remember 
to put the clock on the supply side of the 
main power switch unless you want to reset 
the clock every time you operate. 

Switching of rf can be accomplished with 
rotary coax switches which occupy valuable 
panel space, or by a patch panel arrangement. 
My installation uses bnc connectors and several 
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short patch cords so I can rapidly patch from 
one antenna to another, to dummy load, to 
converter, or directly to the tr switch. Patch 
panels are versatile in combining several 
modes of operation without the expense and 
confinement of switches. 

I cabled all my wiring with Nylon lacing and 
you will find it well worth the time and ex¬ 
pense to get rid of the snarl of wires otherwise 
a part of every installation. There are a num¬ 
ber of substitutes that would do the same job 
and not be so permanent. The plastic coil-cord 
wrapping seems particularly adaptable to a 
changing amateur s needs. 

A handful of cable clamps screwed in con¬ 
venient places will train your cables from one 
compartment to another. I even cut some holes 
in the console walls in the interest of shorten¬ 
ing up my vfo leads. 

Make wiring diagrams of every piece of 
gear you install. These diagrams should be la¬ 
beled with wire numbers for all interconnect¬ 
ing cables. These same wire numbers then 
should be branded on each wire using self- 
sticking number strips. A twenty-five cent 
number strip is the best investment you can 
make in terms of being able to pick out a 
particular wire in a cable some time later. 

I have not attempted to color code all my 
cable wiring since the wire number system is 
easier and more versatile. 


Generally it is a nuisance to have loose wires 
on the operating side of the console. My micro¬ 
phone was therefore mounted on a flexible 
gooseneck from overhead. My key has a cable 
just long enough to reach the key jack on the 
panel. 

Antenna terminals were provided on the top 
surface of the console with UHF connectors 
for coax inputs and two screw terminals for 
open wire feeders. The main console ground 
bus is attached to an external ground by a 
strong spring clip. Connections to the antenna 
rotator are made through a surplus multi-pin 
connector. Thus the entire console can be dis¬ 
connected from its input and output lines with 
a minimum of disconnections. 

Conclusions 

Investigation of the catalogs will show that 
a three section console similar to mine will cost 
more than $800.00. It will be all metal and 
precisely made, but it will not go through a 
doorway and will not provide any more enjoy¬ 
ment than my twenty dollar investment Ham¬ 
ming doesn’t have to be all on-the-air time. 
And just because my console looks good 
doesn’t mean that it is inefficient either. 

So get out the ruler and saw and start your 
console. You will be surprised how much en¬ 
joyment it will give you. 

... K2YIH 


Listen . . . 

Fellow Radio 
Amateur 

Bill Orr W6SAI 

Some time in the future, amateur radio will 
again face a Moment of Truth at an international 
gathering whose function will be to examine the 
radio spectrum with an eye to the future fre¬ 
quency allocations for the various services. At that 
time the question raised will be: What does the 
radio amateur contribute to the public welfare, 
convenience, or necessity that justifies his con¬ 
tinued use of important world-wide frequency al¬ 
locations that are desired by other countries and 
by other services? 

As the question revolves about public interest, 
convenience, and necessity (commonly called 
PICON), the radio amateur must reply in this 
context, and with an unprejudiced eye. I propose 
to do that now. I will sneak to you as the Devil’s 
Advocate; that is, I will examine the pessimistic 


Author's Note: 

Some time ago Wayne editorialized that he 
had received practically no correspondence in favor 
of the Incentive License proposal of the A.R.R.L. 
Upon writing Wayne that I wished to write on this 
subject, he graciously permitted the inclusion of 
this article in 73 magazine. I strongly believe the 
incentive License proposal is a crucial decision 
facing radio amateurs. This article gives my rea¬ 
sons for supporting this proposal. 


side of the situation, in order to say the thoughts 
that each one of us keeps buried at the back of 
his mind. I am going to step on your toes, jab 
you in the ribs, and give you a poke in the eye 
with a sharp stick. 

No organism grows unless it is irritated, and 
amateur radio has not been irritated for many, 
many years. It is going to be irritated to a high 
degree during the coming years, I assure you. 

Let me begin this critical self-examination with 
reference to Paragraph 78, Article 1 of the In¬ 
ternational Radio Regulations, Geneva, 1959 which 
defines amateur radio as: 

“A service of self-training, intercommunica¬ 
tion, and technical investigations carried on 
by amateurs; that is, by duly authorized per¬ 
sons interested in radio techniques, solely wdth 
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a personal aim, and without pecuniary in¬ 
terest.” 

Note that the word “hobby” is not used in the 
definition of amateur radio. 

Further, Section 12 of the Federal Communi¬ 
cations Commission Rules and Regulations defines 
amateur radio as; 

“A service whose purpose is expressed in the 
following principles ... a voluntary, non¬ 
commercial communications service, particu¬ 
larly with respect to emergency communica¬ 
tions ... a continuation and extension of the 
amateur's proven ability to contribute to the 
advancement of the radio art.” 

This description of the radio amateur sendee 
is further clarified by the following . . . “to be 
brought about by encouragement and improvement 
of the radio amateur service through rules which 
provide for advancing skills in both the communi¬ 
cation and technical phases of the art . . . ex¬ 
pansion of the existing reservoir within the ama¬ 
teur radio service of trained operators, technicians, 
and electronic experts, and . . . continuation and 
extension of the amateur's unique ability to en¬ 
hance international good will . . .” 

You will note that in neither the Geneva Regu¬ 
lations nor in the F.C.C. Rules and Regulations is 
the amateur radio service defined as a hobby. 
Amateur radio is legally defined as a service: just 
as much a service as the maritime radio service, 
the Land Mobile Service, or the Fixed, point-to- 
point service. The idea that amateur radio exists 
as a hobby is a dangerous one, and a purely ama¬ 
teur concept; to defend amateur radio on the 
basis of a hobby is, in my mind, a dangerous risk, 
placing us in an indefensible position that we 
otherwise would not have to face in the coming 
years. 

The view of amateur radio as a hobby is a 
widespread and dangerous one, and the funda¬ 
mental definition of amateur radio as a service has 
been gradually eclipsed in the past few years in a 
mass exodus to the hobby concept. Where, may 
I ask do certificates, round tables, DX-ehasing, or 
other operating pleasures fit within the concept 
of PICON? Could we be mistaking the pleasant 
trappings of hobby-ism for the real pursuit of 
amateur radio? 

To examine this fundamental difference of 
viewpoint, let us look backwards a few years 
in order to ascertain from what position amateur 
radio has grown, and from that position observe 
the state the amateur service has now reached. 
The pre-World War II year of 1940 is a good 
starting point, as it signifies a distinct break with 
a way of life. 

The 1940 radio amateur constructed a good 
deal of his equipment. His ability to talk—to 
have a QSO—was the successful and only reliable 
test of his station and equipment. In those days 
before propagation predictions were generally 
available, a vast fund of intuitive knowledge was 
gathered bv virtue of DX contests and long 
distance QSO’s to further the new art of propa¬ 
gation prediction. “Long path” openings were first 
exploited on 14 megacycles by radio amateurs in 
pre-war days. Further, radio amateurs led the way 
in expansion of the VHF field. Commercial VHF 
gear was patterned after amateur equipment. 

The 1940 amateur radio license (particularly 
the old class A license) implied a high degree of 
manual skill and technical knowledge in the 
holder thereof. Thinking and doing were essential, 


and the radio amateur absorbed knowledge in 
the process of getting on the air and making 
contacts. True, the level of knowledge was low 
compared to today, but the level of mastery was 
high. The 1940 amateur achieved, in the broad 
sense, the mastery of his subject matter to the 
state-of-the-art level. The state-of-the-art was the 
pride of the radio ham. 

Since 1940, however, mighty forces have been 
set adrift and we are living in a vastly compli¬ 
cated world of change. We have microwaves, 
lasers, back-scatter, space communications, single 
sideband and other sophisticated concepts thrust 
upon us. The advent of television obsoleted the 
breadboard transmitter, and today s ham rig is 
wrapped in an r.f. enclosure that is hardly capa¬ 
ble of being made on the kitchen table with a 
Boy Scout knife. In truth, we now find the radio 
amateur state-of-the-art approaching the graduate 
engineering level. If the definition of amateur 
radio as a hobby is true, should the radio ama¬ 
teur attempt to master this high state-of-the-art? 

Perhaps to answer this pointed question, we 
should look about us today. The 1963 radio ama¬ 
teur now buys almost all his equipment. What 
amateur builds his receiver today? For that mat¬ 
ter, who builds his own transmitter? Or, to be 
more specific, who modifies his factory-built trans¬ 
mitter? Watch out—a modification may spoil the 
trade-in value! Alas, what has happened to the 
thinking and doing aspect of amateur radio? 

A good friend of mine owns a radio distribut¬ 
ing store specializing in sale and repair of ama¬ 
teur radio communications equipment. Y’ou would 
be amazed at the stories he can tell of hams who 
bring in their gear to be repaired. “My receiver 
won't work properly,” says the disgruntled owner. 
Opening the lid, the serviceman finds a burned- 
out tube, a blown fuse, or other obvious trouble. 
“Today's amateur doesn't even bother to read the 
instruction book,” says my friend. “He’s too eager 
to get on the air and chatter in a round-table 
Que-so!” 

Suppose we look for a moment at today’s “reser¬ 
voir of trained operators, technicians, and elec¬ 
tronics experts.” A pool of trained operators 
(communicators, that is, adept in all modes of 
communication) is certainly a comforting thought 
and right in line with PICON concepts. Yet, 
today’s communicators have been diluted in a 
sea of confusion. We have several phonetic alpha¬ 
bets, and common procedures and techniques are 
forfeited to outright rudeness and ignorance. 

“Break . . . break” 

“Gimme a clear channel for phone patch traf- 



CW operating skill is being subordinated to 
contest-style operation, and a skilled traffic-oper¬ 
ator is vanishing like the Dodo Bird. Phone opera¬ 
tion, with the exception of a small public service 
function of questionable value, does not contribute 
one whit to the requirements of PICON. 

As to the “pool of trained technicians and 
skilled electronic experts”—it is obvious that such 
a group of radio amateurs—if they really exist— 
is indeed valuable and a contribution to PICON . 
These amateurs are the living potential for to¬ 
morrow’s growth in amateur radio, and in engi¬ 
neering, technology and allied arts. This group 
can contribute to unique areas of research and 
development that are in the interest of amateur 
radio and the public. 

How fares this “reservoir of trained technicians 
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and skilled electronic experts?” Judging from the 
words of the radio store owner—not so hot! Others 
agree! 

A well-known West Coast educator, who is also 
a radio amateur, has this to say: 

“Young radio amateurs, in general, are among 
the poorer students in engineering and tech¬ 
nology. They have the assumption they do 
not need the basic theory of engineering. 
They question the worth of the mathematical 
approach, relying instead on hit-or-miss work. 
In general, they have no desire to learn basic 
circuitry. They exhibit a lack of original 
thinking, and slavishly follow the ideas of 
others. They cannot analyze a problem, nor 
do they know the order of magnitude of 
results to expect.” 

A sad commentary on today's “reservoir of 
trained technicians.” 

A well-known engineer, who is a radio ama¬ 
teur and a project director in a large electronics 
firm, has this to say about the “reservoir of skilled 
electronic experts”: 

“Twenty years ago when a radio amateur 
came to our organization for employment, his 
amateur license was prima facie evidence that 
he was a technician and knew which end of 
a soldering iron to pick up. He could read a 
schematic, he was eager to learn, and he 
had the capability of technical growth. Today, 
although the electronic industry is crying 
for trained technicians and engineers, by and 
large, they are not coming from the ranks of 
the radio amateur. Possession of today's radio 
amateur license does not mean that the hold¬ 
er is technically qualified in any sense of the 
word. The level of skill of the majority of 
today's radio amateurs, generally speaking, is 
not high enough for even proper mainten¬ 
ance and operation of commercial or military 
electronic equipment. Openings are continu¬ 
ally available for competent people. It would 
be nice if they were radio hams.” 

A sad commentary on today's “reservoir of 
skilled electronic experts.” 

These remarks are not unique, and they are 
symptomatic of amateur radio today. It may be 
overly pessimistic, but it looks to me as if the 
fundamental basis of a radio service has been 
eclipsed in amateur radio in a mass exodus to the 
level of the hobbyist. 

Now, the radio amateur stands today in a 
naked and exposed position. He has abdicated his 
natural curiosity in electronics and basic com¬ 
munications and has substituted a superficial de¬ 
sire to chatter. The hobby aspect of amateur 
radio has stripped today's ham of even a rudi¬ 
ment of technical know-how. 

Regardless of the complexity of today's com¬ 
munications, there exists a minimum body of 
knowledge that must be known by the up-to-date 
radio amateur. This body of knowledge continu¬ 
ally increases, as the state-of-the-art increases. Un¬ 
less the radio amateur keeps abreast of this body 
of knowledge, be really cannot justify bis ex¬ 
istence in the eyes of PICON . 

Those radio amateurs who do not keep abreast 
of conventional knowledge and who thereby do 
not justify their existence are called “appliance 
operators” by many. 

The appliance operator has the same technical 
grasp of electronics as the housewife who dumps 
a load of dirty clothes in the automatic washer 


ALL NUVISTOR 6 & 2 METER CONVERTER (2-6DS4) 
caswdc KF Amp <2-6CW4) CSC. X* Mixer — Low Cross 
Modulation — So Neutralizing. A smooth operating unit of 
advanced design. Low noise and high sensitivity. Requires 
only 50/75 V at 10 MA. Circuit Board wired and tested— 
less tubes and xtal. 

6 Meter I.F/s—BO to 14MC—6.50. 28 MO—8.50 

2 Meter I.K.V-10 / 14 MC-7.50. 28 MC—9.50 

'•WA0YST.Very much satisfied*' 'MvlTCU—FB.” 

* * W A (> A1 %.- Work s gre at.** 

Standard 2 Meter Converter. 6CW4 R.F. Amp. 6 x 8 OSO.- 
Tripier-Mixer. SX-3DB plus 30DB at 150V I / 2MVV. A low 
noise—very high gain economy unit. 

10 MC I. F.—6.50. 28 MC IF.—8.50. 

This unit is available mounted In 3x4x5 alum, case with all 
connectors, tubes and xtal in the 10 to 14 MC I F, range 
for general coverage receivers. 21.50 PP. 

‘LITTLE GEM” 5 WATT TRANSMITTER A EXCITER 
UNIT. 1—6AC8 tube. Uses 7,4 MC rials with output cm 
20-10-6 Motors. Fully tunable, variable capacitors. Built-in 
antenna coupler. Circuit Board, wired and tested—less tube 
«$r xtal—6.50, 

“From WI Blit.-Have worked 10 states on 6 Meiers— 

Ho markable pc rformance. * ’ 

5 WATT AUDIO BOARD L MODULATOR. Xtal or carbon 
mike*. Uses 12 AX 7 & 6AQ5. Circuit Board— 4.50 

6 Meter CASCO DE NUVISTOR PRE-AMP. t’p to 20DB 

gain. Onlv 2*4 x 2". Fits anywhere Ideal for communicators, 
HQ-]10 etc. Also 27 ' 28 MC. Circuit Board wired & tested— 

4.00. 

2 METER SINGLE NUVISTOR PRE-AMP. plus 2QDB gain. 

I 2*4g x 2" 3.50. 

GEM ELECTRONICS 
P.0. BOX 203. TREMONT CITY. OHIO 
Phone—Terre Haute 282 Urbana, Ohio Exchange 


LOOKING? SHOPPING? TRADING? 
TRYING TO SAVE MONEY? 

Write Bob Graham for Special Deals on New and Re¬ 
conditioned used gear. Cash or Budget. 

Graham Radio 

Dept. C. t Reading, Mass. Tel: 944-4000. 


Reyco Multiband Antenna Coils 

Traps for dipoles . . . high strength . . . moisture 
proof guaranteed to handle a full KW. 

Model KW-40 coils will, with a 108 foot antenna, 
provide operation on 10-15-20-40-80. $12.50 set. 

For information on other models write: 

FRED L. REYNOLDS W2VS, 492 Ravenswood Avo., 
Rochester 19, New York 


Famous 64ZU Minibeams Now Popularly Priced 

The World Famous Minibeam 10-15-20 meters through mass 

purchases now available at the low, low price . $49.95 

CB-10 Dual driven two element beam with 7.8 db gain on 10 

meters or CB Bands 

Weight 5 pounds — powerful — only . $24.95 

Hottest Parks Converters that will not overload and need no 

preselector. 

Model 50-1 fully powered —- no extras .$34.50 

Model 144-1 fully powered 3 db noise ..$54.95 

Write for details 

GAIN, Inc., Dept. 73-11, 1209 West 74th, Chicago 36, III. 


FM FM FM FM PM 


FMTIRU 30D 150mc $25.00 


FMTRU 41V 30-50mc $40 


FMTR 30D 30-50mc $20.00 50BR base sta. 30-50 me $50 
FMTRU BOD l50mc $45.00 SOY base sta. 30-50me $150 
FMTR SOD 30-50mc $55.00 T44A6A 450mc $65.00 
Also-GE gear $35 and up. DuMont and Link gear available, 

nnrthwp<;t siGCtronics 

11 Ul III if VP I Box 7, Chesterton, Indiana 



DOW-KEY CONNECTORS 


PANEL MOUNT 

Durable, silver 
Dialed, precision 
made. Only 
hole is needed, 
no screws. 


DOUBLE MALE 

Favorite every¬ 
where Precision 
made, rugged 
locking type. 
Silver plated 


ea. 


.70 


ea 


. .95 



DOW-KEY COMPANY, Thief River Falls, Minn. 
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and presses the “on” button. And like the house¬ 
wife, when the washing machine breaks down, 
the appliance operator calls the serviceman! 

I believe, to our shameful detriment, the true 
radio amateur is rapidly being drowned in a sea 
of appliance operators. This new species of non¬ 
radio amateur is a talker par-excellence. He col¬ 
lects certificates, joins the local radio club, joins 
round-tables, earns awards and is certainly in 
evidence on all the bands. If nothing else, he is 
certainly vocal. Unfortunately, his real technical 
knowledge is nil, his interest in the service aspect 
of amateur radio is nil, and he exists only to 
enjoy his own chatter. 

The appliance operator looks upon amateur 
radio as a hobby—an emotional release from the 
cares of the day, involving little or no technical 
skill or understanding, and little intellectual in¬ 
volvement. He does not view amateur radio as a 
vehicle for advancing the state-of-the-art or satis¬ 
fying PICON , but as his own personal hobby. He 
has a party-line telephone to the world! 

Now: this appliance operator has a grim, vested 
interest in his hobby and he exhibits a determined 
desire to cling to his great, electronic toy. Why? 

First, he achieves a degree of status in his 
community of friends by the mere fact of owning 
and operating complex gear in his home. Posses¬ 
sion of complex equipment is thus equated into 
knowledgeable use of the equipment. 

Then, too, by the expenditure of money (ten 
percent down), any Mister Milquetoast can be¬ 
come a loud voice on the ham bands. Unfortu¬ 
nately, opinionative and often uninformed appli¬ 
ance operators find amateur radio an excellent 
outlet for their frustrations. Tune in any day and 
listen to the self-styled experts solve all prob¬ 
lems! 

Also, the appliance operator enjoys the homey, 
person-to-person social aspect of the hobby. 
Clubby meetings, a little intrigue, round-tables, 
contests, certificates of false achievements, ex¬ 
peditions: all provide a romantic thrill and sense 
of well-being and an emotional release from daily 
monotony. Why worry about PICON? 

In addition, the appliance operator enjoys an 
equality of all on a first-name basis. He can “ex¬ 
change handles'* with the scientist and the sena¬ 
tor. He is as good a ham as the next fellow. 

This may be fun, but in my opinion, it is not 
the basis of amateur radio, nor can the hobby 
aspect justify, on an international basis, the use 
and occupancy of valuable frequency bands covet¬ 
ed by other nations and by other services. 
These aspects of ham radio do not tie in with 
either the Geneva or the F.C.C. definition of 
amateur radio. The unnatural stress and inflated 
importance placed on the hobby aspect: contests, 
certificates, and chattter—by the appliance oper¬ 
ator literally submerges the service aspect of 
amateur radio and reduces us to impotence and 
frustration. A continuation of this blather will 
soon result in QST and other amateur radio pub¬ 
lications being reduced to historical journals, deal¬ 
ing with past victories of the hobby of amateur 
radio. 

As things are going now, the place of the 
appliance operator really belongs in the Citizens 
Band. To be brutally frank, the hobbyist: the 
appliance operator, emulate to the highest degree 
the hopes and aspirations of the Citizens Bander. 
Yes, you, the appliance operator represent the 


final goal of the Citizens Bander. He yearns to 
be you! 

Yes, the division line between the CB jockey 
and the appliance operator is a thin one, indeed. 
And there are close to a half million CB’ers. Two 
minds but with a single toy to play with! 

It would seem, therefore, that a purelv hobby- 
style philosophy of amateur radio is a dangerous 
view and cannot justify the retention of valuable 
radio frequencies in the amateur service in view 
of the pressures that will be placed upon us by 
other countries and services. What is to be gained 
for amateur radio by Citizens-Band style of oper¬ 
ation beyond the self-satisfaction brought about 
by the ego-inflating sound of ones own voice? 
Here, indeed, is our dilemma. 

There is no doubt that the hobby aspect (the 
communication aspect) of amateur radio delivers 
a great deal of comfort and enjoyment to ama¬ 
teurs who couldn’t care less about the more im¬ 
portant service connotations of amateur radio. 
The idea that ham radio is a hobby and every 
ham is free to pursue his hobby is a widespread 
and simple belief. The appliance operator, ada¬ 
mant in his vested interest in the status-quo re¬ 
fuses to acknowledge that amateur radio is more 
than a hobby. The fact is that amateur radio 
cannot justify the luxury of self-styled hobbyists 
subordinating the PICON service definitions for 
his selfish interest in hobby-time chatter. 

Observe the hue and cry raised throughout 
the land over the simple proposal of Incentive 
Licensing! The appliance operator shouts, “You 
can’t take my rights away from me.** Listen, radio 
amateur: we do not posses “rights**! Amateur 
radio is a service and we enjoy a privilege granted 
to us on an international basis that may be taken 
away by a majority vote of nations, many of 
whom could care less about the amateur service! 

The serious radio amateur listens in amazement 
as he hears arguments against a philosophy of 
self-education and self-improvement. He is cha¬ 
grined as he hears the radio amateur service de¬ 
based and degraded by a flood of chatterers who 
have no concept of the true meanings and deep 
traditions of amateur radio. This is a sorry specta¬ 
cle indeed. The Incentive License Proposal, actu¬ 
ally, is only one important point in establishing 
amateur radio as a true service. All other services 
have strict disciplinary structures; why not ama¬ 
teur radio? What excuse do we have for mail¬ 
order-style licenses? Do we not all join other 
services, and all use the same electronic gear 
and the same ionosphere? A good case may be 
made that the radio amateur examination be 
raised to a technical level equal to the radio tele¬ 
graph or radio telephone first class licenses. Why 
not? 

On the other hand, those who insist amateur 
radio is only a hobby could very well hold the 
opposite view: reduce the code exam to the mini¬ 
mum allowed under the Geneva convention and 
open the gates to everybody. After all, you don't 
have to have a license to be a stamp collector! 

So the all-important question that I submit to 
you is this: Is amateur radio a service, or is it 
a hobby? Once this question is answered, the 
answer to the future of amateur radio is self- 
evident and requires no argument. 

I look at the Geneva definition and the F.C.C. 
definition and I say amateur radio is a service. 
I also say that, in general, amateur radio is to- 
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day degenerating into a hobby and does not 
justify its existence today. 

I believe amateur radio must serve PICON in 
the most literal way, or we are lost. Radio ama¬ 
teurs must advance the state-of-the-art. Those 
amateurs who cannot advance the state-of-the- 
art must at least advance with it. 

I believe that amateur radio must attract the 
intellectually and scientifically minded youngster 
and must provide him with a technical entre into 
fields of science, and must encourage him, to 
the best of his ability, to contribute to these fields. 

Amateur radio, in short, must be a vehicle of 
education. We must not “sell short” the beginning 
Novice by exposing him only to the vices of ama¬ 
teur radio. He must see the virtues as well. 

I believe amateur radio must contribute to in¬ 
ternational good will and understanding between 
countries. The RST 599 DX-style QSO with a 
buck for the QSL card holds us up to the con¬ 
tempt of most foreign radio amateurs. We should 
use our wonderful radio ham spirit and DX- 
ability for better purposes than this! 

I believe the provincial outlook of our amateur 
radio periodicals must change forthwith. When 
you read today's ham journals, it would seem 
that ham radio does not exist outside the U.S.A., 
except for ersatz DX-peditions. We must achieve 
an interchange of views with overseas amateurs 
and must introduce the new I.T.U. nations to 
amateur radio, if possible. Perhaps this may 
be accomplished by amateur radio through the 
Peace Corps. Life must once again be breathed 
into the International Amateur Radio Union, We 
must speak to overseas amateurs in their own 
tongue. How many of us could hold a QSO in 
Spanish, French, or Russian? How can we gain 
the respect and good will of people if we can't 
speak their language? The immense good will 
power of amateur radio lies quiet in our hand 
and we must avail ourselves of this power im¬ 
mediately. 

Moreover, I believe these additional questions 
must be answered: Can amateur radio be of help 
in advancement of underdeveloped areas of the 
world? Can amateur radio work with schools 
and colleges to assist in the education of young 
people? Why does not amateur radio sponsor a 
scholarship program to aid worthy, young ama¬ 
teurs who cannot afford a formal scientific edu¬ 
cation? Why not? 

I believe amateur radio has the unique oppor¬ 
tunity to enter new and exciting fields of astron¬ 
omy, mathematics, telemetry, space communica¬ 
tions, and propagation. Areas do exist wherein 
the true radio amateur can expand the state-of- 
the-art. Lasers, upper atmosphere study, Faraday 
rotation, moonbounce, space location of objects, 
space satellites, voice to digital conversion, one¬ 
way propagation effects, and many other aspects 
await our interest. I sincerely hope we have this 
interest. 

It is discouraging in the extreme to hear that 
whenever QST prints a technical article in some 
advanced field, the League receives a barrage of 
letters from appliance operators complaining that 
the article is too technical, and that it takes up 
space that otherwise could be devoted to con¬ 
tests, DX, operating news, or gossip. 

I believe that we stand at the crossroads today, 
and every indication points to the wrong choice 
of direction. The appliance operator's emphasis on 


communication pleasure as his right and hobby 
will not prove to be a justifiable reason for the 
continued existence of amateur radio in the years 
before us. Amateur radio cannot afford the luxury 
of existing for the appliance operator, without 
having compensating efforts exerted in PICON , 
or the service aspect. We cannot escape the Day 
of Judgment, which is fast approaching. 

Happily, there is still time left to place our 
house in order. If we act quickly and properly, 
we will not have to face the Moment of Truth 
when we will be found wanting. All is not lost if 
we recognize what has to be done and if we 
live up to our responsibilities. The present image 
of amateur radio as the private hobby of 250,000 
individuals, the great majority of whom are ob¬ 
livious to the PICON service aspect, could not 
possibly stand up under the cold scrutiny of coun¬ 
tries who have but a handful of radio amateurs, 
and who are in need of vital telecommunication 
frequencies. 

Does this all mean that I am proposing that 
only graduate engineers with a Ph.D. degree 
should qualify for amateur licenses? Or that all 
commercially built ham gear should be classified 
as contraband? Most certainly not! What I am 
saying to you is that if we use commercially 
built equipment we should certainly have a good 
working knowledge of what goes on behind the 
panel knobs and be able to make a good start 
at repairing and adjusting the innards ourselves 
if the gear doesn't work right! Simply stated, we 
must keep abreast of the state-of-the-art. 

There will always be those who lean towards 
the technical side of amateur radio, just as there 
are others who find more enjoyment in operat¬ 
ing. The latter group, particularly, are the ones 
who should be searching their consciences to see 
if they are really contributing to PICON , or mere¬ 
ly entertaining themselves with a “hobby” at 
the expense of a truly great service. 

I have no wish or desire to eject any radio 
amateur out of our ranks. Far from it. We need 
every amateur we can get: real amateurs, not 
appliance operators. The latter are Citizens Band 
material. We should, on the other hand, make 
an honest effort to raise our technical standards, 
technique and knowledge to meet state-of-the-art 
specifications. In addition, we must always re¬ 
member that PICON comes before chatter, not 
after it! 

I say we must wake up! We must realize that 
there are over 120 countries represented in the 
International Telecommunications Union and each 
country has one vote, the United States included. 
Over thirty new nations have recently been added 
to the I.T.U., since the last radio conference in 
1959, and many of these countries do not even 
have the necessary high frequency channels neces¬ 
sary to conduct their own internal affairs, let 
alone conduct international communications. They 
gaze with envy and a cold eye upon our amateur 
bands, chock full of chatter and nonsense. Ask 
yourself: what possible interest could these coun¬ 
tries possibly have in the reservation of over ten 
percent of the high frequency spectrum for the 
exclusive enjoyment of a group of hobbyists, play¬ 
ing with communications as if it were a toy, or 
a party telephone, dabbling with contests and 
certificates at a buck a throw? 

We must provide the U.S. Delegation to the 
I.T.U. with sufficient ammunition to protect us! 
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Amateur radio must live up to PICON and the 
Geneva definition. It must provide, at a bare 
minimum, some means of self-advancement and 
incentive for the radio amateur to prove his 
worth and to justify his existence. The proposed 
Incentive License Proposal is a specific case in 
point. It amazes me to see such a worthwhile pro¬ 
posal, designed for the betterment of amateur 
radio, meet with so much emotional opposition— 
and from individuals that should know better! 

In my opinion, amateur radio has the choice of 
either progressing forward, in step with the ad¬ 
vancing art of communications—in the true defini¬ 
tion of PJC02V—or of gradually disintegrating 
into a lowly form of Citizens Radio, in the worst 
sense of the word, restricted to narrow frequency 
bands. I fervently hope it will do the former, 
and I am encouraged that so many amateurs take 
this long-range attitude. We must raise our sights 
and embark on a program of self-improvement. 
One logical step—and I believe others must follow 
—is the creation of an Incentive Grade License. 
We stand in a morally defenseless position without 
this. The shoe may pinch a bit at first, but 
the disadvantages and risks we run by doing 


nothing are more than those run by taking de¬ 
cisive action to improve ourselves. 

Let us hope, then, that if we take the correct 
turn at the crossroads, following the path through 
this forest of diverse interests, we will soon arrive 
on the broad, sunny uplands wherein the com¬ 
munications operator can occupv his correct place 
in this wonderful amateur radio service we all 
enjoy so much, and which is capable of so much 
good. 

These pursuits which reflect the hobby aspect 
of amateur radio, when viewed in the proper 
perspective, are well and good. In the proper 
degree, these enthusiasts—the so-called appliance 
operators—will in actuality disappear and true 
amateur radio operators and enthusiasts will be 
found in their place, joining the estate of amateur 
radio, growing with it in stature as the art 
progresses. 

Let us face this pressing problem. The answer 
must come, and it will determine our fate. The 
time is short. The American Radio Relay League 
asks your hand and heart in a vote of confidence. 
I sav, cast a vote for amateur radio! 

. . . W6SAI 


Communicator 

IV 

BFO 

Ronald Vaceluke W9SEK 
Buckhorn Ranch Trailer Park 
Lot B-39 

Des Plaines, Illinois 

The “stock” model Communicator IV as 
manufactured by Gonset leaves few things to 
be desired in a package VHF unit. However, 
the need for CW provisions became apparent 
at the Syracuse VHF roundup when W2WZR 
replied to my CQ on CW (Jim refuses to use 
AM!). Oh, sure, I could copy him by setting 
the threshold point on the squelch and letting 
him break through the noise, but this is a 
crude way of doing things. It can be done 
with a strong signal, but when the signal level 
is down this method is useless. What is 
needed then is a BFO and of course, since we 
want to be able to reciprocate and squirt CW 
back to the other end, we need a key jack 
to plug the old J-38 into and a few more odds 



Transfilter TO-OIA shown between the two 
transisters 


and ends. The odds and ends for receiving are 
a BFO, and rf gain control. As for transmit¬ 
ting, a key jack and AM/CW switch. Since 
the audio circuit is common to both trans¬ 
mitting and receiving it has to be switched 
automatically, this means the addition of a 
relay. 

Now comes the hard part; where to put 
all the modifications without damaging the re¬ 
sale value of the unit. Close examination of 
the rig will show that the mode switch, key 
jack and rf gain control can be added without 
changing either the front panel or rear apron. 
Just below the VFO control jack on the rear 
of the unit is a spare D shaped hole for an 
optional variable capacitor. By filing a flat on 
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the threads of a phone jack, we have a very 
usable key jack. Now to attack the front 
panel with a gain control and mode switch. 
The rf gain is easy if we use a concentric 
shaft control in place of the audio gain. By 
using this method we have an audio gain 
and rf gain control with two knobs where 
there was only one. How about the mode 
switch? Hmmm . . . sav, how often do you 
turn the dial lamps on and off? That's good 
because this now will serve a different pur¬ 
pose. Remove the two leads on the lamp 
switch, solder them together and insulate. The 
switch is a spst unit and must be changed to 
a dpdt. There are two ways of doing this. The 
first is by removing the front panel and drilling 
out the rivets that hold the switch, inserting 
a new one, and fastening it into place with 
small screws. The second and easiest method 
(my way) is to merely change the working 


TO SO0S 

BFO OUTPUT 
PIN 5 Of V9 

+ 12 V 

TO JUNCTION 
OF CR ! a C 14*8 

TO GROUND 


parts. This is done by carefully raising the 
four tabs that hold down the bakelite insula¬ 
tion; removing the innards, replacing them 
with new parts from a dpdt unit, and then 
bending the tabs back down. It takes longer 
to describe it than to do it. 

The mode switch performs the following 
functions: 

CW-Put RY 001 in the circuit; Ground 
the A VC line; Turn the BFO on. 

AM—Remove RY 001 from the circuit; 
Restore the A VC line; Turn the BFO off. 
The relay is mounted next. The one I used 
came from a friend's junk-box and was origi¬ 
nally a surplus unit but any small 3 or 4 pdt 
contact arrangement can be used. I mounted 
my relay under the main chassis next to the 
receiver with a small bracket bv drilling sev- 
oral small holes in the chassis to accommodate 
tills bracket. The relay mounting and place¬ 
ment will depend upon the size of the unit 
you use but it is not critical. The relay oper- 
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ates only on transmit and only when the mode 
switch is in the CW position. The function of 
this relay is as follows: 

Transmit: Short the secondary of the mod¬ 
ulation transformer; Lift the cathode lead of 
the modulator/audio output tubes from 
ground; Put the key jack in cathode lead of 
the 6360. 

Receive: Remove the short from the mod¬ 
ulation transformer. Restore the cathode 
lead to audio tubes. Restore the cathode 
lead of the 6360 to the normal switching 
line. 

Since the Communicator parts list does not 
give the current rating of the relay rectifier, 
1 was not sure if it could handle too much 
additional load current. Therefore, I merely 
added another silicon rectifier in parallel with 
the original—any diode that can handle 15 to 
20 volts at M amp or more can be used. 

When keying the rig was first tried, the sig¬ 
nal was a bit chirpy due to the poor power 
supply regulation which affected the oscillator 
screen voltage. This was quickly remedied by 
the use of a zener diode connected from the 
screen (pin 1) of VI to ground. This method 
is quick and simple and provides a good note 
on CW. 

Modifying the receiver takes a little longer 



Relay KOOl fastened to the side of xmitter 
chassis 


than modifying the transmitter but it is not 

very difficult. 

* 

There are several wavs to add a BFO, how- 

■»- ■* 

ever I believe that the most practical approach 
is a transistorized unit. Transistors were chos¬ 
en because of their small size and most impor¬ 
tant, their lower power consumption. After 
looking at several schematics of free running 
oscillators, a recent magazine article 1 caught 
my eye. The oscillator as originally described 
used two PNP transistors. These were changed 
to two 2N702 NPN’s that were handy. These 
can be almost any NPN unit that will oscillate 
at 455 kc. Construction is not difficult or crit¬ 
ical and for those who wish to duplicate my 
unit, a printed circuit board is shown. If this 
type of construction is not desired then per¬ 
forated board and terminals can be substi¬ 
tuted. 



BFO mounted to the receiver chassis 


The BFO can now be tested bv connecting 
12 v as shown in the schematic and connecting 
the output of the BFO to Pin 5 of Y6. Turn 
the power on and after the rig is warmed up 
the S-meter should indicate a signal. T 2 T 3 
and T 4 should now be aligned for maximum 
meter reading. This is to insure that the if will 
be on the same frequency as the BFO. The 
old audio gain control can now be removed 
and the new dual control added. Leave long 
leads on the BFO and mount it by means of 
the ventilating holes in the bottom of the 
receiver chassis. This placement of the unit 
will assure that it will be ventilated by con¬ 
vection cooling. After several months of opera¬ 
tion, no degeneration of the transistors was ex¬ 
perienced due to heat (or anything else for 
that matter). Now complete all connections 
as shown in the schematic. All leads concerned 
with this conversion should now be terminated 
in a miniature connector and the mating con¬ 
nector should be wired into the main chassis. 
Remount the receiver and apply the power, 
putting the new mode switch to CW and the 
spot switch on. Tune the receiver to the trans¬ 
mitter frequency and listen for the beat note. 
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TELREX ROTATOR-INDICATOR SYSTEM MODEL TS238-RIS 


INSTALLATION MAINTENANCE .... 

• 1300 IN/LBS ROTATION TORQUE . ^ u^°L- 3 OTHER TFLREX «0TATW5 

• SELF LOCKING BY STUROY WORM GEARS 4 " vi Z* ** 00 LAgSCBlHiOHE* fQftygL < ’AT^r, 

• AZIMUTH INDICATION BY SELSYNS \ *£» 

. AUTOMATIC LIMIT OF ROTATION \ MOD MJ£t & S 


• OESIGNEO FOR 2''0,D. MASTING 




• MALLEABLE CAST MASTING CL AMP SUPPLIED 

• OUTPUT SPEED APPROX l RPM V C 

• WILL FIT INTO OR ONTO A 6* SIDED TOWER .. 


- MODEL T$435;«IS * 435 * 
.«.•**..** \ s,c« >*/i* mou* 

^«ovt , *»•„ VftQtfc r-f 

► *«« stC”—‘ «ooc */•».# »«w« 


«jOOC 3WAi.ll TOtMSUt 

rCuWV DES»GW£0 MOOCLi. t 

TELREX LABS. 



WRiTE FOR’FREE Pi-7? OESCRiBiNG THE WORLDS MOST POPULAR ANTENNAS AS BURT PARK U J 


It should sound clean. If not, check all con¬ 
nections and both transistors. After the re¬ 
ceiver is working properly, plug your key into 
the key jack and switch to transmit. No output 
should be indicated on the Communicator's 
meter until the rig is keyed. Now have your 
signal checked by another ham or on another 
VIIF receiver in the shack. The note should 
sound T-9, but if there is excessive chirp check 
the screen voltage while keying the transmit¬ 
ter. If the voltage swing is more than 2 or 3 
volts, the value of the oscillator screen resistor 
R-2 may have to be lowered to assure “firing” 
of the zener diode. In my unit this was not 
necessary. 

A cover plate for the new mode switch can 
be made to dress-up the unit. The original 
audio knob is drilled thru and will be used as 
the rf gain and a new knob can be purchased 
or fabricated on a lathe as mine was. 

After several months of use I am quite 
pleased with the results. Stations have been 
heard on an aurora opening and with careful 
tuning SSB stations can be copied. 

My thanks to Jerry W9QXP and Art K9TRG 
for letting me glean parts from their junk 
boxes. “ . . . W9SEK 

1 “End of if Transformers? . . . Transfilters !” John 

Potter Shields, Radio-Electronics, Oct. 1962, Page 41. 

Note: Clevite Transfilter available from 

Ace Radio Control, Inc. 

Box 301 

Higginsville, Mo. 

Price is $1.25 plus 50c charge for orders less 

than $3.00 

5-7-9 

You say you're a con tester and don't know 
when the Goose Bay QSO Party or the PACC 
GW Contest is? Solve this problem by sub¬ 
scribing to 5 7 9, the only magazine devoted 
strictly to the fine art of contesting. 5 7 9 pub¬ 
lishes monthly listings and complete rules of 
all contests from small local QSO parties to 
monstrous DX contests. It also includes the 
earliest listings of high claimed scores and final 
results, reaching you only a week after the 
latest information is received. And cheap, too, 
only $2.00 per year. Send check, money order, 
or a roll of nickles to 5 7 9 Magazine, Peter¬ 
borough, New Hampshire. 


GENERALIZE YOURSELF I 

LEARN RADIO CODE 






“ «• 


PRICE 

$9.95 


The EASY WAY 

No Books To Read—No Visual 
Gimmicks To Distract You. lust 
listen and loam 

Based §n midtri psyehsUflsaf 
techniques — TkU mats* will 
take yeu beyend IS w.p.w. in 

LESS THAN ¥2 THE TIME 

Available also on magnetic tape 

S 00 Yowr 000 X 00 Now! 


Album Contains Three 12" LP’s 216 Mr. Instruction 

Life Story of p 

Nikola Tesla $$||^Z ODVOl . „ 

Now, learn code and some- d7H7Z 
thing else at the same time. vE w - " 
Fascinating story and code j£^y^i£EEEE 

practice at same time. $2.49 ^ 



EPSILON RECORDS 


2769 CAROLINA 
REDWOOD CITY, CALIF. 


HOLIDAY BONUS SPECIALS 

To show our gratitude for your response to our ads, the 
past year, these special reductions for 73 readers only. 
When ordering be sure to mention this ad, and letter 
post-marked before Dec. 31, 1963. 


t 1 o / a dp c 2.1 to 3 MC transmitter. 
Mo/AKL’3 ConV e r t to 160 meter. NEW 

Tan/iDP c 4 to 5.3 MC. Convert to 

IZU/AlflrO 80# 40 or 6# Ex used. 


BC-453 


5.3 to 7 MC. For "QUICK 
and easy SSB." Like new 


$ 6.00 

$4.50 

$ 6.00 


CO-AX CONNECTORS. NEW to latest mil spec. 
PL-259, or SO-239, either or mixed, 12 for $3.75 
UG-175/U or UG-176/U, either or mixed, 10 for $1.00 

NEW ARRIVALS, UNBELIEVABLY LOW PRICED. 

DIFFERENTIAL RELAY KURMAN 8000 ohm, closes at 550 
micro-amps, opens at 200 micro-amps. NEW $3.00 

Full-Wave silicon diode assembly. Matched pair Sarkes- 
Tarzian type 60H, 600 PIV, 750 ma, 1 volt drop, at 
rated current per diode on heat sink. NEW, set $1.75 

All orders, except in emergency or I'm at a hamfeat. shipped 
same day received. For free "GOODIE" sheet, send self ad¬ 
dressed stamped envelope—PLEASE. PLEASE-—include suffi¬ 
cient for postage & insurance. Any excess returned with order. 


B C Electronics 

Telephone CAIumet 5-2235 

2333 S. Michigan Ave. Chicago 16, Illinois 
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Propagation Charts 


J. H, Nelson 


EASTERN UNITED STATES TO: 


GMT- 

00 

02 

04 

06 

08 

10 

12 
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16 

18 

20 

zz 

ALASKA 

..1 

L 7.. 

7 

_ 1_ 

„.1. 

.7. 

.. r 

A 

7 

14 

14 

1A 

14 

ARGENTINA 

14 

„ 7 

.7 .. 

2 _ 

.7. 

7 
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21 
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JL 
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7 
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14 
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21 
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.7 
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14 
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CENTRAL UNITED STATES TO: 
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ALASKA 

,14 

.A 

7 

7 

- 7 

—— 

7 J 

71 ? 

14 ^ 

14 

14 

14_ | 

ARGENTINA 

14 ' 

7 


h 7 . 

7 

7 

14 

21 

21 

21 

21 * 

21 

AUSTRALIA 

.21 _ 

JL4_J 

1.1 

>.7_ 

7 . 

7 ^ 

7 

A 

|l4 

A4 

21 

21 

canal zone 

Ll4 _ 

L-2 . 

__2 

7 

7 . 

7 

A4 

21 

21 

21 

21 

21 

ENGLAND 

7 . 

7 

7 

.7 . 

... 7 H 

7 

7 

14 

14 

14 

7 

HAWAII 

21 

14 

7 _ 

_ 1 .. 

. 7 

. A 

7 

7 

1A 

21 

21 

21 

INDIA 

7 * 

7 

7 

7 . 

. 7 

7 

7 

14 

14 

■7 

7 

2 

JAPAN 

14 

14 


7. 

__1_ 

7 ... 

7 

Li 

7* 

7 * 

7 

14* j 

MEXICO 

14. 

1 2_ 

7 . 

2 
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WESTERN UNITED STATES TO: 


GMT- 

00 

02 

04 

06 

08 

10 

12 

14 

16 

18 

20 

22 

ALASKA 

14 . 

7 

7 

7 

7 

7 

7 

.7. 

7 

ITT” 

14 

14 

ARGENTINA 

14_, 

14_ 

__2 

7 

7 

7 

7 

14 

2 JL 

21 

21 * 

21 

AUSTRALIA 

. 21 _ 

Ll4—. 

1 A j 

_JZ 

7 


7 

_2 

14 

14 

21 

21 

CANAL ZONE 

14_ 



7_ 

7. 

7 


[14 

21 

JLl 

21 
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7 

7 

7 

7 “ 

7* 

14 

14 

7 

7 

HAWAII 

21 

14* 

14 , 
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7* 
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7 

7 

7 

7 

7 

7 * 

7 
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14 
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Ll4 

7_ 

7 

7 

7 

7 

7 
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14 
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7 

7 

7 
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7 

14 

14 
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21 

14 
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14 

14 

7 

7 

7 

7 

7 

7 
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7 

14 
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7 

7 

7 

7 

7 

7 

14 

21 
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21 

14 
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14 

7 

7 

7 

7 
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7 

14 

21 

21 

21 

14 

USSR 

4 . nnn „ _ „ 

7 

7 

L2_ 


7 

LJZ__ 

7 

7* 

14 

7* 

7 _ 

7 


* Indicates next higher frequency has a chance of 


getting through on good days. 


Items of Interest 

The blackout that came 
on quite abruptly Sep¬ 
tember 22nd was the most 
severe of 1963 so far. 

The sun was carrying a 
very large spot at the 
time about one day past 
the Central Meridian, A 
sunspot this size is ex¬ 
tremely rare at the pres- 
ent part of the sunspot 
cycle. With proper eye 
protection it was visible 
to the naked eye. 


Good: 1-4, 17-19, 27-28 
Fair: 5, 10-14, 16, 20-23, 25-26 
Poor: 6-9, 15, 24, 29-30 

Es: 1-5, 16-19, 26-27 (High MUF and/or freak conditions) 
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Premium Tubes . . . 

conT 


TSgt. William Gardiner 
51 1C F.T.D. 

Walker A.F.B., N. Mex. 


W4WKM’s article on premium tube re¬ 
placements in the November 73 was most en¬ 
lightening to those of us who frequent the 
surplus outlets and have a large supply of 
‘‘four digit” tubes to prove it. Having long 
ago decided that such a substitution list was 
vital, I had compiled my own after much 
research and head scratching. 

After comparing my list with W4WKM*s 
work, I found that there existed some dis¬ 
crepancies between the two. I have carefully 


Premium Tube Prototype 

1003 . .. . . . OZ4 

1223 . 6C6 

1231. . .. 7V7 

1258 3C45 

1613 . . 6F6 

(1613 rated for high frequency operation) 

1613. 6K6GT 

(6K6GT filament current rating is 43% lower) 

1616 .. 836 

(836 output current is 92% higher) 

1620 . 6J7 

1621 . 6F6 

(1621 is rated for high frequency operation) 

1621 . 6K6GT 

(6K6GT filament current rating is 43% lower) 

1633 . 6SN7GT 

(Filament voltage rating of 6SNGT is 75 % 

lower, filament current rating is 300% high¬ 
er) 

1805P4 . 5AP4 

1899 .. ...... 2F21 

5022 . 4-400A 

(5022 plate dissipation rating is 37.5% lower) 

5311 . .. . 931A 

5517 . 1B48 

(1B48 current rating is 50% lower) 

5557 . 287A 

5589 .. 376B 

5608 . . .. 6AG5 

(6AG5 filament current rating is 70% higher, 
plate voltage rating is 100% higher) 

5608 ........... . . 6BC5 

(6BC5 filament current rating is 70% higher) 

5648 .. 2C39B 

(5648 ratings are 11% higher) 


gone over my list and re-evaluated the cross 
reference data. The revised list has a few 
differences, but these could cause much trouble 
to anyone trying to substitute where substitu¬ 
tion is not practical or technically possible. My 
own listing is herewith shown along with a 
few notes showing where differences exist be¬ 
tween the premium tube and the tube it re¬ 
places. I have added some that were not 
shown in the original work, plus a few CRT 
substitutions and crystal diode replacements. 


Premium Tube 

5655 . . .. 

5681 . 

5691 .. 

5693 .. ....... 


Prototype 

. . . 2P23 
... 930 
6SU7GT 
6SE7GT 


(6SE7GT transconductance is 100% higher, 
plate current rating is 50% higher) 

5695 . 866JR 

5725 ... . 6AS6 

(Grid-plate capacitance of 6AS6 is 100% high¬ 
er, plate and screen dissipation is 11% high¬ 
er) 

5765 .... . 2C37 

(5765 has feedback) 

5804 .. 1AK4 

(Filament current rating of 1AK4 is 66% lower) 

5823 ....... 395A 

5824 . 25L6GT 

(5824 plate voltage and current rating is 20% 

higher) 

5826 . 2P23 

(2P23 has lower sensitivity) 

5852 . 6X5GT 

(6X5GT filament current rating is 50% lower) 

5852 . 6AX5GT 

(Output current rating of 5852 is 95% lower) 

5894A . 829B 

(Filament current rating of 5894A is 20% low¬ 
er) 

5897 ... . . 6K4 

(Amplification factor of 6K4 is 26% lower, 

transconductance is 5% lower, grid-plate 
capacitance is 57% higher) 

5898 . 6AD4 

5910 . 1U4 

( Grid-plate capacitance of 1U4 is 100% higher) 
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An incredible amount of design has ob¬ 
viously gone into the B & W 6100 transmitter 
since it is a radical departure from present day 
amateur transmitter equipment. The big dif¬ 
ference is the tuning system. Instead of the 
usual one knob for tuning the transmitter VFO, 
the 6100 uses three and they are so accurate 
that you can read your frequency directly on 
them. 

This is accomplished by means of a fre¬ 
quency synthesizer, a veritable forest of crys¬ 
tals inside which are switched by the 100 kc 
control, the 10 kc control and then “rubbered” 
by the last knob, which is calibrated directly 
in kilocycles. The megacycles are set by the 
bandswiteh. 

The crew at the 73 hamshack were quite 
impressed by the ease with which you can go 
to any desired frequency just by setting the 
dials . . . and you are within 200 cycles, in- 
variably. Needless to say the unit is rock- 
stable. Another good feature was the extreme 
ease of tuning up on any band. Once you learn 
the system you can flip to any frequency on 
any band and be tuned up in a few seconds. 
Though fellows don’t pay a lot of attention to 
how ham gear looks, we did notice that the 
XYL’s visiting the station almost always had 
something nice to say about the 6100. It is 
a beautiful piece of gear, in case you hadn’t 
thought of it. 

The 6100 runs 180 watts PEP on sideband 
and CW, and 90 watts on single sideband AM 
phone to a pair of 6146’s in the final. It has 
VOX, push-to-talk and manual operation. 

The ALC circuit is particularly effective in 
the 6100. It feeds back voltage to two earlier 
stages, each with a different time constant 


(one is .03 seconds to control the gain during 
syllabic variation, the other 1.5 seconds to 
control the gain between words), with up to 
10 db of voice compression resulting. This can 
be read on the panel meter in one switch po¬ 
sition. 

The panel meter also reads the cathode cur¬ 
rent of the final and the output power. 

The power supply uses all silicon diodes, 
with the result that the 6100 operates notice¬ 
ably cooler than most transmitters. The input 
of the rig can be matched to your line voltage 
from 105-125 volts. 

The sideband signal is generated by means 
of the B & W crystal lattice filter. Filter 
bandwidth at the 3 db points is 3000 cycles, 
so voice comes through clear and clean. 

The 6100 provides extra contacts on its 
VOX relay to operate antenna relays, disable 
the receiver, etc. It also provides -100 volts 
for possible blocking of your receiver or a 
linear. 

The clickless grid-block keying was very 
popular with the CW ops in our crew. 

The output of the 6100 is designed to match 
either 52 or 75 ohm coax, though it will tune 
anything from 30 to 100 ohms with the pi-net. 
Beyond that it is prudent to use an antenna 
matching unit. We always do. 

B & W is to be congratulated on turning 
out such a good looking, well designed and 
fine operating transmitter. We enjoyed our 
tests of this rig very much and there were 
many groans when the time came for it to go 
back to B & W. 

Now that B & W has broken the ice and 
proved that it is possible to have a frequency 
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synthesizer in ham equipment we may find 
more manufacturers following their lead. 

... W2NSD/1 

Specifications 

Frequency coverage: 3.5-4.1 me, 7-8 me, 14- 
15 me, 21-22 m C/ 28-29 me, and 29-30 me. 
Power Input: 180 watts CW/SSB PEP, 90 
watts AM PEP. 

Final: 6146's in parallel. 

Power supply included. 

Price: $875. 

Manufacturer: Barker and Williamson, Bristol, 
Pennsylvania. 


Just because the editor of 73 was not invited to the innauguration of the new ARRL 
Building is no reason to hold back on your subscription to 73. Subscribe immediately and right 
this grievous wrong. 


FOR SALE: 

Hallicrafters S-40B 

$ 59.00 

WRL GLOBE SCOUT 65-B . 

. 45.00 

Ranger 1 excellent condition . 

179.00 

Heath AT-1 . 

19.00 

Globe Chief w/screen mod. . 

39.00 

HQ-140 w/xtal cal.. 

. 159.00 

1 H. Valentine Barnes K1APA Redline Company Jaffery, N. H. | 


WALKIE-TALKIE! 


6 meter, 150 mw., 4 channel, transistorized transmitter 
with AM modulator. Complete with transistors and 
50.5 me. crystal. Requires only 12 volts at approx. 35 
ma. Ideal for walkie-talkie or get 10 to 15 mile range 
with a beam. 

Only $14.95 ppd. while they last. 

VANGUARD ELECTRONIC LABS Dept. H- I I 

190-48—99th Ave. Hollis 23, N. Y. 
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BUY YOUR 


300 WATT TRANSCEIVER 


$299 


95 

PREPAID 


IN STOCK AT 

QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 
"Northern California's Most Complete Ham Store" 

SINCE 1933 


MASTER ORDER BLANK 

73 Subscriptions Name......... Call...... 

1 yr $ 4.00__ Address._...___________ 

2 yr $ 7.00 _ City._ ____ Zone_ State... Zip _......... 

3 yr $10.00—___ Parts Kits Bookshop One year subscriptions 

LIFE $50.00-___ (page 106) (page 108) 6up $2__ 73 News $1_ 

New sub_- . Model $ No. $ ATV $1_ loAR $L_ 

Renewal sub.^^___ loAR Membership 1 yr $1__ 579 $2_ 

Start with___73 Products: (page 107) ____-_________.. 

Back issues (page 107)_____________.. 

Badge. Red_ Black(page!06) First name:........- _ Call ...._. $1. 
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Frank Whitmore W2AAA 
223 W. Holly Ave. 

Pitman, N, J. 


The Battle 



Century 


If you enjoy winning awards in Amateur 
Radio, you’ll envy the ol’sters the certificate 
they earned forty-two years ago. It bears the 
date of July 2, 1921. Old-timers in the east 
still talk about that one. It contains the signa¬ 
tures of Franklin Delano Roosevelt shortly 
after he retired as Assistant Secretary of the 
Navy; and Jack Dempsey, then heavyweight 
champion of the world. 
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Fig. 6 — The certificate issued to Amateurs 
July 15, 1921 by the National Amateur 
Wireless Association in grateful apprecia¬ 
tion of their expert assistance during the 
Dempsey-Carpentier heavyweight fight. 


With commercial broadcasting non-existent 
and a public without receivers, the Radio Cor¬ 
poration of America set out to broadcast the 
forthcoming Jack Dempsey-Georges Carpen- 
tier heavyweight championship fight. At the 
start they possessed only the idea. They need¬ 
ed everything; permission of the fight pro¬ 
moter, a powerful radiotelephone transmitter, 
and a means for the public to hear. Many in 
the radio business just laughed at the whole 
idea. In their opinion the transmitter didn’t 
exist that could cover an area big enough to 
make the plan worth a try. Others, though the 
odds loomed large against success, willingly lent 
their assistance. Hams joined the adventure as 
soon as they heard. 

The event spelled a big success for amateur 
radio and left a public deeply impressed. For 
some reason it doesn’t appear in QST. Yet the 
episode taxed the ingenuity of the amateurs to 
the utmost and required them to do the “im¬ 
possible/’ Through the union of the amateurs 
with the professionals, several hundred thou¬ 
sand sport-lovers from Maine to Florida 
thrilled to the blow-by-blow description direct 
from ringside as Jack Dempsey and Georges 
Carpentier fought the battle of the century 
for the heavyweight title of the world. 

When the call for help went out to the ama¬ 
teurs, hams chatted and experimented on one 
wavelength—the 200-meter band. Ham calls 
lacked prefixes. They began with a number 
followed by a couple of letters. Commercial 
radio broadcasting didn’t exist either. Broad¬ 
casting consisted of special programs by some 
of the amateur stations and the pioneer broad¬ 
casts from radio station KDKA in Pittsburgh. 
Only the amateurs and some experimenters 
enjoyed these broadcasts; no one else owned 
receivers. Radio fever didn’t strike the public 
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Fig. 1 — Lost in a sea of fans. A general view of a portion of the 90,000 sport fans 
that crowded into Boyle's Thirty Acres in Jersey City to watch the Jack Dempsey- 
Georges Carpentier heavyweight championship fight. 


until later that year after the Department of 
Commerce started issuing regular broadcast li¬ 
censes in September 1921. 

But something did hold the public's interest 

that spring: the forthcoming heavyweight 

championship fight between the American 

champion and the French contender. Interest 

ran high on both sides of the Atlantic. Sport 

followers from all over the world planned to 

attend. In the United States, everyone who 

could “come-bv” a ticket intended to see the 

* 

fight too. Unfortunately, however, not all 
could attend. Though Boyle's Thirty Acres in 
Jersey City, New Jersey, represented the big¬ 
gest outdoor arena in the world, it could hold 
only 90,000. Thousands of fans faced disap¬ 
pointment. 

At RCA, a corporation just formed two 
years before, a handful of aggressive men got 
an idea. If thousands of sport fans couldn't get 
in to see the fight, maybe they could bring the 
fight out to them. Hearing a broadcast coming 
direct from the ringside would provide the 
multitude of disappointed fans with the next 


best thing. The RCA men stood nearly alone in 
their belief that it could be done. How could 
they persuade the fight promoter, Tex Rickard, 
to permit the broadcast? Where could they find 
a radiotelephone transmitter powerful enough 
to spread the contest over hundreds of miles? 
And the public! What could a receiverless 
public use to hear the fight? Surely no group 
of adventurers faced any blacker conditions. 

By the beginning of June, things looked 
much brighter for the adventurous promoters. 
By offering the broadcast as a service to char¬ 
ity, they won Tex Rickard’s permission for the 
broadcast. The United States Navy eventually 
succumbed to a “durability” argument and 
promised to lend the most powerful radiotele¬ 
phone transmitter ever built. Now, only the 
means for the public to hear remained un¬ 
solved. For this solution the RCA professionals 
turned to the amateurs. 

The call for help went out to the amateurs 
on June 10th. Less than a month remained be¬ 
fore “fight time.” The urgent plea asked the 
amateurs to convert their receivers to long 
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waves, add amplifiers and loudspeakers, and 
install them in public places so large au¬ 
diences could hear. What a chore! Most hams 
happily got along with a crystal set splitting 
earphones occasionally so a guest couldalso 
hear. To fill an auditorium with sound from 
a receiver absolutely escaped the imagination 
of many and eluded the pocketbooks of a 
great many more. 

The notice soliciting the amateurs’ help em¬ 
anated from two sources: The National Ama¬ 
teur Wireless Association and the radio jour¬ 
nal, Wireless Age. Both operated from 326 
Broadway, New York City. Guillermo Marconi 
held the position of president of the amateur 
association with J. Andrew White presiding as 
acting president. White, in addition, edited 
the Wireless Age and worked for the Radio 
Corporation of America. 

Wireless Age, a national magazine sub¬ 
scribed to by many amateurs, carried a full 
page notice of the pending broadcast attempt. 
This magazine flourished from October 1913 
until August 1925. The make-up differed con¬ 
siderably from amateur journals of today: it 
carried both short paragraphs and page articles 
concerning commercial radio progress and ac¬ 
tivities; and, in addition, featured many how- 
to-do-it articles that the amateur fraternity en¬ 
joyed. QST’s advertisement showed up regu¬ 
larly in its pages. 

The opportunity to assist with the “fight” 
broadcast reached the hams at an ideal time. 
Bounced from commercial long waves down to 
200 meters by the Wireless Act of August 13, 
1912, the hams generally still held their griev¬ 
ance. Though they realized that only by a 
hard fight before Congress did amateurs get 
any wavelength at all, still they longed for the 
longwaves. Now suddenly an opportunity 
dropped right into their laps. The invitation 



Fig. 4 — The commercial longwave receiver 
borrowed from Westinghouse by the Spring- 
field Amateur Radio Club to present the 
Dempsey- Carpentier fight to 1 0,000 people 
in Springfield's Court Square. 


“R.W.” NOV. BARGAINS 

1-130 VHF SIGNAL GENERATOR— 100-158 MC with crystal 
caL asc. & modulator- 18th xtal harm. Excellent for two 
meter VFO. Requires 135rdc & 6.3 vde. With t Q 
tubes 4 % schematic. Excellent condition . ▼ 

AUTOMATIC KEYER KY-65/AR A-26— -Easily converted to 

automatic CQ'er. See “73“ Apr. 62 or Oct. 61 J O CQ 
for conversion data. Excellent condition T 

LAZY MAN'S Q’Ser—RADIO BEAM FILTER. A novice 
necessity. Cuts out QRM for single signal reception. 102(1 
cy bandpass filter, 100 cy bandwidth. Ready to go, has 
phone plug for recv. jack Sc phones plug into filter. 
Switch for filter in, filter out & both. N.A.F. d* O AO 
*■68304. New . . T 

1-81 -A INDICATORS —Use two with 12vac 60 cy power 
beam antenna direction indicator. Dial marked 
0-36 in 360®, Used good. Special at $1.95 or *2 for 

R-237B/VR 30-40MC FM MOBILE RECEIVER with 6 vDC 
vibrator power supply (easily converted to 12vDC). Ex¬ 
cellent for fire or police calls—or 6 meter ham band 
with conversion. Double conversion superhet, single 
channel xtal controlled, with 15 tubes Sc sehe- Q*» 

malic. Used good . .. .. 

T-193B/VRC-2 30-40MC FM MOBILE TRANSMITTER 30 
WATT with 6 vDC dynamotor. Easily converted to 6 
meters with 7 tubes (807 Final) Sc schematic. (1C QC 
Used good ..... f 

BC-221 FREQUENCY METER *’Depot Reconditioned" both 
mechanically & electronically. New tubes, recalibrated 
with a new calibration book, manual & all tQQ Kfl 
accessories. Only a few at ... ... wua.uU 

BC-221 FREOUENCY METER with original calibration 
book Sc crystal. Lab. checked out. Excellent (CQ Rfl 
condition . }OO.JU 


for 

$ 3.00 


SEND CHECK OR MONEY ORDER. C.O.D.'s $10.00 
minimum with 25% deposit. Write Dept. 7311 for 
Bulletin No. 3$—Loaded with Bargains. 


R. W. ELECTRONICS, INC 


2430 So. Michigan Ave. 
Chicago, III. 60616 


Dept. 7311 
Phone CAIumet 5-1281 


WANTED TO BUY 

TOP PRICES PAID — We pay freight 

RT-77, RT-66, 67,-68/GRC 
R-274D, R-388, R-390, etc. receivers 
BC-6101 Transmitters 
AN/PRC-, GRC, and-TRC Eqpt 
ARC-27, 34, 55, 65, etc. 

ARN21 & higher; APN-22, APN-70 
AN/URR-13. -21, -28. etc. 

TS-, & AN/UPM, -URM, -USM 

as well as commercial test equipment. 

Advise condition & price 

Amber Industrial Corp. 

75 Varick Street, N. Y. 13, N. Y. — CAnal 6-7-455 


SCR-522 Modulation Transformer, new $2.25 delivered 
Exhaust Blowers 60cfm, clean, removed from equip¬ 
ment, 115/60/1, flange, shipping weight 5 lbs. $6.50 

Non-Inductive Resistor, 50 ohm 30 watt, 4" x 

\\ leads, use in series parallel for higher watts 

39c delivered 


24VAC 10AMC Transformer 115 60 1 prL half-shell 
mtg. leads shipping wt. 12 lbs. F.O.B.L.A. $5.50 

Plate Transformer, 1460-0-1460 vac 50Gma. 115/60/1 
pri. n ew K.env on shipping wt. 45 lbs. F.O.B. I.. A. 

$22.50 

Plate Transformer, 1,000-750-0-7 50-l,000vac 300 ma. 
u.t.e. #s-46 shipping wt. 21 lbs. F.O.B.L.A. $14.50 


Filament Transformer 115/230/60/1 sec. 5 vac. 6a. 
2500tv shipping wt. 6 lbs. F.O.B.L.A. $3.50 



COMPANY 


SATISFACTION GUARANTEED 


1147 Venice Blvd., Los Angeles 15, Calif. 


NOVEMBER 1963 


89 











from the professionals announced a transmit¬ 
ting wavelength of 1600 meters for the broad¬ 
cast. 

Hams rallied to the cause with delight. Sev¬ 
eral things pleased them about this break. 
First, of course, relief from the monotony of 
200 meters. But two other equally important 
reasons also stood out both touching on their 
pride: the special broadcast offered a chance 
for amateurs to show their mettle; and their 
services would contribute to a good cause. 
Under the arrangements between the broad¬ 
cast promoters and the fight promoters, two 
charity organizations—The American Commit¬ 
tee for Devastated France and the United 
States Navy Club—would share equally in the 
proceeds from the broadcast. 

During the two months prior to calling upon 
the amateurs, a tremendous amount of work 
took place. Preparations for the broadcast split 
into two parts: technical and business. The 
National Amateur Wireless Association busied 
itself finding a suitable transmitter and select¬ 
ing the transmitter site. Later they organized 
the amateurs for reception of the broadcast. 
The American Committee for Devastated 
France took on the business arrangements. 
Representatives of this charity organization- 
headed by Anne Morgan, daughter of the bank¬ 
er J. P. Morgan—contacted theatres, halls and 


auditoriums in cities and towns within a 200- 
mile radius of Jersey City. They arranged the 
details for public presentations and established 
the admission price. 

Finally, with the transmitter obtained, the 
broadcast site picked, and public places avail¬ 
able for listening, the National Amateur Wire¬ 
less Association directed its attention to the 
amateurs. “Fight-time” loomed three weeks 
away! Concentrating their attack on the re¬ 
ceiving problem, the association rushed no¬ 
tices to amateurs, amateur clubs, manufac¬ 
turers, and radio organizations seeking their 
help. At the same time, the exciting details of 
the great experiment appeared in the July 
issue of Wireless Age. 

From the start, nearly every amateur wanted 
to help. Applications poured in. Out of the 
heap of applications received, the National 
Amateur Wireless Association selected and 
assigned the most qualified amateurs to install 
and operate their equipment in the leased 
theatres and halls. Those not selected took 
part in other ways. The association asked them 
to invite friends and acquaintances into their 
homes to hear the broadcast and to send con¬ 
tributions collected to the association's New 
York office. By this invitation, a big sector of 
the public lying beyond the 200-mile radius of 
Jersey City also got to share in the charity 
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Fig 3 — A view of the multi-wire antenna system erected in the Lackawanna Railroad 
Terminal in Hoboken, N. J. 
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YOUR ONE COMPLETE SOURCE 
for HAM-TV, ATV, CCTV 
Equipment . . . 

Test Monotrons type 
i698 only $9.95 pp 

FREE FLYER 
#771 . . . Full of 
Bargains!!!’* 



drive. 

Hams quickly discovered that a big fre¬ 
quency gap separated 200 from 1600 meters. 
Setting up good 1600-meter installations re¬ 
quired plenty of hard work and sweat. But 
with concentrated effort, skylines in the se¬ 
lected cities and towns changed practically 
over night. Above the theatres and halls ac¬ 
quired for the presentations, long multi-wire 
antenaias swayed between distant supports. In¬ 
side, amateur equipment looked different too. 
Converted receivers lay burdened beneath 
large honeycomb loading coils; and two-stage 
amplifiers strained noticeably in a struggle to 
feed sufficient volume to multiple loudspeakers. 
Receiving installations varied from the newest 
manufactured gear to the latest homebrew 
innovations. Some boasted superb Magnavox 
loudspeakers; others operated with homemade 
adaptations joining dissected headsets to dis¬ 
mantled Victrola horns. Upon such a conglom¬ 
eration of apparatus the amateurs braved the 
hazard of satisfying a paying public. 

The search by the National Amateur Wire¬ 
less Association for a suitable transmitter ended 
at the General Electric Company plant in 
Schenectady, New York. There, almost ready 
for shipment to the Navy, sat the most power¬ 
ful radiotelephone transmitter ever built. Just 
what they needed! 

Not at all backward, the broadcast promoters 
set out to borrow it. But, did you ever try to 
borrow something from the Navy? A direct at¬ 
tempt brought a quick, “no!” The Navy thought 
the proposition too sticky and wouldn’t co¬ 
operate. Refusing to be dissuaded, the pro¬ 
moters approached the problem anew. This 
time they centered their attack on the Navy’s 
weak spot—dependability. Contacting Frank¬ 
lin D. Roosevelt, the Assistant Secretary of the 
Navy until just a short time before, the eager 
promoters sought his help. They maintained 
that the broadcast would present the severest 
test the Navy could ever get for this piece of 


FRESH UP WITH 6-UP 
73's new VHF magazine. 

$2.00 a year — send name, call, address. 
Don't miss it. 


6-UP — Peterborough — N. H. 
Silicon Rectifier Diodes 

Power studs: 400 piv, 2 amp, 39c, 4 for $1.39; 600 plv, 
2 amp, 45c, 4 for $1.59. 

Also IN2096 diodes, 600 piv, 750 ma, 35c, 4 for $1.29. 
Tested and guaranteed. $2 minimum order. 

Please include postage. 

James Kuiper, Box 35, Newton Lower Falls, Mass., 02162 


nuvistor converters 


Onlly $34. 50 and 
$54. 95 with power 
supply and crystal! 



Write today for 
free literature 
on our VHF line! 


parks electronics laboratory 

route two, box 35 * Beaverton, Oregon 


SCR 522 Transceiver 2 meter or 2/6/10 on Trans. 

complete with tubes and 4 random crystals L/N $19.95 
R4/ARR2 Versatile Receiver . ....New 4.95 


BC 929 Scope ...New 10.95 

ID59/APA11 Scope .......L/N 14.95 

BC 375 Transmitter (less T. U.) .Exec. 12.95 

RM 52 Phone Patch .New 1.95 

SA 325/U Coaxial Switch (See Aug. 73) ....L/N 7.95 

RTTY SSB Etc.—etc. Versatile Multimatch 

Transformer also phone patch .New .98 

BC 433 B/C Band Bee. (400 cycle) .Exc. 9.95 

Ni-Cad Batteries 1.2V . 1.75 

Blower AC-DC 12 V to 65 V . 2.95 

BC 458 (T21) 5-7 MC .New 7.95—Used 4.95 

BC 457 (T20) 4-5.3 MC .New 7.95—Used 4.95 

T 18 2-3 MC .Used 5.95 

BC 1206 200-400 KC Rec. Less Tubes . 1.95 

R28/ARC 5 VHF Receiver 100 to 156 me . 19.95 

T47/ART 13 Transmitter complete w/tubes 47.50 

Crystals Send self addressed envelope for list 

Beam Filter or lazy man’s Q-5'er . 1.95 

RG8A/U 35ft with PL 259 each end 3.69 

RG8A/U 15ft with PL 259 each end 1.69 

RG54/U 65ft for 2.50 370ft for 9.95 

#255 A-RTTY Relay . 2.95 

Tape Recorder Amplifier Less Tubes . . 4.95 

Selenium Rect. 2SV-1A-FW .79 


MOTOR SPECIAL Fa sco type 6 

115v-60cy 1750 rpm, dual shaft 3%* dla x 2%* 
shipping weight 3% lbs $1.98 ea 3 for $5.00 


ARROW SALES-CHIC AGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO 16, ILLINOIS 
CA 5-4750-4751 
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gear. Their argument apparently impressed 
Roosevelt, for shortly afterwards, the Navy 
reversed itself and agreed to lend the trans¬ 
mitter. 

The Navy transmitter combined six 250-watt 
tubes with 2000 volts on the plates for about 
750 watts output on voice. Amateurs, used to 
their flea-power tube rigs, felt awed in the 
presence of such power. In telephone service, 
three tubes operated as oscillators and three 
as modulators. No taboo existed in those days 
about modulating an oscillator. On CW, a 
switch connected all six tubes together to 
work as oscillators for about 1500 watts out. 
Alternating current from a separate winding 
on a direct-current motor fed the tube fila¬ 
ments. 

To get away from as much interference as 
possible, the broadcast promoters looked to 
the longwaves. They finally settled on 1600 
meters. Comdr. D. C. Patterson, the District 
Communications Officer in New York, gave his 
consent for use of that Navy frequency and 
assured the promoters the Navy would keep off 
that channel during the afternoon of the sched¬ 
uled fight. Arthur Batcheller, Chief Radio In¬ 
spector for the New York district, rushed the 
special license through and secured call letters 
WJY. To this day, those call letters stir fond 
memories among the “Gang” who tuned in 
that epic broadcast. 

Originally, the promoters planned to install 



Fig. 2 — The Navy transmitter borrowed by 
RCA for the Dempsey-Carpentier champion¬ 
ship fight. Note the pipe-rack construction 
typical of switch gear in those days. The 
transmitter used six 250-watt tubes. On 
voice, three worked as modulators and three 
as oscillators. On CW, all six oscillated. 


the transmitter right at the ringside. However, 
after determining the cost for a suitable an¬ 
tenna system, they scrapped the idea. Erection 
of an adequate antenna system came too high 
for a project where all proceeds went to 
charity. However, they found just what they 
needed practically ready-made at the Lacka¬ 
wanna Railroad terminal in Hoboken, New 
Jersey. Following the prompt consent of the 
railroad officials, technicians quickly strung a 
four-wire T antenna between the four-hundred- 
foot-high tower in the railroad yard and the 
clock tower on the terminal building four hun¬ 
dred and fifty feet away. From the center of 
the antenna, the lead-in dropped down to the 
transmitter housed in a converted railroad 
shack used by Pullman porters for changing 
their clothes. The elaborate ground system 
consisted of copper roofs of train sheds and 
other low buildings, the network of railroad 
tracks, and a system of pipes running into 
the salt water of the Hudson River. The com¬ 
bination of antenna and ground presented a 
fundamental period of 750 meters. Telephone 
lines, stretching over a distance of two miles, 
connected the transmitter shack with the an¬ 
nouncer's booth at ringside. 

A week before the fight, tests began. Start¬ 
ing with reduced power, engineers conducted 
the tests from both the transmitter site and 
ringside. The tests lasted several hours. Each 
successive night, hams at their listening posts 
noticed the signals grow a little stronger as the 
engineers increased power. Following the 
broadcast test runs, the promoters checked the 
telephone reports coming in from the amateurs. 
On July 1st, the night before the two con¬ 
testants met, the transmitter engineers turned 
on full power. Reports from seven states along 
the Atlantic seaboard poured in tying up eight 
trunk lines. By nine o'clock all doubts van¬ 
ished. The excellent reports assured the pro¬ 
moters the fight broadcast the next day would 
be a success. 

The gong clanged for the start of round 
one! Amateurs from Maine to Florida huddled 
tensely over make-shift receivers and mopped 
beads of sweat from their brows. Tense audi¬ 
ences, packed tightly into non-airconditioned 
theatres and halls, leaned forward to catch 
every word unmindful of the perspiration wet¬ 
ting their clothes. On the outside, temperatures 
in some places reached ninety in the shade. 
And miles away, confined in an 18-foot square, 
the bodies of Jack Dempsey and Georges Car- 
pentier glistened in the humid atmosphere as 
they fought the Battle of the Century for the 
heavyweight championship of the world. 

At the Gaiety Theatre in Utica, New York, 
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Electrolytic^ — various — all values from 1 MFD. to as high 
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Miniature test line — with insulated alligator clips .20c 

Earphones — Hearing aid type — (Telex) Complete ,50c 

2 K ohm volume control with switch — P.C. (CTS) miniature 

3; $1.00 

500 K ohm volume control with switch ( Cutler-Hammer) 

3/SI.00 

455 KC, I.F. sub-miniature transformer 2/S 1 .00 

455 KC, Dual I.F. sub-miniature transformer .60 «a. 

Parts for 2 Watt Audio Power amplifier consisting of 3 tran¬ 
sistors, including 1 power transistor, resistors, electrolytic 
capacitors, together with schematic. Can be built in a 

2* x 2* |>ox . „ . . . fc . „ , $3.00 

Parts for 12 volt, i amp’ REGULATED Power supply, with 
schematic and Instructions . . . $8.95 

Code Oscillator module; completely assembled, matchbook size 

with schematic, etc. ....... .... . $1,00 
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Write for Free additional catalog. 

Minimum order $3.00 Prepaid 
Postage Free in U.S. 

TRANSISTORS UNLIMITED COMPANY 

POST OFFICE BOX #442 
GREAT NECK, L I., NEW YORK 


George Benas, owner of amateur radio station 
8CC, donned earphones and sat before the 
receiver controls to monitor the broadcast. 
Benas gained prominence in radio circles by 
receiving telegraphic messages from foreign 
countries at his ham station on Elm Street. The 
J and N Electric Company where he worked, 
lent the three-tube modern receiver and the 
four loudspeakers facing the audience. The 
whole installation sat on the stage just in front 
of the footlights in full view of the paying 
public. A lead-in running up to the roof con¬ 
nected to a 250-foot long multi-wire antenna 
atop the theatre. Robert Evans, a commercial 
radio operator, stood by on the stage to assist. 

J, Andrew White announced the fight from 
a special booth at the ringside. By drawing 
upon his early days as a lightweight boxer, he 
captured realistic flavor as he reported every 
move of the contestants accurately and quickly. 
But the radio audience didn’t hear White’s 
voice; they heard, instead, the voice of amateur 
radio operator J. O. Smith. Smith, the well- 
known operator of amateur station 2ZL, cov¬ 
ered the radiotelephone installation for the 
Radio Corporation of America. Because tele¬ 
phone company restrictions prohibited con¬ 
nection of the special line from ringside direct 
to the transmitter, Smith, standing by at the 
transmitter, repeated word-for-word into the 
microphone White’s description as it came in 
over the telephone line from the arena. 

The record breaking crowd at the Gaiety 
Theatre totaled 790. Manv women fans at- 
tended too. As the American champion and 
the lightning-fast Frenchman “mixed it up” 
in the first round, the crowd applauded and 
shouted. Finally, Robert Evans stepped to the 
edge of the stage and cautioned them, “let 
those at the ringside do the applauding. The 
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contestants can’t hear you and you’ll miss some 
of the fight if you don’t remain silent.” 

Paid audiences in 112 other cities also lis¬ 
tened to the realistic fight description pouring 
from loudspeakers. In New York City, fight 
fans assembled at ten scattered locations. In 
a great many places where the charity organi¬ 
zation did not contract for halls or theatres, 
enterprising and enthusiastic amateurs under¬ 
took independent affairs of their own. Many 
took up collections from their listeners and 
forwarded the money to the charity. 

At Asbury Park, N. J., W. Harold Warren 
using a loop antenna, detector and two step 
amplifier, enjoyed the fight from a roller chair 
on the boardwalk. A ham in Jamaica, Long 
Island, N. Y., received the fight with a 15-foot 
clothesline antenna and a crystal set. Hams at 
Stamford, Conn., Fordham and Brooklyn, 
N T . Y., and Allentown and Philadelphia, Pa., 
coupled megaphones to their earphones and 
entertained up to 25 people in their homes. 
An amateur in the Frankford section of Phila¬ 
delphia, strapped a Victrola horn to his ear¬ 
phones and extended the listening range to 
100 feet. 

G. C. Brown listened to the broadcast at 
Eastport, Maine, a distance of 425 miles. At 


Poultney, V ermont, F. C. Fassett reported the 
gong between rounds clear and loud and the 
broadcast reception excellent. Hardwick, Ver¬ 
mont, reported fine reception too. At Donora, 
Pa.,—350 miles away—listeners enjoyed the 
fight in temperatures 90 degrees in the shade. 
Captain C. H. Butchelder of the SS Acropolis 
enjoyed the fight while 400 miles out at sea. 
Charles P. Hoyd heard it fine at Salem, Ohio, 
also 400 miles away. Even Fort Pierce, Florida, 
reported good reception as did a ship 1800 
miles at sea. 

But at Springfield, Mass., a young radio 
club and its group of youngsters pulled the 
biggest surprise of the whole broadcast. Spring- 
field hosted two amateur groups; The Con¬ 
necticut V alley Radio Club and the Springfield 
Amateur Radio Club. The older, more experi¬ 
enced hams belonged to the Connecticut Val¬ 
ley Club, while a group of teenagers made up 
the other one. Naturally, a little rivalry existed 
—especially on the part of the youths. 

By arrangements with representatives of the 
American Committee for Devastated France, 
the Connecticut Valley Club handled all tech¬ 
nical activities for the public presentation of 
the broadcast at the Plaza Theatre in Spring- 
field. This left the young group completely 



Fig. 5 — The start of the end. Dempsey goes to his corner offer dropping Carpentier 
for the count in the fourth round. 
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out of the picture. So, the Springfield Amateur 
Radio Club held a council of war. Soon their 
strategy took form. 

The core of the Springfield Radio Club’s 
activity centered around Court Square in 
Springfield. Atop the department store next 
to the Square, the members stretched a long- 
wire antenna. Inside the store, the club presi¬ 
dent, H. R. Dyson, installed a special long¬ 
wave commercial receiver borrowed from 
Westinghouse where he worked. Soon loud¬ 
speakers bristled from the second and third 
floor windows like a broadside of cannon out 
the open ports of Old Ironsides. The battery 
of speakers consisted of one Magnavox and a 
number of Victrola horns strapped to the ear¬ 
pieces from dismantled Baldwin headsets. 
Separate audio amplifiers fed the speakers. In 
addition, two telephone lines from the receiver 
installation direct to two ot Springfield’s news¬ 
papers supplied those papers with the fight 
details a half hour ahead ol the regular news 
services. 

With the preliminary bouts scheduled for 
1 PM and the main event at 3, the crowd, 
alerted by the newspapers, began forming 
about noontime. By 3 PM the crowd over¬ 
flowed the Square and completely blocked 
Main Street running along side. At the arena 
in Boyle’s Thirty Acres, 91,000 fight fans filled 
the bowl from rim to rim and paid $5.50 to 
$50.00 per seat to see the fight. At the Plaza 
Theatre in Springfield, 410 people paid an ad¬ 
mission price to sit and hear it. But at Court 
Square, 10,000 stood elbow to elbow and heard 
it for nothing—the Springfield Amateur Radio 
Club forgot to pass the hat around for a dona¬ 
tion. 

The clang of the bell for round one silenced 
the crowd. As the announcer’s voice poured 
from the loudspeakers, dignified gentlemen 
cupped hands to their ears, and little boys sat 
motionless absorbing every word. Tired busi¬ 
ness men rubbed elbows with the unemployed 
oblivious to everything except the battle. From 
the very start, the lightning-fast Frenchman re¬ 
vealed the potency of his right. Darting in and 
out, the popular contender caught Dempsey 
several times with the punch. Rooters in the 
Square divided pretty evenly between the two 
contestants. During the action, both sides re¬ 
mained quiet. But between rounds, they 
cheered wildly for their favorite. 

In the second round, Carpentier tipping the 
scales at 172, exhibited the speed and punch 
of his light-heavyweight days. Six times he 
smashed through Dempsey’s defense, landing 
his baffling, brilliant, battering right-cross to 
the American champion’s unshaven chin. The 
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blows hurt Dempsey. He sagged back and his 
left leg stiffened when the second blow landed. 
The furious pelting left him dazed. Carpentier 
followers, feeling victory, yelled their approval. 

But the action of the second round portrayed 
the final result. Dempsey, unshaven for five 
days, still stood on his feet. Though Carpentier 
hit hard, he didn’t hit hard enough. Dempsey 
now knew he could take everything the French 
contender could offer; Carpentier knew the 
American champion was too tough for his 
punches; and the crowd sensed that the smil¬ 
ing Carpentier gave his all in that round and 
that his all just wasn’t enough. 

Early in the third round, Dempsey got in 
his deadly work. The Manassas Mauler, brown 
from hours spent in the sun, punished the 
Frenchman with at least a dozen savage blows 
to the body and chin. Avoiding all long-range 
boxing, the 188-pound Dempsey kept in close 
and clinched and battered his smaller rival all 
over the ring. Dempsey rooters, frenzied by 
the change in action, roared delight. 

Carpentier came to the center of the ring 
in the fourth, but only his smile and dauntless 
courage remained. In the middle of the round, 
a left to the jaw and a right to the body 
dropped the challenger for the count of nine. 
But the game Frenchman arose and faced his 


(W2NSD from page 4) 

understand what is going on. Radio clubs can 
help quite a bit by encouraging tech sessions 
during or before meetings to iron out confusion 
in recent tech articles. 

The articles in 73 are particularly well suited 
for this project because they are all written for 
the average ham and not for the engineer. 
You can hardly find an article in 73 that you 
can’t understand if vou take the time and effort 
to actually sit down and read it through. 

If every one of our readers followed this 
idea we would soon find the level of technical 
understanding moving definitely ahead in our 
hobby. How about it? Will you give it a try? 

In Defense of the Appliance Operator 

While it is perhaps rather unlikely that 
many Appliance Operators will read this, their 
interests naturally leaning away from a maga¬ 
zine primarily devoted to technical and con¬ 
struction articles, I do feel moved to spring 
up with a few words in their defense. For 
those of you who came in in the middle of 
the show, an Appliance Operator is one who 
memorizes the theory for the amateur license 
test, then goes out and buys a complete ham 
station, which he operates from then until a 


fate standing up. A woman in Springfield try¬ 
ing to shop said, “Oh that cl-fight. We can’t 

get by.” Then curiously triumphant she ex¬ 
claimed, “Dempsey wins by a knockout that’s 
what’s the matter.” Carpentier lay on his side 
on the canvas close to his own corner. A left 
to the body followed by a right to the jaw 
ended the fight after 10 minutes and 16 sec¬ 
onds of actual fighting. 

Things like this make you proud to be an 
amateur. Hams seldom get an opportunity to 
make radio history; but when they do, the 
world can depend upon them to do their part. 
The Dempsey-Carpentier fight broadcast set 
a new communication record for voice. Also, 
it awoke the public to the possibilities of radio 
and readied them for the era of commercial 
broadcasting that opened up that fall. 

Hams lucky enough to take part in the pub¬ 
lic presentation of this epic broadcast received 
a certificate in grateful appreciation. When 
vou’re around some of the old-timers, ask 
them to show it to you. Besides containing the 
signatures of Franklin Delano Roosevelt and 
Jack Dempsey, it also contains those of J. 
Andrew White, Anne Morgan, Tex Rickard, 
Georges Carpentier, Frank E. Coultry (as¬ 
sistant to Tex Rickard), and Julius Hopp (man¬ 
ager at Madison Square Garden at the time). 


fuse blows, at which time he rushes back to 
the dealer in a panic for repairs. 

Before I plunge into the seemingly impos¬ 
sible job of trying to cook up a defense for 
this type amateur, perhaps you might indulge 
me a moment while I ruminate over how this 
sort of thing came about. 

It is the path of least resistance. The AO 
is able to get in on most of the fun of ham 
radio without having to go through all of the 
horseradish of learning theory. This is made 
extremely simple by the ARRL and their Li¬ 
cense Manual, probably one of the most memo¬ 
rized books out today. The great emphasis on 
operating in QST doesn’t help much either. 
I’m not carping to be nasty, you just pull out 
the last ten issues of QST and look them over 
objectively and see what you come up with. 
How many simple construction projects are 
there? How many simple theory articles? And 
more to the point, how many tech articles 
were there that you skipped over as being too 
technical? How much space was devoted to 
operating news? To contests? To awards? What 
would ham radio be like without the DXCC 
award, the RCC, the DX Honor Roll, the 
BPL, and on and on and on? Is it any wonder 
that we have so many Appliance Ops? It is a 
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Tub. Cond. 2 sec. 1000 mfd 25 wvdc—200 mfd 25 wvdc—3 3 /s" X l 3 /s" . 

Tib. Cond. 2 sec. 60 mfd 300 wvdc—3%" X %" . . 

0-30 amp. DC 2*/2 inch, meters . $1.65 5-0-5 ma. DC 1 inch meters 

Silicon Rectifiers Sarks T. M500 . 

Silicon Rectifiers Top hats clip mount 400 piv 750 ma 
Silicon Rectifiers pancake type 100 piv 50 amp 

Cambion coil forms OD 1' X W inch. 

TEST EQUIPMENT 

TS497B/URR signal generator model 80 measurements corp. 2-400 mcs 

SCR522 test set . .$ 15.95 

All Items Guaranteed to be top quality merchandise All shipments F.O.B. Dayton, 0. Minimum order $3.00 

We need tubes, parts & test equipment. 

MID-WEST Electronic Supply, 54 Mia Aye., Dayton 27, O. 


5 for 


$5.00 

$3.00 

$ 1.00 

$ 1.00 

$ 1.00 

$3.00 

$ 1.00 

$ 1.00 

$1.25 

$ 1.00 


$350.00 


Oper. by L. (Tom) Sipe 
K8WU 


wonder we don't have more! Obviously the 
ARRL is responsible, in the large part, for 
ham radio being the way it is today. 

But is this all bad? If I am to believe the 
editorials in QST of late, this is bad. Bill Orr 
says it is bad. But is it? Let s go back to funda¬ 
mentals for a moment. Let's go all the way 
back to Part 12 of the FCC Rules and Regula¬ 
tions. The opening paragraph of Part 12, para¬ 
graph 12.0 Basis and Purpose, states that “The 
rules and regulations in this part are designed 
to provide an amateur radio serv ice having a 
fundamental purpose as expressed in the fol¬ 
lowing principles: (a) Recognition and en¬ 
hancement of the value of the amateur service 
to the public as a voluntary non-commercial 


communication service, particularly with re¬ 
spect to providing emergency communica- 
tions. 

Got that mulled over yet? Mull. 

OK, what did they put down as the num¬ 
ber one reason for the existence of the ama¬ 
teur service? “A voluntary non-commercial 
communication service.” The Appliance Ops 
certainly qualify lOOf on this, don't they? 
They are on the air and communicating. How 
about that . . . particularly with respect to 
providing emergency communications” bit? 
The Appliance Op qualifies 150% here, like it 
or not. Tve overstepped myself now, you say. 

(Turn to page 103) 
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Shocking . . . 

but true 


A worker got tangled in a 4800 volt primary 
line; both hands were burned off. A two year 
old bit into a worn lamp cord; it took several 
operations to restore his appearance to normal. 
A ham reached after a part that fell inside 
his new home brew rig; he lost a finger and 
almost the rest of his hand. These are just a 
few examples of many cases of electrical shock 
which occur every year when we fail to treat 
electricity with respect. 

Fellow hams, it isn’t too often that a ham 
who writes a few articles in his spare time 
finds a topic which is of interest to every sin¬ 
gle person reading a magazine. Being of the 
human race, we all make mistakes. We can all 
learn from others on this subject It is much 
easier than finding out first hand. (Ouch!) 

I have recently joined the ranks at R. F. 
Communications, Inc., a local company in¬ 
volved in the design and manufacture of com¬ 
mercial and military single-sideband and as¬ 
sociated types of equipment. Included in a 
present list of projects is a two-and-a-half mil¬ 
lion watt pulse transmitter which is the size 
of about five average ham shacks put together. 

Naturally aroused by this project, one of 
the fellows dug up quite a bit of material on 
the subject of electrical shock and wrote it up 
in a booklet entitled ‘This Will Kill You!” With 
his permission, I have taken some of these facts 
and condensed the information into an article 
which may Save Your Life . 

Let’s start with a few fundamentals. The ef¬ 
fect of electricity on the body is determined 
to a large extent by the amount of current 
passing through it. There are several different 
general effects of electricity on the body. When 
currents in excess of two amperes pass through 
the body or any part of it, severe burns are 
usually the result. Currents in this range might 
be called ‘Trying currents.” Some burns are 
external—caused by arcing at the point of con¬ 
tact. Although they resemble other heat burns, 
they are usually much deeper. Between the 
points of contact there are internal burns which 
cook the flesh, and, if the victim survives, they 
are very slow in healing. Quite often amputa- 


Jerry Vogt WA2GCF 
160 Grafton Street 
Rochester 21, New York 

tion might be necessary in these cases. 

Vital organs and nerves in the path of the 
current will most likely be destroyed or se¬ 
verely injured. If the shock is caused by al¬ 
ternating current, severe tightening or con¬ 
traction of the muscles will result. Currents 
between one and two amperes are called nerve 
block currents. Because of the damage to nerve 
centers, a permanent paralysis of various parts 
of the nervous system might result and chances 
are almost certain that a temporary paralysis 
will occur. 

Death might be caused by current flowing 
through parts of the nerv ous system controlling 
vital functions such as breathing or heart 
cycling. Fortunately a chance exists for the 
victim to recover breathing before the body 
cells are destroyed for lack of oxygen. Artificial 
respiration can keep cells alive by supplying 
oxygen until natural breathing is restored. 
However, this will work only if the heart ac¬ 
tion is still strong enough to distribute oxygen 
in the blood system. 

Under normal conditions the heart functions 
as a smooth-operating type of pump and can 
be roughly compared with an engine with per¬ 
fect timing. When a current of roughly 100 
milliamperes flows through the body in a path 
which includes the heart, it may produce a 
condition known as ventricular fibrillation, a 
flutter of heart muscles which resembles faulty 
timing of the valves of an automobile engine. 
In general, deaths resulting from contact with 
less than 600 volts is caused by this malfunc¬ 
tion. Unfortunately, artificial respiration has 
little, if any, merit in such a case. 

So far we have seen how currents can kill. 
Don’t think, however, that smaller currents 
are safe. On the contrary, they can be even 
more dangerous due to other reactions they 
produce. Currents ranging from 25 to 75 mils 
may cause unconsciousness and are called 
“knock-out currents.” These won’t generally 
cause serious damage to vital organs but may 
burn. Because of the severe shock to the nerv¬ 
ous system, the current does not need to pass 
through the vital organs or a major nerve cen- 
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ter to cause unconsciousness. Injuries will prob¬ 
ably not be limited to shock alone but may 
include burns and sore muscles. 

Currents in the vicinity of 25 mils are called 
‘freezing currents” because they cause mus¬ 
cular contractions which freeze the victim to 
the circuit. Under 25 mils the violent involun¬ 
tary reaction to shock might injure a person. 

So far we have talked about the reactions 
the body makes and the damage resulting to 
the body due to varying amounts of current 
flow. Now let's take a look at how we might 
come into dangerous contact with electricity 
and what determines the amount of current 
flow in the body. 

Normally house circuits have both 110 volts 
and 220 volts available but only 110 volts is 
accessible. This service in each branch in the 
house is usually fused for 15 amps. This 
amount is available in any light fixture or re¬ 
ceptacle, but remember we are dealing with 
only a fraction of that amount. 100 mils is 
quite capable of killing and 110 volts can 
easily cause this amount of current to flow in 
a body. 

Your body acts as any other conductor when 
it is in series with a circuit. A conductor has 
a certain amount of resistance through which 
the current must pass. This resistance may be 
of two types. One, external, is that resistance 
of a path through the skin. The other, internal, 
in the resistance through the tissues under the 
skin. 

Skin resistance varies with the part of the 
body involved, the moisture content and the 
extent to which the skin is calloused. The most 
external resistance you can expect to have is 
1000 ohms, most likely less than that. A good 
general figure for internal resistance would be 
about 300 ohms, again depending on the 
particular path taken by the current. Consider¬ 
ing, then, that the series circuit formed by the 
body includes the internal resistance and the 
skin resistance on both ends of that path, we 
might say that a good estimate of the total re¬ 
sistance the body could possibly offer would be 
about 2300 ohms. 

If you have one hand on a grounded object 
when operating a portable power tool such 
as a drill whose frame is crossed with the wir¬ 
ing, the body would offer about 2300 ohms as 
we have said. At the moment contact is made 
on a 110 volt circuit at 60 cycles, the body will 
pass 50 mils. You would either freeze or be 
knocked out. After only three seconds contact, 
blisters would start forming and the body re¬ 
sistance drops to 500 ohms. The current 
through your chest would be now raised to 
220 mils, more than enough to start the deadly 


TERRIFIC GROVE VALUES! ! ! ! 

AUTO BURGLAR ALARM (protect your mobile rig) 

SALE $3.49 

(3 or more—$2.99 each) 

4 P D T. PLUG-IN 12 VOLT RELAY vr/socket SALE 99c 

8 INCH SPEAKER & WALL BAFFLE .SALE $ 3.99 

ASTATIC 333 CERAMIC MICROPHONE (reg. $10.53) 

SALE $ 3.99 

TURNER 350C CERAMIC MICROPHONE (Famous mobile 
mike) . SALE $ 5.99 

TURNER 25IC DESK STAND MICROPHONE ($23.50 list) 

SALE $10.99 

SLIM CRYSTAL MICROPHONE (with accessories) 

SALE $ 2.99 

TOKYO ROSE CRYSTAL STUDIO MICROPHONE with 
switch . SALE $ 5.88 

PUSH TO TALK SINGLE BUTTON CARBON MIKE 

SALE $ 3.99 

2.5MI7 RF CHOKE (pi-wound) 125 MA 3 for 99e 

4-TRANSISTOR P.P. AUDIO AMPLIFIER w/schematle 

SALE $ 3.99 


SALE ON ULTRA-LOW-LOSS FOAM 

COAXIAL 

CABLE!!! !! 

50 ft. of RG5SU 

100 ft. of RG58U 

ONLY $2.49 

ONLY $3.99 

>» ft of RG8U 

100 ft. of RG8U 

ONLY $4.95 

ONLY $8.99 


TUNEABLE GENERATOR SUPPRESSOR (Model GNS) 

SALE $ 1.99 

15-PC MOBILE NOISE SUPPRESSOR KIT (Model SN-3) 

SALE $ 4.99 

(includes GNS, feed-thrus, other suppressors* 

REMINGTON-RAND COMPUTOR CHASSIS (used, good 
conclx) ...... SALE $ 1.49 

(loads of resistors, diodes, xformers, etc.) 

102"ST. STEEL WHIP ANTENNA 4- body mount 4- hvy 
spring . SALE $ 5.88 

80 WATT P.P. OUTPUT TRANSFORMER (matches 6L6's 
etc.) . . SALE $4.99 

20 MFD.—400V, ALUMINUM CASE CONDENSER (non¬ 
polar) . . ... .....SALE 49c 

OMMITE 25-WATT RHEOSTATS (see values below) 

SALE ea 69c 

(750 ohm; 1000 ohm; 1500 ohm values available) 


MULTI-TAP TUBE TESTER XFORMERS SALE 69c 

6v & 1 2 y VIBRATOR XFORMERS -Sec 285v at 70 MA 

SALE $ 1.49 

2000 VOLT PLATE XFORMERS at 0o5A (shielded) 

SALE 99e 

1 lOv Prl.—See 70v C.T. at 160 MA Xformer SALE 49e 
6.3v at 5 Atrip Filament Xforrner SALE $ 1.49 

12v at 5 Amp Filament Xforrner SALE $ 1.49 

U0v A.C. Relay— S.P.D.T. (Model UR-12) SALE 99c 

27.5v DC RELAY—D.P.D.T. (Model HR-13) SALE 39e 

24v DC RELAY—S.P.D.T. (Model RR-10) ... SALE 99e 

3-INCH GE PANEL METER—0-10 D C. AMPS SALE $ 1.49 

4 INCH PM SPEAKERS SALE 79c 

5 INCH PM SPEAKERS .... SALE 99c 

Check Items wanted. Please Include check or money order with 
each order. Include sufficient postage, excess refunded. 50c 
service charge on orders under $5.00. 50% deposit on C.O.D.’s. 
102" whips go Railway Express. Send for latest Grove Catalog 
featuring giant values. 

GROVE ELECTRONIC SUPPLY 

COMPANY 

4123 WEST BELMONT AVE. CHICAGO 41, ILLINOIS 

Phone (Area 312) 283-6160 (ZIP 60641) 


SALE 

ON BRAND NEW SPECIAL 
PURPOSE TUBES! ! ! 


OA2 

. 99c 

3 A 5 

$1.49 

OA3 

$1.19 

SCW 4 

$1.69 

OA4 

$L49 

(3 for $4.79) 


OB2 

99c 

866 A . 

$1.99 

OB3 

$1.79 

2050 . 

$1.79 

003 

99c 

5651 . 

$1.39 

OD3 

99c 

5881 (mtdidpair) , 

$5.39 

6L6 GC 

$1.69 

6550 (mtchdpaix) , 

$7.29 
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fibrillation effect on the heart. This could be 
fatal. 

Wet shoes present an even greater hazard 
due to increased contact area and moisture 
content if the path happens to be from hands 
to feet. 

When the current approaches one ampere 

the contractions of the muscles in the body 

*■ 

may become so severe as to tighten every 
muscle in the body and may throw the victim 
from his deadly position in contact with the 
wires. However, it is likely that the damage to 
the heart controlling nerves would have al¬ 
ready been done and death would still result 
* 

despite the fact that the circuit had been 
broken. 

The sev erity of the damage always increases 
with the length of time the body is in contact 


with the circuit. This is due to the blistering 
and burning effects at the points of contact as 
well as injury to the vital organs and nerve 
centers in the pathway. The higher the voltage, 
the quicker this takes place. Blisters form in 
seven seconds at 50 volts and in three seconds 
at 110 volts. 

To review: the factors involved in the danger 
of electricity to the body are: The amount of 
current, the pathway this current follows and 
the length of time of the contact. The impor¬ 
tant thing to remember is safety. Be sure there 
is no potential shock before you go toward a 
circuit to work on it. Be sure the house cir¬ 
cuits are safe. Go check them now. Electricity 
can be a useful servant—it can also be a deadly 
enemy. 

. . . WA2GCF 


Slow Scan Vocoder Transmission 


Everyone with a reputation in the scientific 
community, however small it may be, is de¬ 
lighted to see his work used by others as the 
foundation for a further advance in the state 
of the art. This is the sort of thing which leads 
to progress in every field of scientific endeavor 
from better mousetraps to better H-bombs. 

The writer was quite astonished to see that 
his work on bandwidth conservation, which 
was published in the February and March is¬ 
sues of QST, had been used by Dr. Costa and 
Mr. Rapp as the basis for an even greater ad¬ 
vance in the quest for bandwidth conservation 
as described in the columns of the July issue 
of 73 Magazine. 

The use of the Bell Laboratories Vocoder 
Transmission System, which Rapp cleverly pur¬ 
loined from the archives of the mostest of the 
mostest in Murray Hill, N. J., has undoubtedly 
begun to generate a great deal of interest on 
the part of amateur sideband operators, who 
pursue a further reduction in the bandwidth 
required for voice transmission with the ardor 
of a Richard Burton. 

Perhaps it was the lateness of the hour or 
merely the magnitude of Rapp's corporate 
planning for the mass production of gear for 
military and amateur Vocoder System Trans¬ 
mission (VST). But to have both of these 
erudite gentlemen miss the opportunity to 
present what appears to be the ultimate system 
for bandwidth conservation, simply astounded 
me. 


Dana Griffin W2AOE 

The key may be found in the third from the 
last paragraph of Dr. Costa's story. I quote, 
“Could it be that the information rate is the 
fundamental quality and not the bandwidth?” 
Why didn't you answer your own question, 
gentlemen? This is it! 

If you had done so, I would have been 
denied the honor and prestige of presenting to 
a waiting world, “The Slow Scan Vocoder 
Transmission System,” or SSVTS for short. It 
is unfortunate that this system will destroy 
Rapp's dreams of empire before they get fur¬ 
ther than the initial planning stage. But the 
SSVTS concept will only require a bandwidth 
of 30 cycles in place of the picayune reduction 
from 3000 cycles to 300 cycles as proposed 
by Rapp. 

We must admit that the “ex” sidebanders 
using this new system must start with the VST 
system proposed by Rapp. But this system 
cannot be put on the air because of the ex¬ 
cessive bandwidth of 300 cycles for voice 
transmission which it requires. 

One must slow down the rate of information 
transmission to conform to the new 30 cycle 
limit for narrow band tone transmission, which 
the FCC will undoubtedly require when the 
SSVTS system emerges from the prototype 
model stage. This is the key point which 
Messrs. Costa and Rapp missed. 

Unfortunately, the means to accomplish this 
are not patentable. They are well known even 
to the lowly hi-fi fan. Instead of modulating 
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JOHN MESHNA, Jr. 

Surplus Electronic Material 

19 ALLERTON ST. LY 5-2275 LYNN. MASS. 


SILICON RECTIFIER BARGAINS 

2 amp 20 amp 


600 PIV 2/1.00 

50 PIV 

1.00 

800 .75 

100 

1.25 

1,000 1.50 

150 

1.40 


200 

1.50 


300 

1.75 

GENERAL PURPOSE POWER TRANSISTORS 

2N155 

PNP 


2N255 

PNP 


2N1334 

NPN 


Your choice of above 3 for $1.00 


LAMBDA REGULATED 

POWER SUPPLIES 

C-881M 

$85.00 


32-M 

70.00 


35 

70.00 



PRINTED CIRCUIT BOARD, FIBRE BUSS LAMINATE, 
COPPER 2 SIDES 12x14 60c ea. 

GE PYRANOL CAPACITORS. DC RATINGS 


7 

mfd 

1,000 volt 

1.00 

4 

mfd 

1,500 volt 

1.00 

5 

mfd 

1,500 volt 

1.10 

2 

mfd 

2,000 volt 

1.10 

3 

mfd 

2,000 volt 

1.25 

1.5 

mfd 

2,500 volt 

1.10 

3 

mfd 

2,500 volt 

1.50 


30 amp 35 amp 


50 PIV 

1.20 

25 PIV 

.SO 

100 

1.40 

50 

1.30 

200 

1.60 

100 

1.50 

300 

1.80 



400 

2.00 



500 

2.50 




85 Watt Power Transistor 40 MC Osc. 

NPN. Exlnt for transmitters, 
#2N189? $1.00 each 


SIGMA type 4F SENSITIVE RELAY $1.50 

5KVDC OUTPUT REGULATED POWER SUPPLY 

115 volt 60 cycle input $25.00 
Good for up to 5 ma current. 

DC POWER SUPPLY KIT 4 amps 6-12-24-28 volts DC 
output. Includes transformer, capacitor, choke, full 
wave silicon bridge mounted on copper heat sink. 

$ 12.00 

HEAT SINK, ALUMINUM, DOUBLE FIN. With 150 watt 
transistor 2N277 

1.5x4.8 Inches $1.50 3,5x4.8 inches $2.50 



the transmitter directly, the voice actuated 
Vocoder output is recorded on tape at the rate 
of 17.75 inches per second. By means of an¬ 
other head and motor drive, the Vocoder will 
modulate the transmitter at the tape speed of 
1.775 inches per second. At the receiver, the 
process is reversed. After the incoming signal 
has been recorded at 1.775 ips, it will be fed 
into the receiving Vocoder at the rate of 17.75 
ips. Presto, out comes the voice at the other 
end of the radio link. 

The 100 to 1 reduction in voice transmis¬ 
sion bandwidth which the Griffin SSVTS sys¬ 
tem provides, makes Rapp's 10 to 1 reduction 
in bandwidth appear ridiculous by compari¬ 
son. Inasmuch as an SSVTS QSO will take 
ten times as long to complete as it does today, 
brevity will become the watchword of every 
SSVTS operator. 

Dr. Shannon's work on the redundancy in 
speech clearly indicates that SSVTS operators 
will undoubtedly become masters of mono¬ 
syllabic conversation. Conversely, the verbose 
types, so prevalent on AM, will never know 
the joys of SSVTS communication. One of 
their typical short QSO's would last longer 
than a chess game via mail between Keokuk, 
Iowa and Kazahkstan, Siberia. 


TECH MANUALS 

original unabridged manuals with service info and 
schematics. Prices include postal charges 


ALR-5 

$7.50 

ARN-7 ... 

. 8.50 

TT-7, 8 

9.00 

APA-6 . 

7.50 

ARN-8 ... 

5,00 

Mod. 14 


APA-IO 

6.50 

ARN-12 .. 

5.50 

TTY 

. 9.00 

APA-II .. 

7,50 

ARN-18 . 

. 6.50 

BC-I060A 

6.50 

APA-16 

. 7.50 

ARN-14, 


CV-62 ... 

. 6.50 

APA-I7a . 

. 8,50 

I4e . ... 

10.00 

CV-172 

6.50 

APA-38 .. 

. 7.50 

AR N* 14a 

10.00 

FGC-I 

6.50 

APA-81 . 

7.50 

AR N- 14b. 


ATK-ARK 


APG-30 , 

. 15.00 

d ...... 

10.00 

TV .... 

12.00 

APN-I ... 

5,00 

ARN-21 .. 

10.00 

PRC-6 

5.00 

APN-9 

8.00 

ARR-2 ... 

. 8.50 

PRC-17 

. 4.00 

APN* 11 .. 

8.50 

ARR-5 ... 

. 7.50 

TG-7a, b 

6.50 

APQ-2a . 

7.50 

ARR-7 

7.50 

LM-2 

. 7.50 

APR-1 ... 

7.50 

ARR-15 

10.00 

LM-7 . ... 

7.50 

APR-2 

7.50 

ARR- 16b 

. 6.50 

LM -13 ... 

. 7.50 

APR-4 . .. 

. 7.50 

ARR-26 .. 

. 8.50 

LM-14 ... 

7.50 

APR-12 

12.00 

ART-13 .. 

. 10.00 

LM-18 

, 7.50 

APS-2 . 

15.00 

ART-26 . . 

8.00 

GO-9 

7.00 

A PS-3 

. 15.00 

ART-28 

7.00 

DU-I .... 

5.00 

A PS-4 . 

15.00 

ATD 

7.50 

DZ-I 

5.00 

APS-42b 

30.00 

RAX-1 


1-177 

4.00 

APX-6 ... 

. 8.50 

MN-26C 


TS-323 .. 

. 6.50 

APX-6b . 

8.50 

LP-5 


TS-297 

. 3.00 

APX-7 . . 

. 8.50 

LAF-2 


TG-34 keyer 2.00 

ARB .... 

. 7.50 

BC-1306 

$7.50 

TS-352 .. 

. 5.00 

ARC-1 ... 

8,50 

BC-611 . 

6.50 

USM-24c . 

9.00 

ARC-la . 

7.50 

BC-610 

10.00 

TS-239 

12.00 

ARC-2 

8.50 

BC-221 .. 

7.50 

TS-67 

8.50 

ARC-S LF 

8.50 

BC-348 specify 

TS-174 

6.50 

ARC-5 


letter 

7.50 

TS-175 

6.50 

VHF 

8.50 

SCR-274 N 

8.50 

5IJ3 . 

10.00 

ARC-12 .. 

8.50 

BC-733 . 

. 6.50 

R-389 .... 

10.00 

ARC-27 .. 

. 8.50 

BC-603, 


R-390 . , . 

10.00 

ARC-28 .. 

. 6.50 

604 ... . 

. 5.00 

R-392 . ... 

.10.00 

ARC-44 , . 

. 8.50 

BC-620 . . 

. 5.00 

URC-4 ... 

. 6.00 

ARN-5 .. 

. 7.50 

BC-779 . . 

7.50 

BC-312, 


ARN-6 .. 

. 8.50 

TT-5, 6 . 

. 8.50 

342 ... 

5.00 


"write about any manual not listed , Over 200,000 
in stock, we may have the one you need/* 

WE BUY TOO—send us your lists of excess publications . 


PROPAGATION PRODUCTS COMPANY 

P. O. BOX 242, Jacksonville 1, Flo. 
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BUYERS 


GUIDE 

CORRECTIONS 

Considering the number of possibilities for 
errors we didn't do too badly. Hallicrafters 
reported a rash of orders for their $2650 FPM- 
200 which we put in for $26.50. I believe the 
price on the 200 is back down to $1995 now, 
in case the high price was holding you back. 

World Radio got a shock when we rated 
their Calaxv 300 at onlv 200 watts PEP. Since 

* 4? 

they went to an awful lot of trouble to have the 
rig develop 300 watts I can see their point. The 
Galaxy 300, for clarification, is a $300 sideband 
transceiver for 80-40-20 meters which runs 
300 watts PEP or SSB. The ac power supply 
with clock is $119.95, less clock $99.95, and 
the accessory VOX $24.95. 

Hunter pointed out that their Bandit 2000A 
linear only required 100 watts of drive, not 160 
as reported. 

Redline noted that we mixed up the type 
on their ad. Nothing personal. 


' CALAiV 

IAR Zlecbia+ucL Ca. 

K6HYIY 

W A6HYU 

1 COLLINS, HAMMARLUND, MOSLEY, 

I SWAN, SIDEBAND ENGINEERING, 

| NATIONAL, GONSET 

2763A FULTON AVE, SACRAMENTO, CAL. 


UE-I LORAN MASTER TIMER. 3639 lbs. LIKE NEW 840.00 
TS 452/U FM Mlerovolter & Scope. 5-108 me ... EX 75.00 
TS362/AS610 Centre! Unit. 24 volt, w/cables .. EX 75 «<l 
1059/APAII Indicator for APRl it APR4 Herr» EX 17.60 
TS92/AP Amplifier Alignment Unit. 00 cy ...... NEW 12.50 

TS59/APNI Test 400-4000 ft APNI range .FAIR 16.50 

TS239A General Purpose Scope, 115Y, 60 cy . EX 58.00 
TSI55C Sig Gen 2700-3400 me comp! w/book . .. NEW 75.00 
TSI2 Standing Wave Ind 9305-9445 110V 60 cy .... EX 18,50 
TSI02/AP Calibrator w/llOV 60 cy supply .... GOOD 9.25 
F-20/UPR Wavemeter, Stub Type, 300-3400 me .... NEW 8.50 

ATI4I/ARC27 225-440me ANT, Calibrate .NEW 4.75 

I05SM Lavoie Fr«q Meter 375-725 me w/Mod ... GOOD 18.50 
ARN6 100-1750 kc 4-Band Super, W/28V on Plate GD 28.50 
ARN7 100-1750 kc Power—28VDC & 115V. 400 cy FAIR 14.50 
ARN8 75 me Adjustable w/7 Tubes, Relay 28V FAIR 2.50 
APNI X'ceivr 420 me w/Tubes, By, Wobulator .. FAIR 3.85 
APX1 w/26 Tubes and a warehouse of parts .... FAIR 5.25 

TUNING UNIT for APXl w/3 Tubes EX 1.00 

R4/ARR2 11 Tube Superhet Converts to 220 me .. EX 3.50 
RT58/ARCI2 225-350 me w/42 Tubes, 2C39A Final EX 29.75 

C45 CONTROL BOX for ARC12 ami ARC1 _ GOOD 1.00 

RT5/APS4 w/70 Tubes, Magnetron. Klystrons NEW 32.00 
C4/ARN7 Contr. Bos w/Sig Strength Meter .... NEW 3.25 

RM52 'Maey Fane Patch" .. NEW 1.25 

RM53 Remote Control w/Cords, Plugs, Relay . NEW 2 00 

RADIOPHONE Transfer Panel w/Patch Cords .. GOOD 4.75 

1014/APNI w/1 ma Meter, 270 degrees .... _ NEW 1.00 

C57/APX2 Control Box . GOOD 1.00 

CBY62007 Junction Box w/Relay GOOD 1.00 

IC/VRW7 Wire Recorder, 28V, 70 Watts . FAIR 5.25 

FILTERAL-2, Sprague, 130VAC at 10A NEW 1.00 ea 2/1.75 

Same Stock Number but made by Potter Co.NEW 2/1,55 

R 122/ARN12 75mc fixed w/D tubes & xtal . EX 3.75 


E. C. HAYDEN 

Shipment: FOB Boy Saint Louis. 


Bay Saint Louis 
Mississippi 

Terms: Net, Cash. 


When SSVTS communication is employed 
by thousands of displaced SSB operators, an¬ 
other not so obvious revolution in communica¬ 
tion practice will be in order. Inasmuch as 
SSVTS voice communication only requires a 
30 cycle bandwidth, for the first time in his¬ 
tory the SSVTS fone men can gripe at the 
excessive bandwidth used by CW men when 
they send at 40 words a minute or more. 

Fortunately, there are two solutions to this 
problem. The high speed CW men and the 
RTTY gang can also use SSVTS techniques. 
The second, less expensive solution which the 
high speed CW gang can employ, is to shift 
to single side band CW transmission, thereby 
cutting the required bandwidth to 50% of that 
which they need today. 

It will take considerable time for an ap¬ 
preciable number of SSB, RTTY and CW 
operators to convert to the new SSVTS mode 
of communication. It is difficult to visualize 
all of the effects that the adoption of this 
revolutionary technique will create. 

Is this the ultimate scheme for bandwidth 
reduction? We are inclined to think so unless 
Messrs. Costa and Rapp can come up with a 
method to modulate an A0 carrier, using men¬ 
tal telepathy. 

All facetiousness aside, as a group, the ama¬ 
teur body will undoubtedly be forced to come 
to grips with many new problems when thou¬ 
sands of displaced sidebanders shift to the 
SSVTS mode. 

For example, our population increase can¬ 
not possibly keep up with the amount of empty 
space in our bands which will become avail¬ 
able when the use of SSVTS becomes wide¬ 
spread. Unless these vacant holes in our ama¬ 
teur bands are completely filled up with spec¬ 
trum wasting AM QRM, these channels may 
be taken over bv the commercial interests. 

But wait, fellow amateurs, I don't intend to 
permit Messrs. Costa and Rapp to “tat” me 
again after producing such a magnificent “tit” 

as the Slow Scan Vocoder Svstem Transmis- 

♦ 

sion concept. I also lay claim to the use of re¬ 
stricted licensed technicians using wideband 
pulse position modulation on 20, 40 and 75 
meter fone to fill up the holes which SSVTS 
will create. Lastly, in a justifiable attempt to 
out Costa Dr. Costa, if two sidebands are bet¬ 
ter than one, why not 4, 6 or 8 sidebands? All 
you need to do is to put AM subcarriers on an 
AM suppressed carrier system at 10 kc inter¬ 
vals from 3800 to 4000 kc. I am now one tat 
and one tit ahead; gentlemen, it is your turn 
to tat. 

. . . W2AOE 
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(W2NSD from page 971 

What sort of equipment do you want in 
emergencies? Do you want home made gear 
that only the builder knows how to hook up or 
tune? Gear that might go pffft at the wrong 
time and need its daddy to get it back on the 
air again? Or do you want commercial gear 
that everyone knows how to use . . . stuff 
that is designed to withstand the mishandling 
of idiots and still put out good signals Our 
Appliance Operator wins hands down here. 

Part (b) has to do with the amateur con¬ 
tributing to the advancement of the art. Our 
AO contributes here too, but only indirectly. 
The size of the ham market today makes it 
possible for amateurs to design products for 
sale to amateurs and this has greatly stimulated 
amateur advancement of the art. Immediately 
comes to mind such achievements as the 
600L, the 100V, and the many sideband trans¬ 
ceivers we have todav. 

Part (d) “Expansion of the existing reser¬ 
voir within the amateur service of trained 
operators, technicians and electronic experts.” 
Here we see that the FCG has established our 
AO as one of the three types of amateurs that 
are considered important. And they are im¬ 
portant. In time of emergency we need fellows 
who know how to use radio equipment and 
know how to communicate. You often don’t 
have the time to teach a non-ham how to go 
about communicating. Even in war time our 
AO is way ahead of non-ham. I recall the 
early days of WWII when the great percentage 
of the licensed amateurs went into the armed 

services. Thev didn’t know anv more than 

* * 

hams today, but they were able to learn 
quickly enough in the armed forces schools. 
They had a considerable advantage over other 
fellows in that they liked radio, even if they 
didn’t know much about it. . . . I remember, 

I was one of them. 

Do you still sneer at the Appliance Operator 
as a nogoodnick? It’s true, our AO could be 
worth a lot more to the amateur service if he 
were not only a trained operator, but also a 
technician or electronics expect. He would 
probably get even more enjoyment out of 
amateur radio too. Contests are fun and they 
develop one’s operating ability to a high state 
of perfection, but I feel sorry for the ham who 
has not lived through the experience of build¬ 
ing a piece of equipment and getting it going. 

Tm not out of ammunition yet. Part (e) 
says, “Continuation and extension of the ama¬ 
teur’s unique ability to enhance international 

(Turn to page 1041 
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MOTOROLA 30-0 TYPE FM BASE STATION 

30-40 Me. Transmitter-Receiver. 50 W. output. Housed in beautiful 

5% ft. metal cabinet with 3 meters and built-in speaker. Power 
input 110 VAC, 60 eye. Desk console remote amplifier. This Is a 
superb unit in excellent cond. Great buy! $149.50 


RAX REC. : Unit No. I. 200 Kc.-lSOO Kc. Like new. ONLY $24.95 


ART-13 OR ARC-3 

AN/ARC-3 MAINTENANCE MANUAL. Late edition $9.95 


COMMAND TRANSMITTERS 

2.1-3 Me. New . $6.50 4-5.3 MC. New $5.75 

3-4 Me. Excel, 6.95 5.3-7 Me. (‘Less tubes) Good 2.95 


TRANSISTOR TAPE RECORDERS 

So low in price—so high In value l Importers' close-out! These unit* 
record, play back, and erase. Built-in speaker, single speed, volume 
control, etc. Comp, with mike, batteries and case. Heg. $29.95. 

Like new & excel, cond. . $9.95 

SAME AS ABOVE, but less case and mike. As Is: . $3.95 




TRANSMITTING TUBE SPECIALS! 

All new, unused — guaranteed! 

4-05 A $ 9.95 4CX250B . 22.50 

4-125 A 19.95 811 . $ 3.95 

4-400 A . 24.95 813 . 9.95 

807 W/ 5*533 . 1.95 832 . 4.95 


COLLINS ART-13 RADIO TRANSMITTER 


2-18 Me. 100 W» output. This Is the famous one I Excellent condi¬ 
tion. A terrific buy at only .■ ....?!?*?? 

GOOD CONDITION .. ...$39.95 


HEADSET & MIKE BARGAINS 

HS-23 HEADSET: 4,000 ohms. New . $ 4 «®J 

HS-33 HEADSET: 600 ohms. Brand new S 5.95 

T-I7D CARBON MICROPHONE: Brand new $ 9.95 

RS-38 CARBON MIKE: With coll cord and PL-08 Plug. Brand 
new and bargain buy .-. . 3 9.95 


COLUMBIA SPECIALS 

HAMMARLUND SP-600 RADIO RECEIVER: Excel. Cheeked out 
Guar, . .$399.50 

TEKTRONIX 511 OSC ILL I SCO PE : Excel, cond. Chocked out. 

Guar. . $195.00 

TEKTRONIX 51 3D OSCILLOSCOPE: Excel, cond. Checked out, 
Guar. $295.00 

MEASUREMENTS CORP. MODEL 80 SIG. GENERATOR: Excel. 

Checked out. Guaranteed. A Columhia Special. Only $299.50 

I-208D FM SIG. GENERATOR: 1.5-45 Me. and 19-45 Me. New 
cond, Checked out. Guaranteed. Beg. $150.00. Only . $89.50 

PP-823 GRC-32 GROUND AC POWER SUPPLY FOR ARC-27: 

110 V. 60 eye. Less case. Excel, cond. Checked out. Guar., $89.50 

POLARAD MODEL TSA SPECTRUM ANALYZER: Less tuners. 
Excel, cond. Checked out. Guaranteed . $495.00 

TS-382D/U AUDIO OSCILLATOR: 20-200.000 eye. Excel. 

Guar. $295.00 

TS-403/U SIGNAL GENERATOR: This Is military version of 

H.P. 616A. 1800-4000 Me. Excel. Checked out. Guar. $595.00 

PRS-3 LINE DETECTOR: This is the hot 1953 model. 

Excel. .. ..... ■ ■ • $39.95 

SCR-625C MINE DETECTOR: World War II Model. New. FOB 
Los Angeles or New York City, N. Y. $39.95 

SCR-522 2-METER TRANSCEIVER: Excel, cond. Only $19.95 
TS-175/U FREQUENCY METER: 85-1000 Me. Ex. Cond. $135.00 
TS-4I9/U SIGNAL GENERATOR: 900-2100 Me. Ex. Cond 475.00 
R-237/VRC-2 FM REC.: 6 V.D.C. 30-40 Me. Ex. Cond 24.95 

T-193/VRC-2 FM XMTR : 6 V.D.C. 30-40 Me. Ex. Cond. 19.95 

LM FREQUENCY METER: 125 Kc.-2« Me. Ex. Oond. 49.95 

LM FREQUENCY METER: 110V AC Pwt. Supply. Ex. Cond. 19.95 

TS-34/AP OSCILLOSCOPE: Wide Band. Ex. Cond. 49,95 

AN/USM-50B OSCILLOSCOPE: Wide Band. New 495.00 

AN/USM- 24 OSCILLOSCOPE: Wide Band. Ex. Cond. 295.00 

H.P. 205-AG AUDIO SIGNAL GENERATOR: Ex. Cond. 195.00 


IH 


COLUMBIA 


ELECTRONICS 


4365 WEST PICO BLVD. LOS ANr.BES 19. CAUF. 
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tW2NSD from page 103) 

good will.” Ha! Sure, our electronic experts 
can bring us good will if they will get on the 
air and talk to some DX stations. So can the 
technicians. But our Appliance Operators are 
on there day in and day out working every 
DX station they can pull through and doing 
a rather thorough job of international good 
will. Some of ’em are lousing things up, too. 

In reviewing the Basis and Purpose, as set 
forth by the FCC, it seems to me that our 
rules are quite explicit in their establishment 
of the worth of the so-called Appliance Opera¬ 
tor. 

DXpeditions 

The main complaint I have with DXpedi¬ 
tions is that I’m not on ’em. Back in 1957 six 
of us went down to Navassa Island, struggled 
some thousands of pounds of equipment up 
the lousy cliffs, operated around the clock for 
four days and probably enjoyed it more than 
anything else any of us have ever done. 

Gus makes me sick. Gus is ruining all of 
the choice DX spots. He is going everywhere 
and working thousands of stations. He is even 


I Match from page 25) 

Gym classes are a good idea—especially ex¬ 
ercises on the parallel bars and trapeze lines. 
Not many hams can afford automatic push 
button collapsible towers for their antennas. 
But a surprising number can afford Xyls—the 
tree climbing kind, who can go up a ladder or 
tower at a moment’s notice, without any 
qualms over dizziness and the height factor. 

Lucky for you if you have been through the 
ropes in vour Brownie and Girl Scout stages. 
Better just brush up on all those knots you 
have learned and never found any use for, as 
yet. You will be using them quite unexpected¬ 
ly every time antenna changes are made. 
Sparks (of temper) will fly if your clove hitch 
tangles into a granny, and down comes what 
was designed to be the best antenna yet! 

"'Be Prepared” was once your motto—well 
carry it across the border into your next state 
(married, that is). Always ‘"be prepared” for 
your OM disrupting the ordinary household. 
Funny (?) how he will decide that hole has 
to be drilled through the plaster, or a major 
rebuilding job has to be done right on the 
living room rug, just after you have finished 
the weekly vacuuming. Walls, floors, and ceil¬ 
ings present a challenge to the ham experimen¬ 
ter, and eventually might resemble a wood¬ 
pecker’s habitat. Any building, or your favor- 


up in Nepal! It is awful. New Hampshire is 
very nice, but I sure wish I could be DXing 
from some spot like Nepal. Now there is no 
point in it. I figured that in another year or 
two 73 might be doing well enough to start 
putting on little DXpeditions. By the time we 
have a few hundred dollars saved up there 
won’t be anything larger than a rock sticking 
out of the ocean in Antarctica that hasn’t been 
worked by everyone. 

The Hammarlund DXpedition of the Month 
program is eating away at the rare spots some¬ 
thing fierce. The DX fraternity is fortunate to 
have a DX nut running Hammarlund. That’s 
a pretty clever way of getting some new ones, 
eh? Stu Mever W2GHK is to be congratulated 
for resisting the temptation to over-commer- 
cialize on these DXpeditions. . 

Say, if any of you hook up with any of the 
many DXpeditions, why not put the pressure 
on them to write about some of their mishaps 
and adventures and send them in to 73 so we 
can all enjoy them. No matter how you feel 
about Danny, you’ll have to admit that his 
stories that I published in CQ a few years 
back were darned exciting. Wayne 


ite tree may have to come down if it stands 
in the way of progress in radio propogation. 

Diplomacy should be practised until it be¬ 
comes second nature to you. When the local 
tv repairman fiendishly points out your OM’s 
antenna farm to your neighbour, as the logical 
cause of all vour neighbour’s tv troubles; and 
the hitherto friendly couple living next door, 
suddenly descend upon you, transfixed from 
their Dr. Jekyll to Mr. Hyde state—remember, 
taking your shoe off and banging it on the 
desk, will get you nowhere. Invite your irate 
visitors in, extoll the fascination of hamming, 
let them twirl the magic knobs, and bring in 
the exotic dx. If you can only convert them to 
the hobby, your OM might get permission to 
extend his antennas into the next yard, and try 
for that 40 meter beam he has been dreaming 
about. 

And contests! All ham activity tends to 

m 

peak up in the weeks preceding the OM’s 
favorite contests. And there is a contest just 
about every weekend. By zero hour when the 
contest starts, he will be absolutely confident 
that he is going to win. Since there are proba¬ 
bly 10,000 or more amateurs in this contest, 
and only 1 winner, be prepared to face his 
frustrations a little later. It’s an unbroken rule, 
that 1 hour after a contest has started, Mur¬ 
phy’s Law, and IPIO will have taken command 
of the ham shack. If you have not run into 
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FALL SPECIALS FROM SPACE 


BC-221 Freq. Mtr 125kc to 20mc/s . $70.00 

TS-174/U Freq. Mtr 20mc to 250mc/s . $150.00 

TS-323/UR Freq. Mtr 20mc to 450mc/s $195.00 

TS-175A/U Freq. Mtr 85mc to lOOOmc/s $135.00 

AN-URM-79 Freq. mtr. 125kc-20mc brand new $950.00 

AN/URM-25D Sig. Gen. lOkc to 50mc . . $395.00 

TS-588A/U Sig. Gen. 5kc to 50mc/s .$390.00 

TS-418/U Sig. Gen. 400mc to lkmc . .. $325.00 

TS-419/U Sig. Gen. 900mc to 2100mc/s .$475.00 

TS-155C/U Sig. Gen. 2700mc to 3400mc/s . . $135.00 

Ferris Mod 18c Microvolter 5 to 175mc/s $95.00 

Gen. Radio 1208B 65mc to 500mc/s $140.00 

FXR-W410A Wavemeter . $100.00 

Ballentlne 300 VTVM $99.00 

Hewlett Packard 400C VTVM .$115.00 

Hewlett Packard 430B Power Mtr $120.00 

Hewlett Packard 526B Plug-in ..$110.00 

Hewlett Packard 525A Plug-in . $130.00 

Hewlett Packard 526C Plug-in.$125.00 

Hewlett Packard 200c Audio Generator. $75.00 

TS-382D/U Audio Gen. 20cps to 200kc $295.00 

TS-268D/U Extal Rectifier Test Set . .. $17.50 

Simpson 260 VOM . $25.00 

TS-375A/U VTVM $65.00 

Simpson 303 VTVM $55.00 

Tektronix 105 Sq. Wave Gen. ....... . $190.00 

Tektronix “CA M Plug-in Head . $140.00 

Dumont 304AR Scopes . $195.00 

Dumont 256D Scopes .. . $99.00 

Dumont 324 Scopes $245.00 

EE-8 Field Phone—Like New Complete 12.00 ea. 2/$20.00 
T-179/ART-26 HAM TV Transm. w/AII Tubes . . $59.50 

Sperti Vacuum Switch for Art-13 Etc .. $1.00 

General Radio 200B Variac New .... $7.50 

100 ft. Rg 11A/U Coax w/PL-259 Ea. End New .. $5.95 

3ph Transitron Stack Rectifiers 50v PIV per arm 47amps 

New . $19.95 

255A Polar Relays $4.50 

Sockets for Above Relay . $2.50 


these two yet, let me fill you in. Murphy’s 
Law states that if anything can go wrong, it 
will; and IPIO is the Innate Perversity of In¬ 
animate Objects. So, watch out! 

Possiblv the zenith of all ham activity 
reaches its climax in that most glorious week¬ 
end in June, No, not the Niagara Falls type 
weekend to get away from it all—but the hams 
dream come true—field day— 48 hours solid of 
hamming, hamming, hamming! Just working 
one station after the other, the more the better. 
No distractions, no meals, no sleep, no shaves— 
not one thing can interrupt this strange annual 
phenomenon. Better plan on going home to 
Mother on field day weekends. 

What's that you say? You are not going to 
leave Mother? You are going to put off the 
wedding date until you study up on the code 
and theory, and get yourself an Amateur 
Licence! You've read about G3NMR's friends, 
Em and Joe. You did not like Em, and you 
are not going to be like her. You want Bob 
and you have a perfect match. (Both ways!) 

Well, good for you. Vy Fb! 

Oh, but better not tell Bob I’ve had this 
little chat with you. If he asks for me, just 
say I rather unexpectedly left on a DXpedition 
for parts unknown. 

. . , VE3DGV 


PL-259, S0239, M-359-UG-100A/U New Any 3 $1.00 

T-18-ARC-5 Transmitter 2.1 to 3mc New ... $9.95 


RECEIVERS 


SP-600 JX—540kc-54mc/s . 

$450.00 

R-388 (51J3‘ 500-30.5mc/s 

. $575.00 

R-390 Digital Job 500-32mc/s . 

.$825.00 

R-390/A Digital Job 500-32 mc/s . . 

$990.00 

URR-13 225 to 400mc/s 

$420.00 

AR-8506B RCA Marine Rcvr. 

. $240.00 

AR-88 500kc to 32mc/s . . 

.$170.00 

CR-10 RCA Fixed Freq. . 

. $75.00 

Wilcox F-3 Fixed Freq. 

$65.00 


I Boonton 212A Glide Scope Tester L/N .$375.00 | 

NEW SURPLUS TUBES GUARANTEED 

2C39A . $7.50 250TH . . $18.50 GL6442 . , $20.00 

3CX100A5 $10.00 4X250F . $25.00 5894 . . . . $17.50 

6161 $35.00 807 . $1.00 416B . $12.95 

4-65A . $7.50 6360 . $3.50 7212 $4.95 

8005 $14.00 7580 . . $34.80 4X150A $9.95 

807W/5933 $2.00 6AN5 $1.25 4X250B $20.00 

5881 . $1.50 723A/B $3.00 4X150G $25.00 

4-125A . $20.00 2E22 $2.90 

2K25 . $5.00 4X150D $9.50 _ 

We buy & sell large quantities of Military and Commercial 
Test Equipment. AN/GRC, PRC, TRC and test equipment TS 
and AN/UPM or URM. What have you for sale or trade? 

—MONEY BACK GUARANTEE ON 

ANYTHING WE SELL- 
ALL SHIPMENTS FOB BRONX, N. Y. 

SPACE ELECTRONICS CO. 

218 West Tremont Ave., Bronx 53, N. Y. 

TRemont 8-5222 


SURPLUS SPECIALS 

RECTIFIERS. SELENIUM, single-phase fulhvave bridge. 50 
volts DC. 1^4 Amps max. Shpg. wt, 2 lbs. 73c each. 

4 for $2.73 

SELENIUM, 3-PHASE fulhvave* bridge. 14 volts, 60 amps 
DC. can be used with automotive alternators, Shpg. wt. 10 lbs. 

$7.73 each. 3 for $20.73 

TUNING FORK STANDARDS, 400 cps, with diagram for 
oscillator circuit. Used. Exc. 2 lbs. $4.73 

PLATE TRANSFORMER, 305-0-395 v. 450 ma„ fully en¬ 
closed. 22 lbs. $4.00 

POWER TRANS, 350-0-350 v. 130 ma, 5 r. 3 A.. 6.3 v. 
3.6 Amps, open frame. 10 lbs. $1.95 

POWER TRANS. 305-0-395 v, 200 ran. 5 v. 3 A., 6.3 v. 
3.3 A., half shell with leads. 10 lbs. $4.00 

ELECTROLYTIC CAPACITOR, 30x30 mf. 450 v. plug-in can, 

45c. 

CRW-7 RECEIVERS, 80-90 Me. fixed freq., 10 tubes, 28 
volt dynamotor. Like new. EXTRA SPECIAL, $3.73. 20 lbs. 

AUDIO OUTPUT TRANSFORMER. 15 watts, 8000 ohms P-P 
to 4, 8. 18, 500 ohms. Good quality. Upright mounting. 

5 lbs. $2.00 


VALUES IN USED HAM GEAR 


Gonset Communicator IT 6-meters $275.00 

Johnson Valiant, factory wired . $279.00 

Gallic-rafters S-S5 ... $ 75.00 

Heath DX-40 xmtr $ 34.95 

National 8 & 2 meter VFO, as new .. $ 32.50 

Heath HR-10 revr .. $ 60.00 

Surplus ARC-2 transceiver with AC 

power supply, ready to go . $ 75.00 

RCA ST-16A Color TV alignment generator ..... $150.00 


Send for our 20-page catalog of surplus 
electronics and new ham gear and parts. 

J EFF-TRON ICS 

4791 Memphis Ave. 
Cleveland, Ohio 44109 
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In the interests of making home construction 
simpler for those readers with anemic junk 
boxes 73 has gathered together the parts re¬ 
quired for building our less complicated proj¬ 
ects. These kits are as complete as we can make 
them, containing good quality parts. Except 
where the chassis or case is integral to a unit 
we do not supply it. We will mention when we 
do supply a case or chassis. We do supply 
tubes, sockets, condensers, resistors, transform¬ 
ers, connectors, etc. The tits are kept in stock 
to the best of our ability, though sometimes 
the distributors who supply us delay us a bit. 


TWO METER PREAMPLIFIER. Uses two 6CW4 
nuvistors in a grounded grid input circuit 
(March '63 p8) and one 6CW4 nuvistor 
grounded grid output. Complete with power 
supply. Uses 50 volts on the plates for ex¬ 
traordinary noise figure. Full scale drilling 
template supplied. 

W9DUT-I . $18.50 

QRP TRANSMITTER. Have fun with this little 
one half watt CW rig on 40 meters. Uses any 
40M surplus crystal. Kit supplies 1S4 tube 
and socket, condensers, resistors, coil, rf 
choke, terminal trip, etc. Runs from flash¬ 
light battery for filament and portable radio 
67 & volt B-battery. See March '63 p22 

W1MEL ...$6.00 

15-20 METER NUVISTOR PREAMPLIFIER. 

Need more hop on these bands? This simple 
to build preamp wifi bring up those signals, 

This is particularly good for inexpensive and 
surplus receivers. See April '63 page 40 

W6SFM-1 ....... $4.00 

TRANSISTOR POWER SUPPLY. Voltage regu¬ 
lator adjustable power supply for running 
transistor equipment. Takes the strain off 
those transistor batteries. Great for the test 
bench. See April '63 page 8. Uses five 
ransistors, one zener, cute little (expensive) 
meter, etc. Will deliver up to 100 mo con¬ 
tinuously, voltage from 035 to 15 0. 

W! I SI , .... .. $25 00 

TRANSISTOR TRANSCEIVER. One of the most 
popular kits we've ever assembled is this six 
meter miniscule transistorized transceiver. 


Really works. Hundreds built. See page 8 in 
the May '63 issue. Five transistors. 


K3NHI 


.$25-00 


CW MONITOR. Connects right across your 
key and gives you a tone for monitoring your 
bug. Page 44, |une *63. 

WA2WFW . .... 


$4.25 


TWOER MODIFICATION. Increase your selec¬ 
tivity considerably by installing a new triade 
7587 nuvistor stage. This is our best selling 
kit to date. Everything you need for the 
modification is included. See June '63 page 56 
K6JCN .. 


$650 


SIX METER CONVERTER, DELUXE. 6EW6 low 

noise front end, 6U8 oscillator and mixer. 

Output is 10.7 me (easy to change to suit 
your needs). This is a tunable converter 
with fixed frequency output, not the usual 
converter that requires you to tune the re¬ 
ceiver, This helps considerably on eliminating 
interference from nearby high power stations. 

See page 8, July '63. 

W9DUT-2 . $20,00 

TUNING EYE KIT. This kit enables you to 
install a dual tuning eye in any transmitter 
to indicate the tuning of two or more stages. 

It works far better than a meter or even 
meter switching See page 22, July '63. 

K6GKU ....$7.50 

NOISE CENERATOR. Invaluable test instru¬ 


ment for tuning up rf stages, converters, etc., 
voltage regulated by a ener diode. Kit in¬ 
cludes even the battery and mini-box. 

K90NT ...... $5,00 

CAST IRON BALUN. Eentsy balun using 
ferite core, covers 6-40 meters, will handle 
up to 20 watts, complete with cabinet, con¬ 
nectors, etc. See September 1963 page 8, 

W4WKM-1 ...$3.00 

BOURBON S-METER. Much better than the 


usual Scotch 5-meter. Here is an S-meter 


kit for those of you with receivers without 
S-mefers, Includes tube, adjusting pot., 
socket, resistors, and meter. See September 
1963 page 18, 

W6TKA-2 ... .. $6.50 

NEW PARTS KITS 


Bowing to reader demands for us to enkitify 
some of our past construction articles, we hereby 
present three new parts kits. 

TONE MODULATED CRYSTAL STANDARD. 

Uses one tube and one me crystal to gen¬ 
erate 1 me markers all the way up through 

225 me The built in tone generator makes it 
possible to easily identify the markers. In¬ 
cluding Minibox, tube, crystal, etc. 

W9DUT-3 ..... $15.06 

TRANSISTORIZED MODULATOR. 40 watt 
modulator, excellent for plate modulating 
mobile rigs, four transistors, uses 12 volts dc, 
only draws 250 ma while resting with peaks 
of 4-5 amperes. Kit includes transistors, 
transformers, resistors, condensers, etc. 

VE7QL .... $2750 

SHORT WAVE CONVERTER FOR HAMBAND 
RECEIVERS. One tube short wave converter 
so you can tune 5W broadcast stations. 

Power supply included. 

W2LLZ . $13.00 



BADGES $1.00 each. 

One of the big problems at hamfests and club 
meetings is to have everyone plainly enough 
marked with their first name and call. All sorts 
of stickers and pieces of cardboard have been 
tried, plus little cards which can be typed up 
and stuck in holders ... all have the same 
problem: they are hard to read from any dis¬ 
tance. 

The best answers to date are these engraved 
laminated plastic name badges which can be 
read by Cousin Weakeyes from seventeen paces. 
You are in luck. We’ve arranged to make these 
darbs available at a real low price, all per¬ 
sonally engraved. The badges are 3" x %” and 
come complete with a pin and safety lock. 
Please give your first name, call and specify 
whether you want the badge to be bright red 
with white letters or jet black with white letters. 

Order from 

73 Peterborough, N. H. 
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OTHER 73 BULLETINS AND BOOKS 

6up. Monthly VHF magazine, editor Jim Kyle 
K5JKX, technical articles and latest VHF news 
from all over the country. $2.00 per year. 

ATV Bulletin. Semi-monthly bulletin for the 
ham TV enthusiasts. Technical and operating 
news. $1.00 per year. 

5/7/9. Monthly bulletin for those interested in 
contests. Lists all contests being held, gives 
rules and results on contests not covered in QST 
or CQ. $2.00 per year. 

73 News. Published monthly, editor VE3DQX, 
Keeps you up-to-date on current ham events. 

In valuable to club officials for discussions at 
club meetings. Good source material for club 
bulletins. 1.00/year. 

Ham-RTTY. This is the most complet book 
on the subject. Written for the beginning TT'er 
as well as the expert. More complete and 
authoriative than books at twice the price. Pic¬ 
tures and descriptions of all popular machines, 
where to get them, how much, etc. $2.00 

Bound Volume 1. Gorgeously bound library 
volume (bright red) of the first fifteen issues 
of 73. This is the only way to get a complete 
set of the early issues of 73. We’ll pay $1 each 
for copies of the January 1961 issue in good 
condition so we can make a few more bound 
volumes. Covers October 1960 through De¬ 
cember 1961. $15.00 

Bound Volume 2 . Complete matching volume 
covering 1962 issues of 73. $15.00 

Binders. Bright red leather binding. Specify 
which year you want stamped on them: 60-1, 
62, 63. Darbs. $3.00 each. 

Back Issues. Since each issue of 73 features 
articles of a fairly timeless nature each back 
issue is just as much fun reading as the current 
issues. All back issues except January 1961 
(well pay a dollar for these if you can find 
any ) are on hand, some in mighty small quan¬ 
tities. 1960 issues $1.00 each. 

February 1961-date 500 each. 

Care and Feeding of Ham Clubs—K9AMD. 

Carole did a thorough research job on over a 
hundred ham clubs to find out what aspects 
went to make them successful and what 
seemed to lead to their demise. This book 
tells all and will be invaluable to all club 
officers or anyone interested in forming a 
successful ham club. Hundreds of grateful 
letters have been received from clubs who have 
applied the ideas in this book. $1.00 

Simplified Math for the Hamshack—K8LFI. 

This is the simplest and easiest to fathem ex¬ 
planation of Ohm’s Law, squares, roots, powers, 
frequency/meters, logs, slide rules, etc. If our 
schools ever got wind of this amazing method 
of understanding basic math our kids would 
have a lot less trouble. 500 


Index to Surplus—W4WKM. This is a com¬ 
plete list of every article ever published on the 
conversion of surplus equipment. Gives a brief 
rundown on the article and source. $1.50 

Ham-TV—W0KYQ. Covers the basics of 
ham-TV, complete with how to get on the air 
for under $50. Not the usual theory manual, 
but a how-to-do-it book. $3.00 

Surplus TV Schematics. You can save a 
lot of building time in TV if you take advantage 
of the real bargains available in surplus. This 
book gives the circuit diagrams ana info on 
the popularly available surplus TV gear. $1.00 

AN/ARC-2 Conversion, This transceiver sells 
in the surplus market for from $40 to $50 and 
is easily converted into a fine little ham 
transceiver. Covers 29 me (160-80-75-40 
meters). This booklet gives you the complete 
schematic and detailed conversion instructions. 

$ 1.00 

AN/VRC-2 Conversion. Completely different 
from the ARC-2. This book gives you complete 
instructions on converting the inexpensive VRC 
surplus gear into a six meter wide band FM 
transceiver. There are probably over a thousand 
stations now operating on 52.525 me around 
the country. Join the crowd. Fun. $1.00 

Coils—K8BYN. Basic book which covers the 
theory and practical aspects of the many dif¬ 
ferent types of coils found in ham work. Well 
illustrated. 500 

CW—W6SFM. Anyone can learn the code. 
This book, by an expert, lays in a good founda¬ 
tion for later high speed CW ability. 500 

3D Map of World. Maybe you’ve been eating 
your heart out for one of these beautiful relief 
maps after seeing one at a friend’s shack. Comes 
complete with one year subscription or extension 
to 73. $9.95 

3D Map of U. S. Complete with one year 
sub to 73. $9.95 

Mickey Miker—W0OPA. Complete instruc¬ 
tions for building a simple precision capacity 
tester. Illustrated. 500 

Frequency Measuring—W0HKF. Ever want 
to set yourself up to measure frequency right 
down to the gnat’s eyebrow? An expert lets 
you in on all of the secrets. Join Bob high up on 
the list of Frequency Measuring Test win¬ 
ners. $1.00 

Impedance Bridge. Full scale construction 
prints for the bridge described in the August 
1961 issue of 73. Comes complete with a re¬ 
print of the article. Watch out General Radio! 

$ 1.00 

SSB Transceiver Schematic—W6BUV. Giant 
size schematic of the transceiver that appeared 
in the November 1961 issue of 73. Complete 
with extra November issue. $1.00 
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Bookshop 


SPECIAL RADIO BOOKSHOP SALE 
We were doing some cleoning of 
the Radio Bookshop shelves and found 
a vast collection of single copies of 
various books. Many of them are 
still available from the publishers, 
but some are out of print and are 
rapidly becoming rare. In order to 
make our fall inventory easy we will 
offer these books at a price, which 
m many cases is less than our cost. 
First come, first served basis. 

title was 

Digital Logic Handbook 1.00 
TV Fault Finding 
Radio Amateur Operators 
Handbook 

Laymans Guide to Hi-Fi 
TV Antennas 
Radio Electronics 
What Mokes Cuided Mis¬ 
siles Tick 

Broadcasting Without Bar- 

3.00 

CQ YL 

Elements of Radio 7.95 

TV Servicing Handbook 
Electron Tube Circuits 
Sound of Hi-Fi 
Transistor Audio Amplifiers 


1.75 

.50 

1.95 


NOW 

.50 

.50 

.50 

.75 

.25 

1.25 


1.50 i.oe 


10.50 

3.95 

6.95 


1.5C 

1.0C 

5.7* 

3.2! 

7.5C 

2.9! 

3.9! 


Radio, TV and Electrical 

Repairs 2 0 1 

Silicon Controlled Rectifier 

Manual 5 

Elements of Radio 6.00 4.0 

The Practical Dictionary of 
Electronics 6.50 

Transistor Electron ics 7.95 
The Technique of Magnetic 

Recording 795 4 

Transistor Theory and Cir- 

cuits 1,75 1 

Germanium Diodes 
FM Radio 

Hi-Fi From Mike to Ear 
TV Engineering 
Basic Electricity 
Two-Way Radio 
Practical Television Servic- 
ing 7.95 4 

Elements of Magnetic Tape 8.50 5 ! 
Solder—It's Fundamentals 

and Usage 1 

Basics of Analog Com- 

e f x ut e ers L 12.50 8 

Self-Synchros & Elect. 

Servomechanisms 1 

Math Puzzles and Diversions 3.50 1 


3.00 i.i 


15.00 

7.65 

9.50 


3. 

5. 

7. 


ARRL Lightning Calculators 
A and B 

AM-FM Tuner Manual 3.50 

Auto Radio Manual 3.00 

Radio Amateur DX Guide 1.00 

Maintaining Hi-Fi Equip¬ 
ment 2.90 

Radio Control 2.25 

FM Stereo Multiplexing 1,50 

TV Troubleshooting and 
Repair 3.90 

QRC Calibration Log 2.00 


Video Speed Servicing Sys¬ 
tems 

Basic Radio and Receiver 
Surplus Schematics Hond- 
_ book 2.50 

CQ Mobile Handbook 1st 2.95 
CQ Anthology 2.00 

TV Signal Range Calculator 
Core and Repair of Hi-Fi 2.50 
Missiles ond Satellites 1.50 
Closed Circuit Industrial TV 


1.00 

2.75 

2.25 

.50 


2.00 

2.00 

1.00 

3.00 

1.00 

1.00 

1.50 

1.75 

2.25 

1.50 

.50 

1.75 

1.00 

1.50 


11—16TH EDITION RADIO HAND¬ 
BOOK—by Bill Orr W 6 SAI. This fan¬ 
tastic book is loaded with the most 
understandable theory course now 
available in our hobby plus dozens of 
great construction projects. This is 
the best ham handbook in print by 
a wide margin. Easily worth twice the 
price. $9.50 

18—SO YOU WANT TO BE A HAM— 

Hertzberg (W2DJJ). Second edition 
Good introduction to the hobby. Has 
photos and brief descriptions of almost 
every commercially available transmit¬ 
ter and receiver, plus accessories. Lav¬ 
ishly illustrated and readable.. $2.95 

21— VHF HANDBOOK—Johnson (W 6 - 
QKI). Types of VHF propogation, VHF 
circuitry, component limitations, an¬ 
tenna design and construction, test 
equipment. Very thorough book and 
one that should be in every VHF shack 

$2.95 

22— BEAM ANTENNA HANDBOOK— 

Orr (W 6 SAI). Basics, theory and con¬ 
struction of beams, transmission lines, 
matching devices, and test equipment 
Almost all ham stations need a beam 
of some sort . . . here is the only 
source of basic info to help you decide 
A*ha? beam to build or buy, to install 
*t, how to tune it $2.70 

23— NOVICE & TECHNICIAN HAND¬ 
BOOK—Stoner (W 6 TNSL Sugar coated 
theory: receivers, transmitters, power 
supplies, antennas; simple construction 
3 f a complete station, converting sur¬ 
plus equipment. How to get a ham 
license and build a station. $2.85 

24— BETTER SHORT WAVE RECEP¬ 

TION—Orr (W5SAIL How to buy a 
receiver, how to tune it, align it, 
building accessories; better antennas, 
QSL's, maps, aurora zones, CW re¬ 
ception, SSB reception, etc. Handbook 
for short wave listeners and radio ama¬ 
teurs. $2.85 

26— S9 SICNALS—Orr (W6SA1). A 

manual of practical detailed data cov¬ 
ering design and construction of 
highly efficient, inexpensive antennas 
for the amateur bonds that you can 
build yourself. $ 1.00 

27— QUAD ANTENNAS—Orr IW 6 SAIL 
Theory, design, construction and oper¬ 
ation of cubical quads. Build-it your¬ 
self info. Feed systems, tuning. $2.85 

32—RCA RADIOTRON DESIGNERS 
HANDBOOK—1500 pages of design 
notes on every possible type of cir¬ 
cuit. Fabulous. Every design engineer 
needs this one $7.50 

36—CALL LETTER LICENSE PLATE— 
Regulation size license plate. Please 
give your call and the color of letters 
and background. $3.00 

37_101 WAYS TO USE YOUR HAM 
TEST EQUIPMENT—Middleton. Grid- 
dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise gen¬ 
erators, and reflected power meters are 
covered. Tells how to chase trouble 
out of ham gear. 168 pages. $2.50 


52—HOW TO READ SCHEMATIC DIA¬ 
GRAMS—Marks. Components & Dia¬ 


grams; electrical, electronic, ac, dc, 
audio, rf, TV. Starts with individual 
circuits and carriers through complete 
eauioments. $3.50 


55—TRANSISTOR CIRCUIT HAND¬ 
BOOK—Simple, easy to understand ex¬ 
planation of transistor circuits. Dozens 
of interesting applications. $4.95 

63—CE TRANSISTOR MANUAL— 6 th 

edition. This is one of the best buys 
around: 22 chapters, 440 pages, dia¬ 
grams by the aross, data, facts, charts, 
etc. If you don't have this one you 
just aren't up to date. onlv $ 2.00 


SPECIAL SPECIAL SPECIAL 

Radio Handbook. 15th Edition, written 

by Bill Orr W 6 SAI, ever 800 pages. 
Covers every phase of amateur radio 
from the very basics right up through 
the construction of just about every¬ 
thing you could want in ham gear. 
Originally published at $8.50. Super- 
ceded by the new 16th edition which 
is the same except for new construc¬ 
tion projects and selling for $9 50 (see 
number 11). Special, until the last 
few copies are gone, only $5-95! 


80— SURPLUS radio conversion 

MANUAL VOLUME NO. 1 (second edi¬ 
tion). This book gives circuit dia¬ 
grams, photos of most equipment, anct 
rather good and complete conversion 
instructions for the following: BC-221 
BC-342, BC-312, BC-348, BC-412 

BC-645, BC-946B, SCR-274N 4534 

series receivers conversion to 10 meter 
receivers, SCR-274N 457A series trans¬ 
mitters (conversion to VFOlSCR-522 
(BC-624 and BC-625 conversion to 2 
meters), TBY to 10 and 6 meters, PE- 
103A, BC-1068A/1161A receiver to 2 
meters, Surplus tube index, cross in¬ 
dex of A/N tubes vs. commercial 
types, TV & FM channels. $3.00 

81— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. II. Original 
and conversion circuit diagrams, plus 
photos of most equipments ana full 
conversion discussion of the following 
BC- 454 /ARC-5 receivers to 10 meters 
AN/APS-13 xmtr/rcvr to 420 me BC- 
457/ARC-5 xmtrs to 10 meters. Selen¬ 
ium rectifier power units, ARC -5 power 
and to include 10 meters. Coil data 
simplified VHF, CO-9/TBW, BC-357 
TA-12B, AN/ART-13 to ac winding 
charts, AVT-112A, AM-26/A1C, LM 
frequency meter, rotators, power chart 
ARB diagram. $3.00 

82— SURPLUS RADIO CONVERSION 

MANUAL VOLUME NO. Ill—Original 
ona conversion diagrams, plus some 
photo of these: 701 A, AN/APN-1 
AN/CRC-7, AN/URC-4 CBY-29125 
50083, 50141, 52208, 52^32. 52302-OS 
FT-AlK BC-442, 453-45!>, 456-45S 
BC-696, 950, 1066, 1253, 241A for 
xtal filter, MBF (COL-43065), MD- 
7/ARC-5, R-9/APN-4, R23-R-28/ 

ARC-5, RAT, RAV, RM-52 (53), Rt- 
19/ARC-4, SCR-274N, SCR-522, T-15/ 
ARC-5 to T-23/ARC-5, LM, ART-13 
BC-312, 342, 348, 191, 375. Schematics 
of APT-5, ASB-5, BC-659. 13354 

ARP-2, APAIO, APT-2. $3.00 
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8B—THE SURPLUS HANDBOOK, VOL¬ 
UME I—Receivers arid Transmitters. 
This book consists entirely of circuit 
diagrams of surplus equipment and 
photos of the gear. One of the first 
things you really have to have to 
even start considering a conversion of 
surplus equipment is a good circuit 
diagram. Tihs book has the following- 
APN-1, APS-13, ARB, ARC-4, ARC-5, 
ARN-5 VHF, ARN-5, ARR-2. ASB-7, 
BC-222, -312, -314, -342, -344, -348, 
-603, -611, -624 (SCR-522), BC-652, 
-654, -659, -669, -683, -728, -745, 
-764, -799, -794, BC-923, 1000, -1004, 
-1066, -1206, -1306, -1335, BC-AR- 
231, CRC-7, DAK-3, CF11, Mark II, 
MN-26, RAK-5, RAL-5, RAX, Super 
Pro, TBY, TCS, Resistor Code, Capaci¬ 
tor Color Code, JAN/VT tube index. 

$3.00 

88—EUROPE ON $5.00 A DAY— 

Europe can be just as expensive as 
the U. S. unless you know where to 
stay and where to eat. This book is 
the standard reference work for Euro¬ 
pean travelers on a budget. This is the 
latest edition. $1.95 

92—QSL DISPLAY PLASTIC POCKETS 

—Each set of clear plastic pockets 
holds twenty QSL's for wall display. 
Keeps cards flat, clean and perfect. 
Keeps walls clean too. Or have you 
tried to hang QSL's yet. This beats 
thumb tacks and Scotch Tape all 
hollow. Comes in envelope of three to 
hold 60 QSL's, give it a try and you'll 
never use anything else. Three: $1.00 


94—KIT OF SOLDERINC TOOLS—Used 
to was a soldering iron was all that 
was necessary, now you have to have 
a kit of tool tools. Little doohmkies 
like scrapers, reamers, forks, and 
brushes. Forsooth* Made of varnished 
maple and spring steel (vastly superior 
to winter steel). Now $3.75 


95—NE-PAD—Pi lot-type writing desk 
that elastics to your pants leg for 
mobile log-keeping. Complete with 
two pads o* 50 special 73 mobile log 
sheets. You know the logs gotta be 
good. Extra log pads are only 25c a 
pad, Ne-Pad with two log pads. 

Now $2.95 


96— LATEST CALL BOOK—There are so 
many changes in the Callbook that 
you should plan on buying a new one 
at least once a year. 

USA Callbook ......$5.00 

Foreign Callbook _$3.00 

97— RADIO AMATEUR DX CUIDE— 

Crammed with maps, time conversion 
tobies, great circle charts, etc. Each 
page may be removed for mounting on 
wall. $2.00 

98— WORLD PREFIX MAP—Printed in 
four colors on heavy sto*:k for wall 
mounting, 29" x 42". I las country 
prefixes, time zones, radio zones, ana 
alphabetical listing of prefixes, $1.00 

99— RADIO AMATEURS WORLD AT¬ 
LAS—16 pages in four colors. Shows 
all six continents. West Indies, country 
prefix list, etc. If you work any DX 
this atlas will be very helpful. $1.00 

100— ELECTRONIC CONSTRUCTION 
HANDBOOK by W8MQU. Covers all 
sorts of info on how to build. $2.95 

104—SCIENCE HOBBIES—Eleven Amer¬ 
ican made semiconductors with in¬ 
structions for making an automotive 
tachometer, a photocell light meter, 
a transistor preamplifier, an audio 
oscillator, a transistor regulated pow¬ 
er supply, speech clipping, cathode 
biasing and screen biasing circuits 
A $29.95 value $2.98 


106—SOLDER SIPPER—Now soft solder 

in its molten state can be removed 
from terminals and components, with¬ 
out brushing or blowing it into the 
surrounding area. Solder is sucked 
into a rubber bulb through a fine 
tube. Great for salvage and repair 
work. $1.50 

ACR-1—ABC'S OF CITIZENS BAND 
RADIO—by Buckwalter. How to choose, 
set up, license and operate CB equip¬ 
ment. Discusses different types of rips, 
receivers, antennas, how to tune, in¬ 
stall, operate and troubleshoot. $1.95 

ALP-1—GENERAL CLASS LICENSE 
HANDBOOK—by Pyle W70E. A com¬ 
plete guide including typical ques¬ 
tions and answers^ to help you pre¬ 
pare for the FCC Technician, Con¬ 
ditional or General amateur radio 
exam. A good writer is quite a help 
in this sort of thing. $2.50 

AMA-1— AMATEUR RADIO ANTENNA 
HANDBOOK—by Hootoo W6TYH. Basic 
theory, construction and tuning of oil 
the well known and effective ham 
antennas. Good stuff on feed lines 
and towers too. $2.50 

amp- 1—TROUBLESHOOTING AMA¬ 
TEUR RADIO EQUIPMENT—by Pyle 
W70E. A guide for all hams who want 
to keep their gear on the air by 
themselves. Includes complete sche¬ 
matics of many popular ham trans¬ 
mitters and receivers. $2.50 

AMR-1—ABC'S OF MOBILE RADIO by 

Martin. Covers subject of two-way FM 
mobile operation. Equipment, control, 
range, power supply, receivers, trans¬ 
mitters, installation, and uses. Quite 
comprehensive. $1.95 

ASM—AMATEUR RADIO STATION 
MANUAL. Contains station log, cross 
index for calls/names, record sheets 
for WAS, WAC, WAZ, schedules, 
equipment records, net data, DX 
records, world prefixes, etc. $3.95 

BEO—OSCILLATOR CIRCUITS —by 
Adams. This book is designed for the 
fellow who really wants to know how 
electronic circuits work. It is written 
with incredible simplicity and uses 
four color diagrams to effectively ex¬ 
plain just what happens in circuits. 
Covers all nine basic oscillator cir¬ 
cuits. $2.95 

BER—RADIO CIRCUITS. Uses four 
color circuits to explain just what is 
happening in the various circuits in a 
receiver. One of the best systems yet 
to explain the working of circuits. 

$2.95 

CB3—CITIZENS BAND RADIO MANU¬ 
AL. just about everything you will 
need to know about CB. plus service 
data on 34 popular models of CB gear: 
Cadre, Capital, Citi-Fone, Eico Globe, 
Gonset, Hallicrafters, Heath, ITT, La¬ 
fayette, La Salle Magnavox, Philmore, 
Poly-Corn, Vocal me, webcor. $2.95 

DIT—DIODE CIRCUITS HANDBOOK 

by Rufus P. Turner. The lowly diode 
has come into its own these days. 
Here are nearly 100 diagrams of cir¬ 
cuits with discussions and complete 
explanations of their operation. $2.50 

HAj—HAM ANTENNA CONSTRUC¬ 
TION PROJECTS. Low cost construc¬ 
tion methods, transmission-lines, an¬ 
tenna tuners, etc. Over two dozen 
interesting and inexpensive antennas. 

$2.95 

HAM—SO YOU WANT TO BE A HAM 

by W2DJJ. Includes all the would-be 
radio amateur needs to get started in 
ham radio. $2.95 

HAP-1— ABC'S OF HAM RADIO—by 

Pyle W70E. How to get a Novice 
license. Excellent book by a top au¬ 
thor. $1.95 


HRC—HANDBOOK OF HAM RADIO 
CIRCUITS by W9CGA. Includes cir¬ 
cuit diagrams, photos and discussion 
of the circuit of 36 pieces of ham 
equipment. Here are the basic cir¬ 
cuits so you can design anything you 
need. $2.95 

MAT—ELECTRONICS MATH SIM¬ 
PLIFIED. Algebra, trig, logs, ohms law, 
frequency, reactance, inductance, ca¬ 
pacitance, power supplies, etc. Quite 
comprehensive. $4.95 

MCN—MODERN COMMUNICATIONS 
COURSE—by Noll. Aimed more at 
commercial radio than amateur, but 
an excellent book for home study or 
class work. Covers transmitters and 
antennas quite well. $4.95 

MMD—ELIMINATING MAN MADE IN¬ 
TERFERENCE—What makes it, how to 
find it, how to cure it in homes, fac¬ 
tories, automobiles, aircraft, boats, 
etc. Or maybe you haven't been 
plagued lately. 160 pages. $2.95 

QAN—2ND CLASS RADIOTELEPHONE 
LICENSE MANUAL—by Noll. Another 
73 author makes it in the big time. 
Q & A manual for commercial ticket. 
Get one, you never know when it'll 
be handy . . . and this sure prove? 
what you know, or don't know. 

$3.95 

RSG— NORTH AMERICAN RADIO-TV 
STATION GUIDE—Over 7500 stations 
listed by city, state and frequency. 
AM-FM-TV. $1.95 

SIH—SSB COMMUNICATIONS HAND¬ 
BOOK—by W6YTH. This book covers 
all known methods of generating SSB 
with details on them. Discussion and 
schematics on many popular SSB rigs. 
Very educational, and mostly for the 
ham. $6.95 

SWL-1—ABC'S OF SHORT WAVE 
LISTENING—by Buckwalter. Covers 
what to listen to, frequencies, anten¬ 
nas, receivers, QSL's, space signals. 
Good basic cook for SWL'ing. $1.95 

TCM—TRANSISTORS CIRCUIT MAN¬ 
UAL—by LyteL Schematics ond de¬ 
scriptions of over 200 transistorized 
circuits, covering just about anything 
you can possibly want to do with 
transistors. $4.95 

TUB—TUBE SUBSTITUTION HAND¬ 
BOOK. This book is invaluable when 
something goes blip and you are fresh 
out of the exact replacement. $1.50 


BOOKSHOP 

SUBSCRIPTION 

SERVICE 

While you are sending in an order 
to Bookshop you may care to sub¬ 
scribe to one of the electronic maga¬ 
zines. U.S. only. 

Radio-Electronics 1 yr.$5.00 

Popular Electronics 1 yr. ..... $4.00 

Electronics World 1 yr. ....... $5.00 

ATV Experimenter 1 yr. ...$1.00 

QST 1 yr... . $5.00 

CQ 1 yr. (not recommended) . S5 00 

Popular Mechanics 1 yr. ...$4.00 

Popular Science 1 yr. ...,$4.00 

Science & Mechanics 1 yr. .... $4.00 
Electronics Illustrated 1 yr. .... $2.00 


Send check or M.O. to: 
Radio Bookshop 
Peterborough 
New Ham Shire 
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Stan Taylor is Manager of National's Quality Control Division 
... and a fussbudget by profession. He and his staff make 
certain that when you buy a National product you can be con¬ 
fident that every component part, every stage of assembly, every 
aspect of performance, was checked, re-checked, and approved 
before the equipment was allowed to leave the factory. Stan 
has only one quota — 100t test and inspection — and only one 
criterion in '‘borderline" cases —"Will the customer be satis¬ 
fied that his new rig meets National’s advertised specifications 
for performance and workmanship in every respect?" 

Our NCX-3 SSB Transceiver is a good case in point.. .Your 
National Dealer will tell you that the NCX-3 outsells all other 
transceivers by four or five to one. Why? It's a handsome fea¬ 
ture-packed high performance rig — and it's well made. Con¬ 
servatively rated parts, meticulous assembly, and the neatest 
wiring you've seen in ham gear since the last sun spot cycle. 

When you try the NCX-3, you’ll know at once that it is a 
transceiver built not to a price... but to a standard. The same 
high standard that allows National to offer a One-Year Guar¬ 
antee on the NCX-3 and on all other National Equipment. In 


addition, the NCX-3 at $369 is the only transceiver in its price 
range to include, as standard equipment, features that would 
be expensive "options" (if available) in other sets... features 
required for fixed station as well as mobile applications: com¬ 
plete coverage with overlap of the 80, 40, and 20 meter phone 
and CW bands. Built-in grid-block break-in keying with adjust¬ 
able delay. Built-in VOX as well as push-to-talk. Built-in RF- 
derived SSB/CW AGC without pops or thumps at full RF gain. 
Built-in S-meter and PA current meter. Built-in AM detector for 
fully-compatible AM operation. Mobile mount included with 
each unit. Conservatively rated Pi-network final amplifier that 
runs black at 200 watts PEP. 

Only a demonstration can give you a true picture of the per¬ 
formance of a National rig... but for your preliminary reference, 
we'd like you to accept a free copy of our complete catalog (and 
NCX-3 Instruction Manuals are also available at $1 ea.). Just 
send your name and address to: National Radio Company, Inc., 
37 Washington Street, 

Melrose, Massachusetts 
02176. 
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37 Washington Si.. Melrose 76, Mass. 
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never say die 


It is not good to be back. Our little jaunt 
across Europe with 73 hams and wives was an 
extraordinary success from every standpoint 
and I think that most of us are busy driving all 
close friends and relatives out of their minds 
with stories of the fabulous foods we ate, the 
places we visited, the people we saw, the audi¬ 
ence with the Pope, etc. I'll give you more de¬ 
tails next month when I have had time to get 
some of my pictures developed. 

As I talked to the leading amateurs in Eng¬ 
land, France and those gathered at Geneva I 
became more convinced that my ideas for 
preparation for the eventual Geneva I.T.U. 
conference have a greater possibility of keeping 
ham radio alive and healthy than any other 
plans put forward. I was particularly disap¬ 
pointed in the reaction of the ARRL to the 
situation. 

To ennutshellify it, the ARRL plan is to woo 
the amateurs of other countries into being more 
favorably disposed toward U. S. amateurs by 
making our regulations stiffen The ARRL ers 
were considerably impressed by the severity of 
the amateur license exams in other countries as 
compared to the U. S. I found myself resisting 
the normal impulse to accept the European 
way of doing things as being better than ours. 

Why should we accept their way of doing 
things? What results do they have to show for 
their system? Every single country is far be¬ 
hind us in amateur technical development, 
amateur operation and emergency service. 
They are behind us because they are ham¬ 
strung by restrictive regulations which have 
prevented the normal growth of amateur radio. 
If we want to do something to help amateur 
radio at the next frequency conference would- 
n t we be doing a lot more if we were to 
do everything in our power to encourage ama¬ 
teurs in other countries to get their regula¬ 
tions relaxed enough to encourage a healthy 
growth? I think we have enough incontroverti¬ 
ble reasons for a strong amateur radio service 


to eventually sell even the most difficult for- 
eign government officials. 

This goes back to my editorial of last month 
wherein I discussed the basis and purpose of 
amateur radio. Amateur radio has been estab¬ 
lished in the U. S. to provide; 

a) A non-commercial communication service. 

b) Emergency communications. 

c) Advancement of the art. 

d) A reservoir of trained operators. 

e) A reserv oir of technicians. 

f) A reservoir of electronics experts. 

g) International good will. 

We should look over this list with the ques¬ 
tion, ‘How many amateurs do we need to ade¬ 
quately fulfill the requirements above?” in 
mind. 

Though one cannot assign definite numbers 
to each category, it is not difficult to set up a 
general working agreement. If we are to have 
a useful non-commercial communication service 
then we must have active amateur stations in 
every community. I would think that one active 
amateur station for every thousand people 
would meet this requirement. This should also 
hold for emergency communications, where 
this would seem to be a minimum desired con¬ 
centration of amateurs. 

We have shown here in the U. S. that the 
advancement of the art provided by amateurs 
is a function of the number of amateurs. Thus 
the more the merrier as far as this is concerned. 

In time of war one of the country’s greatest 
assets is a reserve of trained radio operators, 
technicians and experts. Amateur radio cer¬ 
tainly did provide them during the last war 
when, I believe, almost 70% of the amateurs 
joined the military services. The service schools 
were staffed almost entirely by amateurs. The 
armed services could have easily used four 
times the number of amateurs that were avail¬ 
able. Now, some twenty years alter, with elec¬ 
tronics of far more importance than it was 

(Turn page) 
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then, the armed forces would need every man 
i that amateur radio could provide. 

Thus, if amateur radio is to achieve the 
goals set for it as a service by the FCC regula¬ 
tions, we find that we should have an active 
amateur population on the order of 200,000. 

I suspect that we have about half of this at 
present, despite the 250,000 licenses out. But, 
if we are short of our goal with 100,000 active 
amateurs, or about one amateur per 1800 of 
the population, how short are the French with 
about 2000 active amateurs, or one amateur 
per 25,000 population? 

Perhaps instead of expending all of our 
energy on promoting such schemes as restricted 
voice bands we would do better to trv to 
interest foreign governments in encouraging 
their amateur service by modeling their rules 
after ours, which have proven themselves. If 
France had 50,000 active amateurs the French 
would find themselves with all of the items on 
our list, a through g. They would also find that 
this number of active amateurs would bring 
about a tremendous increase in electronic 
manufacturing in France as a result of the de¬ 
mands for amateur equipment and parts. 

I don't have to go into details as to the side 
benefits of having 50,000 radio amateurs. A 
goodly number of them, through their interest, 
will go into electronics and this would naturally 
result in a great increase in French electronics 
manufacturing of all kinds. In case of emer¬ 
gency the French Government would have 
50,000 complete operating radio stations avail¬ 
able for government use, plus operators, tech¬ 
nicians, etc. 

While I have used the French as an ex¬ 
ample, this same thought applies to virtually 
every other country in the world, and in par¬ 
ticular to the newer countries, the ones that 
we are so afraid will upset our apple cart at 
Geneva in a couple years or so. If we went 
into an international conference with 1,000,000 
active amateurs we might be able to regain 
some of the previously lost amateur frequencies 

and certain!v wouldn't have to worry much 

♦ *• 

about losses. 

Now, which seems like a better approach to 
you? Should we set about making amateur 
radio more difficult here, restrict frequencies, 
and decrease our activity? Or would it be bet¬ 
ter to start working on getting amateur regula¬ 
tions eased in other countries, cutting down on 
import duties on amateur equipment and doing 
everything else we can think of to increase 
the number of radio amateurs throughout the 
world? 

(Turn to page 30) 


73 MAGAZINE 
























Some Guys Make it . . . 

and then there's us 


You know, when you really step off a cliff, 
you know you’ve done it. It’s just like looking 
out from the observation tower at the Empire 
State Building, and suddenly you're in mid¬ 
air and you know that there's no going back. 
I mean, it’s a great flight, while it lasts. 

It's maddening. You notice that up and 
down the street, the guys in the big Cadillacs 
never get tickets? Have you ever yet seen a 
ticket on a fat Mercedes? Let me tell you, I 
used to come back with my motor scooter dec¬ 
orated like a Christmas tree. You know, all 
those little green tags hanging like tinsel all 
over it. And in front of me would be a tagless 
Cadillac, and behind me a tagless Mercedes. 
Both parked there since last Easter. My scooter 
. . . I'd slow down, and the fuzz would be Tun¬ 
ing alongside me, tying ’em on. 

Well, that goes in all directions. There are 
guys who always get it you-know-where, and 
there are guys who don't. It's just that way. 
Now I don't know how it's set. I don't know 
whether it's predestination. I don't know 
whether it's pre-ordained, but some guys from 
the very minute they're born—and they can 
be born in a rotten neighborhood—but from 
the very minute they're born, they are pre¬ 
ordained or something to Make It. And there 
are other guys who are born to be Sunk. I 
mean just born to it. Your ship is leaking. From 
the very minute you start to walk. Your shoes 
squeak. And you're phonying it up, and hok- 
ing it up from the time you’re six. Other guys 
win the sack races. You know, legitimately. 
They can run faster. 

Well, let me tell you what happened 
one time. I'm on the air, you see. I'm a ham, 
and this is when I began to discover this 
principle. I'm a kid, and I got this paper route 


Jean Shepherd K20RS 

—rout. It was both a route and a rout. It's ter¬ 
rible to have to admit that even when I was 
a paperboy, I was a paperboy for a paper that 
was about to go out of business. 

Every week you'd come around and you'd 
try to collect, and they'd tell you they want to 
drop the subscription, it's a rotten paper. It's 
awful. I had a paper called the Herald-Exam¬ 
iner. Did you ever hear of it, the Chicago 
Herald-Examiner? And you know it was such 
a bad paper that they didn't even read it in 
my house, and we had a free subscription. 

I used to go running around the neighbor¬ 
hood at four o'clock in the morning, delivering 
this rotten paper. It was a losing battle. And 
on Saturdays, every morning, I would go up 
and I'd knock on every third door, trying to 
collect the dough, and they'd say: 

"Here’s fortv cents for last week. Please 
don’t deliver the paper any more.” 

Well, then I’d have to go back and tell 
George The Paper Man that they quit down 
there, on Cleveland Street, those people down 
there, and he'd say: 

“Ah, they're rotten people.'' 

George was fighting a losing battle too, be¬ 
cause he had the Herald-Examiner franchise 
in the neighborhood and he was going down 
with the ship. And all these poor little kids 
who were 12 years old and who were getting 
knobby knees from running around with this 
paper, they were going down too. Whereas 
right across the street from us there were a 
bunch of wiseguy kids who had the Tribune. 
And this big fat guy who had the franchise 
for the Trib. And they all got fat. All those 
kids are Republicans today. And Cub fans. All 
of the rest of us kids that had the Herald- 
Examiner, look at us. Ha! Democrats, follow- 
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ing the White Sox till the day we die. 

So anyway. I’m a kid and I get my ticket, 
and I figure I’m licensed, like all the rest of 
the guys. Except, of course, the Cadillac has 
the same kind of license on it that you’ve got, 
you know. It’s the same piece of metal on the 
back, but Boy, what a difference. 

So I get my ticket. I’m really gonna swing. 
I’m on 40 cw for about six or eight months, 
when I get on ’phone. Now I’ll tell you what I 
was doing as far as ’phone is concerned. I 
figure I’m gonna try and make it in the big 
leagues. And I have a single 2A5. Final driven 
by a 56 tri-tet osc. Do you know anything 
about the 2A5? Well, it was a Pentode, a 
Power Pentode. Receiving type. I got ahold 
of this 2A5, and I was using a Majestic B 
Eliminator, which I had found in the basement 
of somebody’s house, to power this thing. And 
it put out 135 volts. I can tell you exactly what 
was running, it was 135 volts on the plate at 
10 mils. So you can figure out what my input 
was. Into an RCA mismatched receiving 
doublet SWL antenna. A special design they 
had to mismatch on everything. Didn’t match 
anything. I could have done better with the 
bedsprings. 

And so I’ve got this thing tuned up, and 
I’m running a cool 135 volts at 10 mils on 
the plate. I built a modulator. Oh, when I 
think of it . . . how sad. 

The modulator was another 2A5, and I am 
grid-modulating the final. Well, you can 
realize the kind of output I have. I’m proba¬ 
bly running about 7/10ths of a watt, and you 
will never guess what band I’m running it on. 
I’m on 160 meters. Where a low power guy 
was running 200 watts and the high power 
guys ran all the way up to, well, I would 
say WNBC standards. 

I had this poor little receiver. I don’t know 
whether you ever heard 160 meters when it 
really was wild. You know what you could 
do on 160? You could tune into the band, and 
when you hit the band it was one hetrodyne 
from one end to the other. One solid hetro¬ 
dyne, without a break. And the hetrodyne was 
of such a magnitude that your S-meter was on 
the pin all the wav across the band. It never 
fell off. 

So one night I’m on there. I throw my 
7/10ths of a watt right into the middle of it all. 
I have a very vocal special sound, the bored 
sound of a high power man, calling CQ. Non¬ 
chalantly: 

“Hello CQ, CQ. 160. Hello CQ, hello C2, 
Hello CQ”. Then there’s a little silence while 
I’m tuning. Sound of arc being drawn by pen¬ 
cil from final plate. 


“Hello. One Two Three . . . hello. Hello CQ, 
hello CQ, hello CQ.” 

Where you really sound like a big leaguer 
is when you turn the radio in the next room all 
the way up, so you sound like you’ve got so 
much power and so much gain, so much pre¬ 
amp gain that you can’t cut down the back¬ 
ground noise in your house. It sounds real 
great. 

I’ve got the cans on. I’m wearing cans moni¬ 
toring myself on my receiver. I am the only guy 
who can hear me, the only guy who could hear 
my signal. 

“Hello CQ, hello CQ, hello CQ, hello CQ.” 
It’s 9 o’clock at night, and everybody in the 
country is on. Believe me, that band was so 
insane and my rig so weak that with my signal 
on and my receiver on, I could hear the hetro- 
dynes through my carrier. If you know what 
I mean. 

“Hello CQ, hello CQ, hello CQ, hello CQ 
160, hello CQ.” 

I am calling CQ from 9 o’clock at night 
till 4 o’clock the next morning. All I am rais¬ 
ing is our light bill. That’s all that’s happen¬ 
ing. So the next night I come on again. I get 
on the air again, and it’s great, you know, just 
to throw on all the switches. The one thing I 
had that was heartwarming was that my BH 
tube was leaky. I had a gassy BH. Did you 
ever hear of the BH cold-cathode rectifier? 
Well, it was leaky. It was gassy, it made a 
beautiful blue light like an 866 when I talked. 
Made me feel like I had real power. 

“Hello CQ, hello CQ, hello CQ, hello CQ, 
hello CQ.” And I’d see that blue light flick¬ 
ering. It was just great. 

“Hello CQ, hello CQ, hello CQ, hello CQ.” 
Well, this goes on for one solid week. They 
can’t even hear me in the next room. I haven’t 
raised even a BCL. 

“Hello CQ, hello CQ, hello CQ.” 

Finally Friday night comes along. Friday 
night comes along. And my friend Chuck, 
down the street is W9AHS. He is running 
6/10ths of a watt on 20. He has not worked 
anybody on 20 since the preceding Spring, 
when he worked a guy who was mobile and 
who drove right past his house. So the two of 
us are in the same leakv rowboat. 

■r 

Chuck comes home from school, and he 
says: 

“You’re on 160, huh? How’re you doing?” 
And I say: 

“Ah, pretty good, Chuck. How are you doing 
on 20?” 

Twenty is a real Big League band. He says: 

“Oh, not bad. Not bad.” 

We both made Class A, you see, but I didn’t 
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have the guts to go on 20 yet, because the 
band scared me. 

Chuck says: 

“What do you say we work a little Cross- 
band tonight?” 

Chuck lived 10 blocks away from me. So I 
say: 

“Okay, Chuck.” 

So Chuck has got his receiver tuned to 160 
and I’m listening on 20 and sure enough, be¬ 
tween all the hetrodvnes I hear Chuck come 

*> 

in: 

“Hello, hello W9QVVN. hello W9QWN, 
W9QVVN. W9AHS calling W9QWN.” 

So I throw on mv transmitter. I ni on 160: 

“Hello W9AIIS, W9AHS.” 

And Chuck comes back to me! Fantastic! He 
could hear me. Right in between all the het- 

rodynes he savs he could hear this little 

* * 

squeak, this little thing. He says: 

“You're coming in. You're about an S-2. 

About an S-2. Readability is very low. 

* * 

About an R-3, I'd sav, about every 3rd or 
4th syllable.” 

So, without thinking about it, we slip into 


Cross-band work, into duplex. And I leave my 
transmitter on. Chuck leaves his on, and I'm 
talking to Chuck. We worked Cross-band, 
duplex , for not more than 30 seconds. 

Illegal. 

And I'm talking to Chuck, Chuck's talking 
to me, back and forth. It was great. Finally: 

“73, Chuck ” 

“Okay. Dad.” 

“Hello GQ. hello CQ. hello CQ, 160 phone 

-hello CQ, hello CQ.” 

Six or eight weeks go by. When suddenly, 
in the mail, would you believe it? I get a card 
from the FCC. They got a listening station in 
San Diego. And they have ticketed me for 
Cross-band illegal operation. I am coming in 
there 599 XXXX. A ton of bricks! On 160! 

Well. I figured, you know, there's some guys 
get ticketed and then there's others that don't. 
About that time I realized that there are born 
losers and there are born winners. 

Oh well, it doesn't matter. It only gets 
worse. But the thing you got to keep saying 
to yourself is that it gets worse for everybody, 
simultaneously, all of the time. Maybe. 
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The 

QRP 

Kilowatt 


William Starr WA4DQS 
1851 West Oakland Ave. 
Sumter, S. C. 


Parts Kit available 

One day about a month ago, K0DRI/4 and 
I were having one of our crosstown QSO's and 
he mentioned the article in 73 describing a 
QRP rig for 40 meters. 0 The outcome of the 
ensuing conversation is described here. K0DRI 
stayed in the spirit of things and built a real 
QRP transmitter, 675 milliwatts to a 1T4. I, 
however, got caught up in the mad rush for 
power and went the whole way—2.5 watts 
CW! Then of course came the logical next 
step, AM. I realize that all true blue QRP 

* QRP Transmitter, 73 Magazine, March 1963. 


fans will rain curses on my head for introduc¬ 
ing this overpowered station, but such is the 
price of progress. 

Circuit 

The circuit is quite straight-forward. A 
6AH6 acts as a crystal oscillator-amplifier. The 
screen is fed with 150 volts regulated and acts 
as the plate of the oscillator circuit. It would 
be possible to use unregulated voltage here 
but I would be alert for chirps on CW and 
FM’ing on AM. Capacitor C-2 is an excitation 
control and more will be said on it later. 
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The speech amplifier and modulator section 
uses a 6U8 triode-pentode. Many experiments 
were made before settling on this tube and cir¬ 
cuit. The final decision was probably due 
more to the contents of my junkbox than any¬ 
thing else. For those with an experimental 
nature and a better junkbox I recommend 
trying a EZ8 triple triode, running one 
triode as a voltage amplifier and the other two 
in push pull as shown in the alternate modula¬ 
tor circuit. A small rectifier working from the 
6.3 volt AC filament supply provides -4 volts 
bias for this circuit. The only reason I discard- 
ed this modulator was mv lack of modulation 
transformer of anywhere near the right value. 

Construction 

I built the rig on a 4" x 5" x 1" chassis 


6AH6 



L- 1 —21T #26 enam. 7/8" dia. # 13/16 
long (see text) 

L-2—8T #22 tinned 15/16 dia., 7/16 long 
(see text) 

Y-l 7 me crystal 


made of scrap aluminum. The front panel is 
also scrap aluminum but with a coat of flat 
black paint and some decals added for looks. 
Coils L-l and L-2 were wound on an old 
plastic pill bottle. The spacing on L-l was 
achieved by winding two strands of wire at 
once and removing one after completing the 
coil. L-2 should be made movable so that the 
position for best output can be found. I did 
this by making a form out of stiff paper which 
was just large enough to slide over L-L L-2 
was then wound on this. Parts layout is not 
critical. Parts values are not critical with the 
exception of the cathode resistors on the 6US. 
These should not be less than the values indi¬ 
cated or the plate dissipation ratings may be 
exceeded. The value for the excitation control, 
C-2, may not fall within the 3-30 mmf range 
in some cases, and it should be adjusted to 
meet the operating conditions listed later. 
Transformers T-l and T-2 are products of my 
junkbox and I can’t identify them precisely, 
but T-l is a small input transformer with about 
a 1 to 3 ratio of primary to secondary turns. 
T-2 is a small output transformer with a center 
tapped primary. Feel free to experiment with 
values for these transformers, though. At one 
point in my trials I was using an old 400 cycle 
‘power’ transformer with fairly good results. 

6EZ8 



ALTERNATE MODULATOR 


Adjustment and Operation 

The best tuning indicator I have found is 
the S-meter on mv receiver. With the transmit- 
ter key down, tune C-4 for maximum S-meter 
deflection. An antenna or dummy load must 
be connected. It the rig stops oscillating when 
tuning C-4 through resonance, change the 
value of C-2. For initial tuning place the out¬ 
put link L-2 just below the bottom of L-l. 
When the best value for C-2 is found, adjust 
L-2 for maximum output. The value for L-2 
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shown is based on using 50 ohm coax to feed 
the antenna. 

Any handy power supply may be used. 


Many receivers can supply the necessary values 
from the accessory plug. Total requirement for 
cw is 12 ma and for AM is 28 ma. The 6AH6 
screen draws 2.5 ma from the regulated 150 
volt supply. This little rig has given me excel¬ 
lent results. Harmonics are no problem if L-2 is 
adjusted properly and the modulation, though 
suffering somewhat from lack of audio power, 
is perfectly readable. With the values shown 
the rig can be used on 20 meters with 7 
me crystals if desired, although the tank 
circuit is a bit on the low C side for 20. If 
you want to use it on 20 meters primarily, L-l 
should be cut down. 


Parts Kit Available 

A complete kit of parts, except crystal, is avail¬ 
able for this project for $1 3.95. 

73 Peterboro, N. H. 
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Transmitter-Receiver 

Larry Levy WA2INM 


There are many transceivers and transmitter- 
receivers (the difference being that a trans¬ 
ceiver has audio stages common to transmitter 
and receiver sections) that have one common 
fault—a poor receiver section. There are good 
reasons for this, most of them involving money 
(on commercial gear) and/or complications of 
construction (home-brew grear) of a good 
front end and if strip. For the user of commer¬ 
cial gear, the solution is quite simple: buy the 
most expensive equipment made and then you 
will usually have a good receiver. For the 
home-brewer, there are several solutions to this 
problem. The most economical way, and in all 
probability the best performing, is to use an 
automobile receiver as the first if, second con¬ 
verter, and second if. Most automobile re¬ 
ceivers are quite sensitive, having at least one 
stage of rf amplification before the mixer and 
having about two if stages around 262kc, which 
also makes them quite selective. Any way you 
look at it, these are the main requirements 


for a good receiver. This approach does elimi¬ 
nate the many cases of insomnia resulting from 
unstable ifs and transformers that won't stay 
aligned. It also saves a considerable amount of 
money over the cost of individual components, 
as an automobile receiver can be picked up 
for almost nothing at any junkyard. There is 
an article in the September, 1962 issue of 73, 
by W5VOII, on doing this. I feel that I have 
found a more convenient and simplified meth¬ 
od. Completely rip out the existing power sup¬ 
ply, remove the receiver chassis from the case 
and discard the rest of the case. This simplified 
conversion not only saves considerable space 
and eliminates all sorts of unnecessary compli¬ 
cations; it will also look better when the chassis 
is mounted in another case, along with power 
supply, transmitter, modulator and converter. 

The converter is one that uses several good 
points of VHF design and with minor modifi¬ 
cations would make a good low noise con- 
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TRANSMITTER - MODULATOR 

FIGURE 1 


verter for a communications receiver. It uses 
an Amperex 6922 low noise eascode rf ampli¬ 
fier bandpass coupled to a 6U8 mixer. The 
bandpass coupling keeps the image level in¬ 
credibly low considering the low frequency 
(1600 kc) if while the 6U8 mixer combines 
overload resistance with a low noise figure. 
The 6U8 is used as a tunable oscillator, tuning 
above the received frequency. Stability is good 
and I found no need for voltage regulation. 
The receiver tunes about 1 me of the band 
with a National MCN vernier dial connected 
to the tuning capacitor. The output of the 
mixer is connected to the automobile receiver 
by means of a short length of coax link-coupled 
to the mixer plate coil. It is important that 


coax be used, well grounded at both ends, to 
eliminate the possibility of feedthrough from 
local broadcast stations. 

The transmitter section is low powered, but 
not so low that it is inadequate to work sta¬ 
tions that can be heard by the receiver. If more 
power is required, other tubes could be sub¬ 
stituted in the transmitter that will increase the 
output several times. This does involve a larger 
modulator and power supply, and since this 
rig was built for economy, I felt that the in¬ 
crease in power was not worth it. The trans¬ 
mitter uses a 6BA6 oscillator-tripler driving a 
5763 doubling in the final. This was done in 
the interest of economy and simplicity, and, 
while not completely conventional, it works 
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"S“ METER 

FIGURE 3 

fine. The modulator uses a 6AU6 speech am¬ 
plifier and a 6AQ5 modulator, transformer 
coupled to the 5763. 

The power supply is a conventional full- 
wave supply, delivering about 250 volts at 150 
ma. SI is a dpdt switch used as a transmit-re- 
eeive switch and S2 is a spdt spot switch. There 
is a 0-1 ma meter used for measuring rf output. 
Although it wasn’t done in the original model, 
it could also be used as a S-meter by connect¬ 
ing it to a switch and metering the cathode 
current of one of the if tubes. The lead from 
the cathode is ungrounded and connected to 
S3. If it is possible, S3 could be combined 
with SI by using a Spdt switch so that the 
meter is automaticallv switched. The S-meter 
will lead backwards, that is, from 1 ma with 
no signal towards O ma with a strong signal. 
If this is inconvenient, you could always mount 
the meter upside down and paste some kind 
of a scale on it. 

There is not too much that is critical in the 
construction but there are a few precautions 
that should be observed. In the receiver the 
6922 rf stage is a high gain amplifier and will 
have a tendency to go into self-oscillation 
unless care is taken in the layout and construc¬ 
tion. It is important that the antenna coil and 
the bandpass coil be at right angles to each 
other and well shielded, as well as all leads 
going near both coils. The two capacitors used 
for tuning the bandpass coil should be well 
grounded. If the unit is laid out so that any 
leads (heater, power, etc.) pass near both sets 
of coils, they should be well shielded. The 
heater lead to the two tubes in the converter 
should be shielded and bypassed at each tube. 
The oscillator coil should be mounted under 
the chassis and in a place where there is a 
minimum of heat. This coil should be wound 


on a ceramic slug-tuned coil form, with the 
tap being about IS turns from the grounded 
end; the form used should have a % inch diam¬ 
eter. A 1M-7 mmfd ceramic trimmer is mounted 
directly across the leads to the coil and the 
condensers used in the oscillator should be of 
the NPO variety. There were no problems en¬ 
countered with stability so there was no need 
for voltage regulation of the oscillator. If it is 
desired, the oscillator could be crystal con¬ 
trolled and the receiver used as a tunable if , 
although the tunable oscillator method is pre¬ 
ferred in this case. No problems should be 
encountered in connecting the output of the 
converter to the receiver or to actually get the 
receiver to work on AC. The only special part 
required in the converter is the tuning con¬ 
denser which is made by removing all but one 
rotor and one stator plate from a 15 mmfd 
variable. 

There aren’t too many precautions that have 
to be taken with the transmitter because the 
final is doubling the frequency and therefore 
most of the problems usually associated with 
straight through final amplifiers, such as self- 
oscillation and other forms of instability, are 
absent. The oscillator coil should be kept away 
from the final plate leads and final plate coil. 
If possible, the oscillator coil should be 
mounted under the chassis and the final plate 
coil mounted on top of the chassis on the plate 
tuning condenser on the front panel. Care 
should be taken to keep the modulator leads 
away from the final tank leads. Shielded cable 
should be used for all signal carrying audio 
leads. It is important that neither of the 470K 
rf decoupling resistors are eliminated and that 
the grid side of these resistors have as short a 
lead as possible. The modulation transformer 
is a transceiver type transformer such as a 
Triad M4Z in which the speaker leads are not 
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used. A push-pull audio output transformer j 
will work fine, although it will probably result 
in some kind of impedance mismatch. 

The units described can be built on sub- 
chassis and mounted in a case large enough 
to hold the automobile receiver chassis and 
the various sub-chassis necessary for the com- ! 
plete transmitter-receiver. After everything is 
mounted, the control circuits are wired as well 
as the cables and power leads interconnecting 
the various units. When doing this work, it is 
a good idea to make the leads long enough so 
that any unit can be pulled out for repairs 
without having to unwire the complete trans¬ 
mitter-receiver. 

The next step is the conventional smoke 
test. This consists of applying power and not¬ 
ing where smoke is coming from, such as burn¬ 
ing resistors, smoldering wiring, exploding elec- 
t roly tics. etc. Once these conditions are cor- I 
reeled, the next step is tuning the transmitter. 
The transmitter tuning is quite simple, the 
only adjustments necessary is to tune the oscil¬ 
lator coil for maximum drive and peak the final 
tank for the largest deflection of the output 
meter. It might be helpful to use a #47 pilot 
light as a dummy load for checking the modu¬ 
lator. The bulb should get considerably ] 
brighter when you speak into the microphone. 

It will be necessary to have a high outputa 
crystal microphone to use with this modulator 
as there is not much extra gain. If more gain is 
desired, an extra audio stage, similar to the 
speech amplifier stage, can be added. 

To get the receiver operating properly, it is 
first necessary to have the ifs aligned and be 
sure that the front end is tuned to 1600 kc and j 
peaked. Use a strong signal around 50 me and 
tune the oscillator until it is received. Peak 
the mixer plate coil for maximum signal 
strength and tune the antenna trimmer in the 
car radio for the same. Next tune the antenna 
coil in the converter and the first bandpass 
capacitor for maximum. Use another signal 
near 50.5 me and peak the other bandpass 
capacitor. Now take a signal about half way in 
frequency between the previous two and peak 
the antenna coil. Now retune the bandpass 
capacitors using 50.1 and 50.5 as alignment 
frequencies, one capacitor to each frequency. 
Care must be taken in alignment as some of 
these steps are interacting and should be done 
in this order. Tuning the bandpass circuits 
will probably have the tendency to pull the 
oscillator frequency slightly so be sure that the 
signal is returned during peaking. After these 
steps are completed, the oscillator frequency 
can be set and the receiver calibrated. 
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4 VERSATILE MODELS, tnc “d C*° 
AC or DC OPERATION CONNECTORS 

COIL RATINGS: 6, 12, 24, 28, 32, 48, 110 and 220 
V DC i 2 watts. 6, 12, 24, 110 and 220 V AC # 
6 VA, 50-60 cps. Special coil voltages available on 
request. Coil terminals are solder connections feed¬ 
through insulators. 

r.f. RATINGS: I kw power rating to 500mc. 20 watt 
power rating to 500 me in DK60-G and DK60-G2C 
in de-energized position. The DK60-G arid DK-60- 
G2C have a special isolation connector in the de¬ 
energized position to reduce crosstalk to a minimum. 

AUXILIARY CONTACTS: Form 2C (DPDT) on 
DK60-2C and DK60-G2C, Bifurcated contacts rated 
at 5 amperes at I 10 V AC non-inductive. 

VSWR: Less than 1.15:1 from 0 to 500 me (50 ohm 
load). 72 ohm relays available. 

ISOLATION: Greater than 60 db @ 10 me in 
DK60 and DK60-2C Greater than 100 db from 0 to 
500 me in DK60-G and DK60-G2C when in the en¬ 
ergized position. 

OPERATING TIME: Less than 30 milliseconds from 
application of coil voltage; less than 15 milliseconds 
between contacts. 

DK60 . $12.45 

Standard Relays with DK60-G .$13.70 

UHF Connectors include: DK60-2C . $14.35 

DK60-G2C . . . .$15.65 


NEW DK2-60B 
TRANSFER 
SWITCH 


weir Designer to meet switching needs when using 

transceiver as eiciter to drive any linear ampli¬ 
fier. 

Performs necessary switching to either transmit 
«.. . directly with transceiver or to transmit with 

UlStri -* transceiver amplifier combination. 

butors SPECIFICATIONS: Freq. range 0 <o 500 me. to 
in U.S. I kw; VSWR 1.15 :l; Isolation 30 db at 500 me, 
and db at 30 me; Insertion loss 0.03 db at 30 me; 

j Available in all std. AC and DC voltages. Con- 
v^anaaa. necfors , y H p std< fype N BNC, TNC and C 

available. 

DK2-60B with UHF Connectors. .. $19.00 
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The rig should now be ready for use on the 
air. One of the first contacts made with the 
station was over 300 miles away with ST req- 
ports on both ends. It is also quite easy to 
make skip and extended ground wave contacts 
reliably. The receiver is one of the best I have 
ever used in a rig of this type and compares 
favorably in sensitivity, selectivity, and noise 
figure to many communications receivers, in¬ 
cluding my own, with its nuvistor converter. 
With a nuvistor preamplifier, I am sure that 
the noise figures would be equal, although the 
measured difference was less than 1 db. 

With all of these features, the rig can be 
made for less than 823, assuming that you are 
fortunate enough to talk the properieter of the 
local junkyard out of an automobile receiver 
at a reasonable price. There are many possible 
modifications of this idea that can be used. 
It is possible, for example, to add push-to- 
talk by replacing SI with a relay. The rig 

can also be modified for different bands bv 

* 

just changing some of the coils. The transmitter 
and converter could be built into a small box 
and connected to an existing automobile re¬ 
ceiver in a car and used as a high performance 
mobile station, after a modification of adding 
a noise limiter is made to the automobile radio. 
While on the subject of noise limiters, none 


was included in the original design. From my 
location, near the top of Hogback Mountain, 
Vermont (a favorite location for hill topping), 
the signals are strong enough and the college 
is far enough away from the main road so that 
ignition noise is so rare that no limiter is neces¬ 
sary. For those who would like to install a 
noise limiter, the circuit modifications neces¬ 
sary are shown in Fig. #4. The diodes can be 
any general purpose diode, providing they are 
both of the same type. Diodes having a high 
forward to reverse ratio will have the most 
effective limiting characteristics. The limiting 
control should be adjusted for maximum limit¬ 
ing without distorting the received signal. Ad¬ 
justments should be made to set the limiting 
to the point of distortion and then back off 
slightly. This operation should be carried out 
on a reasonably strong signal as if it is done 
on a weak one, it will tend to distort on strong 
stations due to the non-linear avc characteristics 
of automobile receivers. 

There are several things that can be done 
to improve the appearance of the rig, such as 
spraying the panels, using illuminated meters, 
decals, etc. If care is taken in construction, the 
result will be a ng that will far outperform 
comparable commercial equipment, be just as 
attractive, and cost a small fraction of the price 
of store bought gear. . . . WA2INM 


A novel approach to 


50mc 



DSB 

Will the author of this article 
please identify himself? 

Those of you who are experimentally in¬ 
clined will, undoubtedly, be interested in this 
unique double-sideband balanced modulator. 1 

The double-sideband balanced modulators 
most of us are familiar with generally utilize 
two pentodes operating in push-push, with 
the audio signal applied to the screen grids. 
The balanced modulator, to be described, dif- 
fe: s from this in that it utilizes a twin-triode 
with the audio signal applied to the cathodes. 

From a quick glance at the schematic it 
will be obvious that no B plus power supply, 
as such, is used for the balanced modulator. 

Operation 

A low level 50 me signal is applied to the 

5 Better Double Sideband, Cameron, CQ, March 1959, 

page 28 , 
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Parts List 


HI 500 k pot. Allies! Catalog # 30 M 322. J3 

Cl Butterfly variable capacitor: 26 pf. per sec- Ll 

tion. E.F. Johnson 167-22. Allied Catalog L2 
number 75L927 

C2 1 Mid., 100 volts. Allied #11L026 L3 

C3 35 M fd., 50 volts. Allied Catalog #16L662. 

RFCl 8.2 microhenry R.F. choke. Allied catalog L4 

#60 G 439. 

j I, J2 BNC connector : UG-1094U. Tl 


Microphone jack, 

3 turn #20 enam., wound at cold end of L2. 
10 turns 24 enam. J4" long, wound on *4" 
diam., powdered iron core, slug tuned form. 
10 turns #20, £4" diam., 54" long, center- 
tapped. 

10 turns #24 enam. long, wound on $4" 
L3. 

Audio transformer. 


parallel connected grids of the 12AU7. How¬ 
ever, unless we are modulating, there is little 
or no potential difference between the cathode 
and plate of either section* therefore the tube 
cannot conduct. Now, when we modulate, an 
audio voltage will be applied to the cathodes 
of the 12AU7 through transformer Tl. At any 
instant of time, one triode section will see the 
positive half cycle of the audio signal at its 
cathode and the opposite triode section will 
see the negative half cycle. The triode section 
that is seeing the positive half cycle will not 
conduct because its cathode is more positive 
than its plate. However, at this same instant 
of time, the opposite triode section's cathode 
is seeing the negative half cycle and it be¬ 


comes more negative than its plate. Now, if the 
cathode is more negative than the plate, the 
plate may be said to be less negative, or more 
positive, than the cathode. Under these cir¬ 
cumstances the tube will conduct. The dc 
power input, at any instant, is equal to the 
potential difference between plate and cath¬ 
ode, at that instant, multiplied by current flow¬ 
ing through the tube at that instant. 

As you see, from the preceding, the power 
for the balanced modulator is actually de¬ 
rived from the audio signal. 

While this method of double sideband re¬ 
duced carried generation is different, it cer¬ 
tainly has more than just that to recommend 
it. This circuit has the tremendous advantage 


RFCl 

Cl 

C2 

CJ 


6U8A 



Output 


♦ s50 V Regulated 


+250 V 


filament 



6 3 V, 


OPTIONAL R F EXCITER 

Parts List 

750 microhenry RF choke. Allied catalog C4 15 pf. midget variable. Hammarlund HF-15. 

#600478. Allied catalog #72L215. 

10 pf., silver mica. Jl BNC. coax connector. UG-1094U. 

100 pf., silver mica. Ll 16 turns B & W 3008 Miniductor. 

35 pf. midget variable. Hammarlund HF- L2 5 $4 turns B & W 3007 Miniductor, 

35. Allied catalog #72L216. L3 1 turn #20 enam., wound at cold end of L2. 
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of being capable of delivering much better 
sounding audio than one generally hears from 
double sideband transmitters. 

The power output of this balanced modula¬ 
tor is low, and while you could operate it 
“barefoot,” it will give far better results if it 
is used to drive a low power linear amplifier. 
Its output is sufficient to drive a class “A 
6CL6, 5763, or equivalent type tube. 



An rf exciter is not shown in the schematic 
(although the schematic of an optional RF 
exciter unit is provided elsewhere in this ar¬ 
ticle for those who may need it) as I used 
the buffered 50 me output of my VFO to 
drive the balanced modulator. Any low pow¬ 
ered 50 me exciter will serve the purpose 
equally well. One word of caution: if you 
should use a 50 me overtone oscillator to 
drive the balanced modulator, I would strongly 
recommend the use of a buffer stage between 
the oscillator and the balanced modulator. 
This will provide some degree of isolation and 
lessen the chances of pulling the oscillator fre¬ 
quency when modulating. Pulling of the os¬ 
cillator frequency would make it extremely 
difficult for another operator to tune in the 
signal on his receiver, as anyone who has ever 
tried to tune in an unstable SSB signal can 
attest! It goes without saying that the power 
supply for an overtone oscillator should be 
voltage regulated. 

The layout is not critical, although some 
care should be taken to maintain symmetry in 
the balanced modulator. The cathode bypass 
capacitors of the 12AU7 balanced modulator 
should be mounted as close to the tube socket 
as possible, with short leads. These capacitors 
provide an rf ground return for the cathodes 
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PER Fo R manc E 

COMMUNICATION ANTENNAS 


BEAMS High Forward Gain 



Rugged, Lightweight, and seal performer*. Boom* 
aluminum tubing, element* 7 %" aluminum rod preos* 
tembled on booms. Redd* Match for direct 52 ohm teed 
Add on Stocking kit* available for dual and quod arrays. 


Model A 144*11 
Model Al 44*7— 
Model A220 I t- 
Model A430- ? I- 


-—I 1 element, 2 meter, boom 12'... 

■7 element, 2 meter, boom 8 ' ... 

— 1 I element, 1 V. meter, boom 8.5’ 

— I 1 element, % meter, boom 5' . . 


$12,75 
8,85 
9 95 
7.75 


6 M£T£R BEAMS full size, wide spaced, booms 1 % ** and 1 diameter, elements 
diameter aluminum rybtng Reddi Match few direct 52 ohm feed 1:1 $WR. 

Model A50-3-—5 element, 6 meter, boom 6 ’ .. $13,95 

Model a. 50"5— 5 element, 6 meter, boom 12' . 19.50 

Model A506—6 element, 6 meter, boom 20'. 32 50 

Model A50-MX*—)0 element, 6 meter, boom 24* .... . 49 50 


COLINEARS Broad B and Coverage 

Ideal all around VHP antenna* featuring lightweight, mechanical 
balance, high power gam, major front lobe, low SWR, low angle 
or radiation, and large capture area. 

Model CL- lib—2 meter, 16 element coiinear. . , .. 

Model Cl-216—1 V* meter, 16 element coiinear. ... 

Model CL-4 1 6— & meter, 16 element coiinear. .. . , 

Model CI-M5—Uni verso! matching stub matches 300 ohm 16 element 
antennas to 200, 52, or 72 ohm feed line* . . . „.. 

Add On stocking kits available for 32, 64, and 1 28 element arrays. 



$16.00 
12.85 
9 85 

4 75 


TWIST Another CushCraft 1st! 



For Tracking Oscar 


For satellite tracking, back scatter, or point to point com¬ 
munication*. The Twist provides either vertical or horizontal 
and left or right circular polarization. Ideal as a combine- 
tion point to point or base lo vertical mobile antenna. Rcddi 
Match driven elements for direct 52 ohm feed. Cut to frequency within 130 to 150 
Me. range. 

Model No. AU4 20T Single 20 element TWIST , .... $24,95 

Dual and Quad arrays available. 

BIG WHEELS & HALOS 360° Coverage 




The amazing Big Wheel is a horizontally polorized, broad* 
band, omnidirectional gain antenna, It provides direct 52 
ohm coaxial feed. 


Model No A8W-144 Stogie 2 meter 8ig Wheel . 
Model No. ABW-220 Single 1 M» meter Big Wheel 
Model No. ABW 430 Single % meter Big Wheel , 

2 Boy stocking Kit* available . . 

4 Bay stocking Kit* available ... , . . 
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$10 95 
9 95 

8.95 

3.95 
11.75 


MOBILE HALOS: Aluminum construction, machined hardware, ReddJ Mcich for 52 
or 72 ohm direct feed 2 meter. Dual halo two bonds one 52 ohm feed line. 

Model AM-2M—2 meter, with mast. .... $8,70 

Model AM-22—2 meter, stocked Complete .... 14.95 

Model AM 6M—-6 meter, with most .. .. 12.50 

Model AM* 26-—*6 and 2 duo! halo, with most . .... 17,45 


NEW ZIPPER PORTABLE BEAMS 

6 & 2 Meters 

with wing nut construction for sturdy swing out portability, and ZIP assembly. 

Combination ZIPPER with 5 elements on 2 meters, 3 elements on 6 meters Model 
No. A26-ZP.*...... $15.95 


6 Meter 3 element ZIPPER Model No A50 ZP 


$10 95 


SEE YOUR DISTRIBUTOR OR WRITE FOR FREE CATALOG 

BUY CUSH CRAFT FOR MORI SOLID VALUE & PERFORMANCE 1 
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of the 12AU7, but they also control the fre¬ 
quency response of the audio by clipping the 
highs. 

The gain of the audio section is fairly high 
so a little care should be exercised here to 
prevent audio feedback in the amplifier as 
well as rf feedback into it. No trouble was ex¬ 
perienced along these lines, but the possibility 
exists if one is not careful. 

Neutralization of the balanced modulator 
is unnecessary. Being a push-push stage, it is 


inherently self-neutralized. No trouble with 
parasitic oscillations was encountered. 

This DSB generator is very flexible and its 
design leaves room for many variations and 
ideas the individual constructor may want to 
experiment with. A few things that might be 
added are; Speech clipping, VOX, linear am¬ 
plifier, etc. 

The entire unit was constructed on a mini¬ 
box chassis measuring; 4" x 4" x 1M". This can 
be altered to suit the desires of the individual. 


VHF Contest Specia 

A dissertation on the use of the Corner Reflector on 1U me 


When the author undertook the construction 
of this particular antenna, it was with the 
thought in mind of producing a low cost, mod¬ 
erate gain, easily portable antenna for use in 
VHF parties. As it turned out, the antenna 
performed far beyond our wildest expectations 
and was surprisingly easy to build and match. 
This article is primarily concerned with putting 
this antenna on 144 me, but data will be given 
which will enable the interested builder to 
construct it for any desired frequency band. 

I must confess that when K9HYV first cor¬ 
nered me and mentioned building this anten¬ 
na, I had my doubts about it ever comparing 
with a good yagi. The gain figure given by 



Adam Keller K9SGZ 

Valparaiso Technical Institute 

Valparaiso, Indiana 

Dr. Kraus 1 in his fine book was only about 
10.2 db for a 90 degree corner, which we had 
decided on due to size and portability require¬ 
ments. However, the broad front lobe of the 
radiation pattern seemed to have a very desir¬ 
able characteristic in that most portable set-ups 
generally use the “armstrong” method of rota¬ 
tion and any time saved in running back and 
forth to the mast is pure gold. So, with reserva¬ 
tions in mind, we decided to try one of these 
beasts and compare it with a commercial 10 
element yagi which was alreadv in the skv at 
K9SGZ. 

Our first problem was with the dimensions 
to be used on this 90 degree corner. We de¬ 
cided to use RG/11U coax, as we had some on 
hand, so consulting the graphs in Kraus we 
find that the dimension “S” (Fig. 1) should be 
about .35 wavelength to provide a terminal 
radiation resistance of 72 ohms. If 52 ohm 
coax, such as RG/8U is used, a dimension 
“S” of about .32 wavelength will give an excel¬ 
lent match. The length of the supporting mem¬ 
bers is then determined to be at least “2S.” 
This is a minimum dimension, but any larger 
figure will give very little improvement, if 
any. The length of the reflectors, H (Fig. 1) 
is then determined to be equal or greater than 
0.6 wavelength, and the spacing between re- 

1 Kraus, Antennas, see Radio Bookshop #5, 
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Sectors, G, should be 0.1 wavelength or less. 
These last two dimensions are not at all crit¬ 
ical, and are only guides to be used to find out 
how little wire needs to be used for reflectors. 
A table of dimensions follows, for use at 144.5 
me. 


Dimension (Fig. 1 ) 
S 
2S 
G 
H 


length in inches 
28 Vi 
51 
8 
49 


It should be noted that these dimensions 
will allow the use of this antenna over the 
lower two megacycles of the two meter band 
with very little degradation. The bandwidth of 
the corner reflector is approximately 60% of the 
center frequency, which is quite a drastic 
change from the very critical dimensions of the 
popular yagi style. 

Thusly armed with the dimensions, a yard¬ 
stick, hacksaw, etc., we attacked the monster 
with vigah. Our first try was made completely 
out of aluminum, but 2 x 2*s seem to be the 
more logical approach. The first step was to 
unroll and straighten the 57 feet of aluminum 
clothesline wire needed for the reflectors. We 


used the old trick of tying one end to the car 


frame and the other to a convenient tree, then 
just a slight pull, and voila, straight wire. After 
cutting up the 14 reflectors needed, the sup¬ 
ports were readied for assembly. Two pieces 
of 2 x 2, each about 57 inches long, are drilled 
every eight inches with a hole which just 
allows passage of the aluminum wire you 
choose for reflectors. Another hole is then 
drilled into each of the reflector holes, but at 
right angles to the reflector holes. These allow 
wood screws to be tightened down on the 
reflectors to hold them in place when they are 
inserted in the holes. Two holes are also drilled 
at this time, one in each support, for the bolts 
which will hold the antenna to the mast. These 
should be about 39% inches from the vertex 
of the angle formed by the two supports. The 
two supports are then given a coat of varnish 
for weather protection and are fastened to¬ 
gether at the vertex by an ordinary cabinet 
door hinge. 

The mast is next readied for assembly. A 
short piece of mast which will mate with the 
mast from the top of your tower may be used 
here. Six feet of mast will do nicely for 144 
me. Two holes are drilled in this mast to accept 
the bolts which go through the large holes in 
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the TOPAZ UNIVERTER 300 XL features: 
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Weight 8 lbs. 


The TOPAZ UNIVERTER 300 XL 


see your dealer or write today f 


$119.95 


3802 HOUSTON ST.. SAN DIEGO 10, CALIF. . CYPRESS 7-48IS 


the two wooden supports, and should be 57 
inches apart, spaced as near the top of the 
mast as possible. Midway between these two 
holes, mounting holes for the driven element 
should also be drilled at this time. The nature 
of these holes will depend upon the method 
of supporting the driven element. This will be 
discussed shortly, but will undoubtedly be 
pretty much an individual thing, depending 
upon the kind of junkbox or wallet available. 
Once these are drilled, the mast may be 
assembled to the supports with two bolts, such 
as 11" carriage bolts. The mast and supports 
are then laid aside and the driven element 
construction is undertaken. 

As may be seen from Fig. 1, the driven ele¬ 
ment is an ordinary dipole, although a folded 
dipole may be used if desired. If a folded 
dipole is used, the conductor ratio should be 
1 to 1 for 300 ohm feedline. The dipole is 
made of % inch copper tubing which may be 
purchased at plumbing supply stores. For a 
support, I used a block of 2 x 2 about 5 inches 
long or so, and mounted an SO 239 connector 
on one side (see Fig, 3). Slots are cut in both 
sides and a % inch hole is drilled through the 
center of the block. The ends of the block are 
drilled to a depth of about 2 inches with a 
drill bit slightly smaller than the OD of the 
dipole copper tubing so that the tubing will 
have to be forced into the holes. This makes 
a very rigid mount for the tubing. The S0239 
connector should have a piece of copper wire 
soldered to the inner conductor before the 
connector is mounted on the block. Wood 
screws will make a good job of the connector 


mounting. The copper wire soldered to the 
inner connector is placed through the hole in 
the center of the block and then run down the 
slot on the opposite side of the block to one 
end of the block. A ground lug is placed under 
one of the wood screws which mount the con¬ 
nector, and a piece of copper wire soldered to 
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the ground lug. This wire runs down the slot 
on the connector side of the block to the other 
end of the block. Solder should be flowed over 
the ground lug and connector to insure a 
weathertight joint. Next, the copper tubing is 
forced into the holes in the ends of the block 
and the copper wires soldered to the tubing. 
The two pieces of copper tubing should be 
about 21 or 22 inches long so that they can be 
‘'pruned” for best match. If no SWR bridge is 
available, cut the tubing off so that the overall 
dipole length is about 38M inches. 

Two holes may now be drilled in the block 
as shown in Fig. 3 to pass stove bolts used for 
mounting the block to the mast (see Fig. 2). 
A coat of varnish should be applied to the 
block and solder joints at this time for weather 
protection. 

All that now remains is to mount the dipole 
to the mast and insert all the reflectors into 
the supports, apply energy to the dipole 
through the feedline you intend to use and 
prune the dipole for best SWR using a bridge. 
An SWR of less than 1.2 to 1 should be easily 
obtained. In our case, the SWR was below 1.1 
to 1 using a Johnson bridge. The antenna 
does not have to be on the tower when this 
pruning is done, but should be at least 4 or 5 
feet off the ground. The shielding effect of the 
reflectors makes a simple job of this. Put it up 
in the air, and you are ready to go with a 


very fine antenna. 

Several checks were run with this antenna 
at the same height as a commercial 10 element 
vagi, and signals were as good in all cases, and 
as much as 2 s-units better in some cases using 
the Corner. It is believed that this is attributed 
to the very low angle of radiation obtained 
with this antenna. Most people won't believe 
this, but comparisons show it to be true. 

The real merit of this antenna is when it is 
used during contests. Just point it in the gen¬ 
eral direction you wish to work and forget 
about it. The front lobe is so broad that you 
can cover easily a 45 degree area in the front 
lobe with so little degradation that you will 
soon quit trying to “peak it up” on a signal. 
The front to back ratio, measured on a Collins 
receiver at about 20 miles distance is about 
25 db, and there are no minor lobes which are 
stronger than the back lobe. It is just an all 
around excellent antenna, and at this QTH 
the vagi is a thing of the past. It was compared 
with a 50 element Long John Yagi at W8BPG 
and put up a good showing against the mons¬ 
ter. 

My most sincere thanks to K9HYV for the 
prodding it took to get this thing built, and 
for showing just how good an antenna can 
really be. Give it a try, and you will surely 
be as pleased as we are. CU on two. 

• • • .4 ILt 


mmmmm m m mm — m 

I he VK I ube 
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A source of regulated voltage is often re¬ 
quired for such circuits as vfo's, receiver hfo’s 
and bro’s and other sensitive equipment which 
must be stable in operation, as well as for am¬ 
plifier bias and screen grids. The methods used 
in achieving this voltage stability range from 
the use of oversized power transformers with 
large bleeder resistors and filter output capac¬ 
itors to highly complex systems using variable 
regulating elements controlled by the varia¬ 
tions in demand on the supply. 

There are two main types of voltage regula¬ 
tors; the series regulator and the shunt regula¬ 
tor. These are shown in Fig. 1. The series reg¬ 
ulator acts a a resistor which varies in in¬ 


verse proportion to the load; the greater the 
demand on thet supply, the less the resistance 
of the regulator element. The series regulator, 
however, requires a device to sense a voltage 
difference in the output and apply this signal 
to the regulator element, and there is inherently 
more complex than the shunt type. The shunt 
regulator, on the other hand, has a single con¬ 
stant voltage drop across it, this voltage drop 
being the output voltage. 

The regulator elements used in series regu¬ 
lators are of necessity vacuum tubes or transis¬ 
tors. In the shunt regulator, however, they 
may be either vacuum tubes, transistors, zener 
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-IGURE 2 

diodes or voltage-regulating tubes. The first 
two will still require a feedback system to 
sense changes in the output voltage, but the 
zener diode and the VR tube do not need this. 
Of these latter two regulating elements, the 
VR tube is best suited to power supplies for 
vacuum tubes, owing to its high voltage range 
and lower cost as compared to zener diodes of 
the same voltage. 

VR tubes are diodes containing inert gases 
such as neon, krypton, xenon and argon to 
provide several voltage levels. When sufficient 
voltage is applied to the tube, the gas ionizes, 
and its resistance is inversely proportional to 
the current flow through the tube, as shown in 
Fig. 2. When ionized, VR tubes emit a soft 
glow, and this glow may be used as an indica¬ 
tion of conduction. As you will see in the graph 
in Fig. 3, the current range over which the 
voltage is constant is limited, at its lower ex¬ 
tremity by the loss of conduction, and at its 
upper by the transition to the abnormal glow 
and arc discharge stages, neither of which are 
suitable for voltage regulation. 

Abnormal 



Correnf Through VR Tubt 

FIGURE 3 
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Introducing the TR-44, a high- 
performance rotor system for 
the Amateur on a budget who’s 
ready to upgrade his antenna 
installation. 

The TR-44 approaches the accuracy and 
ruggedness of the famous Cornell-Dubilier 
HAM-M but is designed specifically 
for intermediate loads. 

Check these features: 

• Control box contains the HAM-M meter. 

• Dimensionally identical to TV rotor types 
AR-22, TR-2 and TR-4. The TR-44 
even fits the same bolt holes! 

• End of rotation electrical motor cut-off. 

• No mechanical clanking, no electrical 
pulse noise. 

• Increased rotational torque...up to 
twice as much as TV rotors! 

• 48-ball bearing movement. 


• New idiot-proof brake system. 


If you are now getting marginal results 
using a TV rotor, the TR-44 is for you! 

It will give you the increased torque, 
braking and accuracy that are needed 
for large VHF arrays and small HF 
combination antennas. For technical 
information, contact Bill Ashby K2TKN 
or your local CDE Distributor. 



CDE makes a complete line of the world’s finest 
rotors: the HAM-M; the new TR-44; heavy-duty 
automatic TV; heavy-duty manual TV; standard- 
duty automatic TV; standard-duty manual TV; and 
the industry’s only wireless remote control rotor sys¬ 
tem! Cornell-Dubilier Electronics, Div. of Federal 
Pacific Electric Co., 118 East Jones St, Fuquay 
Springs, N. C. 


CORNELL- 

DUBILIER 


the only Company that makes them all 
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SHUNT REGULATORS 


FIGURE 

Since the resistance decreases as the cur¬ 
rent through the tube increases, it stands to 
reason that the current drawn through the 
tube would eventually build up to such a 
value as to destroy it. Therefore a limiting re¬ 
sistor is placed in series with the tube to hold 


E-z ET 



AMERICA'S NEWEST 

ETCHED CIRCUIT BOARD METHOD! 

This is our regular $6.95 value kit which produces 
etched circuit boards of professional appearance 
and quality. Perfect for hams and designers. 

• NEW “See-Thru” etch-resist Transfer Sheets 

• 2- 4” x 6” copperclad FIBREGLASS boards of 
finest quality. 

• “Dry-Pak” etchant with etching vessels and 
complete instructions. 

In the 48 states 

$ 5.95 

POSTPAID 

Californians add 4% Tax. No COD’s, please 

E-Z ETCH 

% AMI-TRON ASSOCIATES 
12033 Otsego St., North Hollywood, Calif. 


the current to safe values. The value of this 
resistor may be calculated by the following 
equation: R llm = E sup — E vr where E gup is the 



supply voltage, E vr is the rated VR tube 
voltage and I vr is the maximum VR tube cur¬ 
rent. The limiting resistor may also be cal¬ 
culated for smaller values of VR tube current, 
the current being equal at least to the mini¬ 
mum VR tube current plus the maximum load 
current Thus, when the load is drawing no 
current, the current through the VR tube will 
be equal to the minimum VR tube current 
plus the maximum load current, but when the 
load draws full current, the current through 
the VR tube is at the minimum required to 
maintain conduction. Obviously, the limiting 
resistor may be set so that the VR tube-load 
circuit draws the maximum current that the 
VR tube can handle, but it is not always nec¬ 
essary. VR tubes may also be used to regulate 
voltage at currents much greater than the 
tube can handle, provided that the load cur¬ 
rent variation does not exceed the rating of 
the tube. When using the tubes in this way, 
care must be taken not to disconnect the load 
while the circuit is on, or else the total load 
current will try to get through the tube, there¬ 
by destroying it. 

As was seen in Fig. 3, the starting voltage 
is somewhat higher than the tube operating 
voltage. Also, the limiting resistor voltage drop 
makes it necessary to have the supply voltage 
somewhat higher than the operating voltage. 
Generally, the supply voltage should be about 
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FIGURE 4 

The small capacitor bypasses some of the 
ripple voltage tor surge voltage when sup¬ 
ply is turned on) around the limiting re¬ 
sistor, thereby adding to the VR tube start¬ 
ing voltage. Obviously, the ripple voltage is 
highest at point "E." The capacitor will 
work even at point "B" under certain con¬ 
ditions. 

As the ' # blank* # pins of the tube protrude 
into the envelope, it is sometimes possible 
to connect the capacitor to these instead, 
thereby creating a supply of ions in the tube 
and making it easier to ignite. 

1.3 times the VR tube voltage. At this point 
it might be mentioned that VR tubes are sensi¬ 
tive to light and radiation, and that a tube 
which will be used in the dark should be in 
the dark while its limiting resistor is adjusted, 
otherwise it may not start when placed in 
service. This fault may be overcome by giving 
a margin of safety in the choice of supply volt¬ 
age. Nowadays many VR tubes have a bit of 
radioactive isotope inside which makes for 
more reliable starting. Also, in case of difficult 
starting due to insufficient supply voltage, some 
of the tricks shown in Fig. 4 may be used. 

Fig. 5 shows the various types of VR tubes 
available. Type 5651 is generally used only as 
a voltage reference element in vacuum tube 
shunt or series regulators, as its voltage out¬ 
put is extremely stable, although the current 
is very low—in the neighborhood of 3 ma maxi¬ 
mum. Type 90C1 is made by Milliard and 
Amperex, and is not as common as some of 
the others. The OC2 appears to be made only 
by Raytheon and RCA, while the others are 
generally available. 

The VR tube has its own built-in safety in¬ 
terlock to prevent unregulated voltage from 
reaching the supplied circuit when the tube 
is out of its socket. As can be seen from the 
base diagrams in Fig. 5, the octal based VR 
tubes have a jumper between pins 3 and 7 
which can be used to break either the AC 
power to the transformer or the DC supply 
to the tube itself. The latter is the better 
method if one is going to do a lot of experi¬ 
menting with the rig, since the tube filaments 
do not go off when the VR tube is pulled. On 
the 7 pin miniature based VR tubes, each 


element has several pins connected to it. One 
simply connects the supply voltage to one pin 
and takes the regulated voltage from another. 
Then, when the tube is pulled, the supply 
voltage is cut off from the output. 

Various VR tube circuits are shown in 
Fig, 6. In general these are self explanatory, 
but a few words of caution might be in order: 
do not forget that in a series string the supply 
voltage must be 1.3 times greater than the 
total of the VR tube voltages. Also, it should 
be noticed that all current that goes to the 
lower tubes must pass through the upper ones, 
and that therefore the total load current on 
the entire series string must not exceed the 
maximum current of any single tube (with the 
exception that the current drawn at the top 
of the string may be greater than the tube s 
maximum current provided that the maximum 
current variation does not exceed the differ¬ 
ence between the maximum tube current and 
the current already being drawn by the rest 
of the load plus the minimum tube current). 

For greater current handling capacity when 
the load current must vary over a range greater 
than that of the VR tube, tubes may be con¬ 
nected in parallel. To prevent one tube from 
getting all the current and thereby being de¬ 
stroyed, we have to insert current equalizing 
resistors of between 50 and 1000 or more 
ohms in series with each tube, as shown in 
Fig. 6. It must be recognized however, that 
the fixed equalizing resistors will have a vary¬ 
ing voltage drop across them as the current 
through the tubes varies, and that the regula- 
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FIGURE 6 

tion will not be as good as that of a single 
tube. 

For greater stability, one may use the cas¬ 
cade circuit. In this circuit, the second VR 
tube obtains its supply voltage already regu¬ 
lated by the first tube. This means that the 
output tube is relieved of the necessity to 
regulate with respect to the varying supply 
voltage. It should be noted that the second 
limiting resistor is necessary. It should also be 
realized that the input tube has to have a 
higher voltage rating then the output tube in 
order that the latter may ignite. 

All the VR tube circuits mentioned so far 
have been for equal to or greater than the 
rated voltage of the tubes. There is, however, 
a way to get low values of regulated voltage 
from VR tubes. This circuit, called the differ¬ 
ential circuit, utilizes the difference in voltage 
between two different VR tubes, and is shown 
in Fig. 7. As you may notice, it's a variation 
of the cascade circuit mentioned above. The 
output voltage is taken from the top and bot¬ 
tom of the second stage limiting resistor, and 
may be as low as three volts. It should be 
pointed out that the second VR tube should 
have the lower operating voltage. It may be 
possible to get even lower than three volts by 
choosing two tubes of the same nominal volt- 



MODEL AR-1 
TRANSCEIVER ANTENNA 
TRANSFER UNIT 



Here is the answer to the problem of using your trans¬ 
ceiver as an exciter for any linear amplifier. The AR-1 
transfers the antenna to the transceiver while receiv¬ 
ing and provides the necessary switching to connect 
the exciter to the amplifier, and the amplifier to the 
antenna when transmitting. A front panel switch also 
permits the exciter to operate straight through to the 
antenna. The relay is shock-mounted and the case is 
insulated to reduce noise. Standard S0239 connectors 
are provided for low impedance coax lines. 

LOW INSERTION LOSS: Transceiver output to amplifier 
input, less than 1,02:1 SWR, 3 to 30 Me, Amplifier 
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FIGURE 7 


age rating, but with slightly different actual 
operating voltages. The formulas for determin¬ 
ing the resistors are as follows: 


1 v v ! + l\rj 


E vr2 


1 vr2 


While all the circuits shown in this article 

have the cathode at ground potential, there is 

no reason whv one cannot have the anode at 

¥ 

ground potential. This is, in fact, necessary 
when constructing a bias supply. Also, since 


the limiting resistor does nothing but limit 
current, it may be put between the cathode 
and ground, as well as between the anode and 
the supply voltage. When doing this, it must 
be remembered that the output voltage is 
taken from the top and bottom of the VR tube, 
not from the top of the VR tube and ground, 
and that the output voltage is isolated from 
ground by the limiting resistor and therefore 
cannot be grounded. 

Like all things, VR tubes have some disad¬ 
vantages. Probably the greatest of these is the 
lack of a great variety of standard voltages, 
such as are available with zener diodes. This 
is a minor grievance, however, when one con¬ 
siders the cost of a 100 volt zener capable of 
regulating voltage at a current of 40 ma. 
Therefore, until the price of zener diodes is 
brought down to earth, the VR tube is here 
to stay. When one realizes its limitations, it 

becomes a very useful device. . . . Lvman 

* ¥ 
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IW2NSD from page 41 
Rule Making 

While I bel ieve it would have been a lot 
more honest for the ARRL to have asked its 
members their opinion before they went ahead 
dictatorially and presented a petition to the 
FCC requesting sweeping changes in our regu¬ 
lations, I am more appreciative than ever of 
our democratic form of government which 
permits us all to have a say in this matter 
while the FCC is considering it and before 
it can be made into law. 

It is always possible that the FCC may sit 
on this petition as they have many others in 
the past, however the political connections of 
ARRL President Hoover might well lubricate 
the normally sticky wheels of beaurocracv and 

¥ ¥ 4 

surprise us. 

I, for one, intend to oppose the ARRL posi¬ 
tion for a return to the old Class A system of 
licensing. While I agree with the ARRL that 
it would be beneficial for us to increase our 
technical knowledge standards, I disagree with 



their growing list of rationalizations for this 
and their Socialistic method of achieving it. It 
seems to me that they are tryng to get the gov¬ 
ernment to legislate a cure for a difficulty that 
they are in a large measure responsible for. 

Though I do not subscribe to the old saw 
that President Hoover led the U. S. into the 
Great Depression, I am seriously worried that 
Herb Jr. may be unwittingly leading amateur 
radio into a depression from which it may 
never recover. I cannot believe that the small 
group that is advising him have thought out 
the ramifictaions of their attempt to recapture 
the past. 

RM-499 

Though Td like to print the QST petition 
to the FCC for restricted voice bands in its 
entirety for those readers who may not have 
read this long, tedious and predictable docu¬ 
ment, I won't because it goes on and on and 
on, filling over three pages of QST with mice- 
type. It is all there on pages 66 and following 
in the November QST. 

After reading through all that marshmallow¬ 
like prose I had to go back and read it again 
in disbelief . . . sure enough, they never at any 
place gave any justification for their petition. 
They start out by quoting the FCCs regs, 12.0, 
Basis and Purpose. They inform the FCC that 

(Turn to page 71) 
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432mc Exciter 


from the ARC-27 

RF Subassembly 


Leroy May W5AJG/AF5AJG 
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Dallas 18, Texas 

Photos by: Jim Dungan, KRLD, Dallas, 7 ex. 



Front panel view of the Collins ARC-27 
power amplifier subassembly. A small sur¬ 
plus double blower is mounted on the panel 
and blows air thru cut-outs to cool the tubes. 

The plate meter and its switch are shown. 

Now that the RT-178/ARC-27 aircraft trans¬ 
mitter-receiver equipment is beginning to show 
in the surplus houses and junk yards, the UHF 
boys are beginning to make use of its innards. 
This compact unit was, and probably still is, 
widely used for air to ground communications 
in the region of from 225 me to 399.9 me. It 
was built by Collins and contains a veritable 
warehouse of UHF parts that will be eagerly 
snapped up by the 432 me gang. 

Since the frequency range will cover both 
the 220 me and the 432 me ham assignments, 
with just a bit of doing, portions of the unit 
can be used in various capacities in both 
these bands. 

Here we will concern ourselves vvtih the 432 
me transmitting portion of the equipment and 
a few words will be said regarding the modest 
modifications to be made to convert it into a 
very nice exciter or low powered driver for a 
larger 432 me final, or even for use as a trans¬ 
mitter by itself on this band. 

The Collins part number of the power-am- 
plifier subassembly is 505-3506-006 and this 
assembly contains three tubes, namely, one 
2C43, and two 2C39A’s. Originally, the 2C43 


was called an input-amplifier and accepted the 
drive from a so-called transmitting pre-am¬ 
plifier. This particular stage worked on the 
final frequency, that is from 225 me to 399.9 
me. This tube drove the driver, which in turn 
drove the power amplifier, both the latter two 
tubes being type 2C39A’s. 

The instruction book rates the output of the 
transmitter at 10 watts maximum and the mini¬ 
mum or lower limit at 2 watts. As amateurs, 

we can reallv beat the heck out of these 

* 

figures, and not even cheat. Since we will be 
operating this particular version at a single 
frequency of 432 me only, much greater power 
and efficiency may be obtained, since the orig¬ 
inal wide tuning range and need for constant 
power output efficiency is no longer a require¬ 
ment. 

This also means we can individually tune 
each stage, rather than the original gang tun¬ 
ing and make any other adjustments to peak 
up the output. Using a plate supply voltage of 
only 400, a power output of 22 watts can be 
achieved with all stages running practically 



Rear panel view of Collins ARC-27 power 
amplifier assembly. Input stage at right and 
input coax shown. Output coax is at the left 
in the photo. A Jones plug at right also 
accepts the heater and plate voltage for the 
unit. 
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stone cold. Since the 2C39A tube is rated at a 
maximum plate voltage of around 1,000 volts 
and has a plate dissipation of 100 watts, we 
can then run the tubes in amateur fashion and 
it is not too much of a trick to obtain an out¬ 
put of as much as 50 or so watts, if one needs 
this much output power to drive the final stage. 

At this station (W5AJG) we have pegged 
our unit at 40 watts input to the final 2C39A 
with a measured output of 22 watts. Under 
these rather lightly loaded conditions, the 
tubes have never been changed in many 
months" operation. This unit drives a couple of 
4X150A’s in push-pull for the final amplifier 
(modified surplus T-217A). Since the power 
limitation has been 50 watts input, this final 
has never been pushed to any extent, but since 
high-power is now legal on this band, the 
ARC-27 exciter is capable of driving this am¬ 


plifier to at least 400 watts input, and per¬ 
haps more. 

The modifications necessary to extend the 
already mentioned frequency upper limit of 
399.9 me to the desired 432 me, and convert 
the input 2C43 tube to a slightly different 
function, are of minor nature and very little 
or no trouble should be encountered in this 
change. 

First off—an UHF grid dip meter is just as 
valuable at 432 me as at the HF’s. Probably 
more so. If you do not have one, it is strongly 
recommended that you now acquire, borrow 
or build one. It will save a lot of grief in your 
432 pranking and speed up your construction 
work immeasurably. Several of these ARC-27 
rf decks are now in operation down in this 
territory and what little trouble was experi¬ 
enced in getting them going was directly due 


.44 Me tNPUT 
7 WATT* 
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to the participants not having a GDO that will 
cover these frequencies. 

Of course if you insist on not having an 
I IIF GDO. this will not stop you from put¬ 
ting the unit on frequency, but it is a genuine 
pleasure to be able to fire up a modified unit 
and have it hit 432 me in all its tanks, instead 
of 288 me or some other odd multiple of 
which we are definitely not wanting any, 

thank vou. 

* 

Modifications 

To get started then, refer to the original 
circuit of this subassembly and compare it | 
with the modified circuit. It can be seen right | 
off that the heater voltage for the tubes is j 
changed from the ARC-27 way to the more 
conventional 6.3vac ham way. Next, the bot¬ 
tom end of the cathode input tanks, L-604 
and L-606 are grounded with as short a strap 
of copper material as is possible and as direct 
to the chassis as is possible. Do a good job 
here. After these changes, the heaters will re¬ 
ceive the proper voltages. 

The three tube output tank circuits will be 
tackled next. These ingenious devices are 
known as Hubbard tanks, and due to their 
construction, a very wide frequency range is 
possible. These are the units we wish to ex¬ 
tend to 432 me from their previous top limit 
of 399.9 me. Now, altho all these units look 
like two peas in a pod, it appears that when 
attempts are made to extend their frequency, 
some units respond better than others. This is 
where the GDO is worth its weight in gold. 
You simply can not tell just by looking. If your 
unit does not reach as high as 432 me, it 
will be necessary to operate on the several sec¬ 
tors of the rotor of the tuning capacitors. 
These sectors of the rotor can be bent back, 
or entirely removed until such a time as the 

GDO indicates that vou have reached 432 me. ! 

* 

Some units will require bending, some com¬ 
plete elimination of several sectors and some 
no change at all. The trimmer capacitors as- | 
sociated with these three transmitting tanks | 
consists of a brass slug adjustable towards a 
cup to increase capacitance and away from 
the cup to decrease it. These are really tem¬ 
perature compensating capacitors and range 
from 1.5 to 2.5 mmfd in value. They were 
meant to operate in such a way as to physically 
compensate for any changes brought about by 
temperature variations, reducing tuner detun¬ 
ing considerably. In an aircraft, these units 
were completely bottled up and were operated 
at different altitudes and temperatures. As 
used in our work and with a blower on the 
tubes, no detuning is detectable and these par¬ 
ticular compensating capacitors are not even 
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necessary. They may even be removed if you 
wish. Just make the tanks resonate on 432 me 
with the GDO and there will be no sweat. 

With the heaters of the tubes taken care of 
as well as having the tanks on frequency, the 
remainder of the modifications are simple and 
will be described stage by stage in turn. 

2C43 Input Stage 

This is a grounded grid, cathode driven 
input stage using a 2C43 type tube. We must 
now make a decision as to what frequency we 
will drive into the tube. It will be very flexible 
and you can go any route that will best fit your 
particular requirements. They will all work 
very well. 

Most will desire to use the 2C43 stage as a 
tripler from 144 me. However, some will elect 
to use the tube as a doubler from 216 me, and 
a few will probably choose to use the stage 
as a straight through amplifier on 432 me. 
This latter arrangement is perfectly sound if 
one already has a few watts of 432 me energy 
available and wishes to use it. 

Since the plate tank of this input tube is 
always at 432 me, then it will merely become 
a choice as to its input and the only thing one 
will have to do is to select the proper size of 
rf chokes to be used in the heaters and cathode 
of the 2C43 tube. Actuallv, the rf chokes as 
originally installed are designed to range the 
frequency of from 225 me to 399.9 me and 
will work very well as is. As the original dia¬ 
gram shows, these are values of from .35 to 
.50 fill windings. Very often though, these Col¬ 
lins rf decks as picked up from the bare ground 
at various junkyards are minus the 2C43 
socket which will contain certain components, 
including the rf chokes. (We refer here to the 
octal socket.) 

In such a case, it is suggested that rf chokes 
of the desired driving input frequency be 
used. For example, if one desires to make a 
tripler of the first stage, then chokes of the 
Ohmite Z-144 type (1.8 ph) should be used. 
Should the stage be employed as a doubler 
from 216 me, then type Z-235 (.84 ph) should 
be used, and finally if the stage is to be used 
as a straight through 432 me amplifier, then 
Z-460 types (.2 ;xh) would be used. 

For tripling service a new cathode resistor 
of 75 ohms is substituted for the original 47 
ohm value. This was found to work well in 
tripling service. A new grid leak resistor of 
24K is substituted for the original 2.2K. This 
also helps the tripling efficiency. The plate 
dropping resistors should work as is and the 
final desired voltage at the plate of the 2C43 
tripler should be 300 volts. This will result in 


18 to 25 mils of plate current. Grid current 
derived from the 144 me drive to the tube 
should show at least 2.8 ma or more. Grid volt¬ 
age as measured with the unit fully operational 
was found to be around 67 volts dc. Cathode 
voltage checked 1.4 v. If desired, a 47 ohm, 

1 watt resistor may be inserted in the +B line 
to this stage and a meter switched across it to 
measure plate current. 

A word about the input matching. The modi¬ 
fied circuit shown assumes tripler operation 
from 144 me. A driver with 7 watts output is 
used here. One of 5 watts will probably get 
by, if the coupling circuit efficiency is good, 
but at least 7 watts should be available for a 
bit of reserve with aging tubes. With the cou¬ 
pling coax (RG-8/U) about 8 inches in 
length, the arrangement as shown of capacitor 
matching works very well. Should the length 
of coax be something very much different from 
this value, it is possible that experimentation 
with the value of the 1500 mmfd capacitor 
would be advisable. Merely adjust for maxi¬ 
mum rectified grid current in the 2C43 grid 
circuit. 

2C39A Driver Stage 

Changes on this stage consist of eliminating 
R605, R606, R613, C609A and C612. A new 
grid leak resistor of 470 ohms is substituted 
for the original one of 7.5K. Another 47 ohm 
resistor may be inserted in the B lead to meas¬ 
ure plate current. A 500 mmfd by-pass should 
be used on the top side of this sampling re¬ 
sistor. 

The values that should be encountered on 
this stage would be about 45 ma plate cur¬ 
rent-grid current of about 5.5 ma at the mini¬ 
mum and a developed grid voltage of about 
2.6 vdc. That's all. 

2C39A Final Power Amplifier Stage 

Eliminate R608, R611, R614, R612 and 
C617A and C619. A new value grid leak resis¬ 
tor of 320 ohms, 1 watt, should be placed 
across the capacitor C-618. This stage may also 
employ a 47 ohm, 1 watt, sampling resistor in 
its B lead to measure plate current. An 0-100 
ma meter mav be shunted across anv of the 
three stages to read plate current. 

This stage should show about 100 ma of 
plate current when loaded and with a supply 
voltage of 400vdc. The grid current will meas¬ 
ure about 37.5 ma and a developed grid volt¬ 
age of about 12 volts should be observed. 

This will represent a dc input to this stage 
of 40 watts and with a commercial 52 ohm 
watt meter good to 1,000 me, 22 watts was in¬ 
dicated. By increasing the plate voltage on 
the final 2C39 and juggling the grid resistor 
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a bit, an output of 50 watts is easily achieved, 
although the tube life under this type opera¬ 
tion is not known. Under the 22 watt output 
type operation, the tubes should last prac¬ 
tically forever. At least they have been operat¬ 
ing over two years at this time and no changes 
have been necessary or made. 

Air is required on the tubes and some sort 
of a small blower system is necessary. The 
photo shows one way of doing it by mounting 
the blowers on the front panel and blowing 
thru two panel opening. Any other scheme will 
be OK. Suit yourself. 

Several stations around this area are now 
using this converted ARC-27 unit including 
W5SWV, W5NU, W5HPT, K5JHG and 
W5AJG. All stations report smooth operation. 

Of course, these units will cross 220 me also 
and if used for this frequency, no changes 
should be necessary on the Hubbard tanks. 
However, unless one is fortunate enough to 
possess more than one of these units, it seems 
a bit of a sacrilege to use such a gizmo on 
220 me, when its main worth would be for 
432 me operation. 

So use it on 432 preferably—220 me if you 
must, but in any event, watch that undesired 
288 me output (second harmonic of 144 me 
drive). It is still hot as a pistol on this fre¬ 
quency and can get you in trouble if you are 
not watchful. Use the GDO, or lacking that, 
the absorption wave meter to be sure each 
stage is on the right 432 me frequency. 

. . . W5AJG 
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Sideband 

Linears 


Staff 


One of the first items mentioned, when any¬ 
one talks about sideband, is a "linear.” You 
probably already have figured out that he’s re¬ 
ferring to a "linear amplifier”—but you may 
not know why it’s so important. 

As mentioned earlier in this series, sideband 
is different than AM. The biggest difference is 
that sideband consists of the actual voice wave¬ 
form, transposed to a frequency up in the rf 
region. 

And since it is an exact replica of the voice 
waveform, obviously any amplifier used to 
boost the power fed to the antenna must do 
its amplifying without distorting the signal in 

any way. 

And really, that’s all a "linear” is—an ampli¬ 
fier which amplifies without distorting. 

The name "linear” is a bit of engineeringese 
which has crept into the ham vocabulary; it 
refers, originally, to the graph of input voltage 
versus output voltage of the amplifier. Fig. 
1 shows a typical example. So long as this 
graph is a straight line , the response is said to 
be linear; when it begins to curve for any rea- 



FIGURE I 

Typical linearity graph 


son so that output is no longer exactly like 
input only more so, it is called non-linear. 

The amplifier whose graph is shown in 
Fig. Ts linear up to point A; from this point 
on, it is non-linear. 

This illustrates very neatly the fact that any 
"linear” amplifier is that only up to a point; 
trying to get more out of it, once you reach 
that point, only gets you trouble instead. But 
more on that later, in its proper place. 

Now that we’ve established why is a linear 
and, by implication, what is a linear, let’s take 
a little closer look at exactly what a linear is. 

We already said that a linear is any ampli¬ 
fier which does not distort. We all use them 
every day; any audio amplifier has to be pretty 
linear for us to tolerate it. In addition, the rf 
and if stages of your receiver are also linears 
—at least, up to the overload point. And if you 
want to find out firsthand what an overloaded 
linear sounds like, then switch your avc to 
"manual”, turn the rf gain wide open, and 
tune to one of the "60-over-9” local signals. 
The resulting mess coming out of the speaker 
will etch the difference between a good linear 
and a non-linear "linear” (or an overloaded 
one) permanently into your brain! 

But what, you may ask, does a linear’s cir¬ 
cuit look like? 

The answer is that it can look like any other 
rf amplifier circuit; the secret of linear opera¬ 
tion is in the specific voltages you apply to the 
tube rather than in the circuit arrangement 
There are a few exceptions to this rule, and 
we’ll look at them a little later, but it holds 
true most of the time. 

We already mentioned audio and receiver 
rf-// amplifiers as typical linear amplifiers; 
these are, for the most part, class A circuits. 

Much confusion has been generated by the 
letter classification of circuit operating condi- 
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tions; we’ll define “class A” for this series as 
being that set of conditions in which plate 
current flows at all times. This is the easiest set 
of conditions to operate under, but also is the 
least efficient. 

For instance, typical efficiency of a class A 
circuit is about 25 percent. That means for 
10 watts in, you’ll get about 2& watts out. 

At power levels below about 3 watts out, 
this is usually of little consequence. As a result 
most sideband driver amplifier stages (those 
operating at low power levels) use a class A 
circuit.. But when it comes to putting 400 
watts in to get only 100 out—or having to 
settle for 250 watts into the antenna at the 
legal limit!—the class A configuration usually 
goes by the boards. 

Next step up the efficiency ladder is the 
class B circuit; for our purposes, this is one in 
which plate flows exactly half the time. 

Theoretical efficiency of a class B amplifier 
is 7834 percent; in practice, you can expect 
about 60 percent. 

In audio use, a class B amplifier requires 
two tubes and they must be connected in 
push-pull. This is so because the class B 
circuit amplifies only one-half of each cycle 
of incoming signal. 

However, at rf, a single tube may be used; 
alternately, two tubes can be run in parallel. 
This is possible because the input and output 
tank circuits act as flywheels and supply the 
missing half-cycles; no one ever knows the 
difference. 

Since the class B circuit is a little more com¬ 
plicated than the class A (it requires some 
driving power), it is seldom used where a class 
A circuit can be used in its place. When you 
need more than about 3 watts output, though, 
it can be and has been used well. Tubes are 
available which will take up to the legal limit 
(and more) in class B service. 

But we said a little earlier that true class 
B means plate current flows exactly half the 
time. With most available tubes (we know 
of no exceptions, but hesitate to make a flat 
statement), operation in true class B produces 
excessive distortion of a most unpleasant kind. 

In audio, its called “crossover distortion” 
and no more descriptive name could be found; 
it’s caused by the tube’s cutting on and off 
every half-cycle. 

The effect can be minimized by allowing 
some plate current to flow even when the tube 
is producing no output. This is a cross between 
classes A and B, and is known as class AB 
operation. 
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Pins 4 And 5 Are Heoters 

FIGURE 2 

Class A 4 watt linear 



f i G U ft F. 3 

Class B linear using 811's 

LI, L2, — 9 turns #12, 1 IV' dia., 1 Vi" 

long 

C1, C2. — Bud type NC-853 neutralizing 
capacitors 


Class AB operation is the most common 
kind; it is further subdivided into two sub¬ 
classes: AB1 and AB2. In AB1, as in class A, 
the control grid never draws any current. This 
means that no driving power is required, and 
consequently the driver stage need not be so 
bulky. 

In AB2, as in class B, grid current flows on 
positive peaks of incoming signal but not on 
negative peaks. This means that some driving 
power is required, and also means that the 
driver stage will see a load that varies during 
the cycle from a relatively high value to al¬ 
most nothing al all. 

Efficiencies of AB1 and AB2 both compare 
to those of class B. Exact figures depend on 
too many variables to be quoted, but in prac¬ 
tice the 60 percent won't be far off. Like 
class B, these may run up to and beyond the 
legal limit. 

But there’s still another class of amplifiers, 
class C. What about this one? 

Most people will tell you offhand that a class 
C amplifier cannot be linear. However, quite 
a few “class C linears” have been built and 
used by people who refused to believe what 
they heard. 

3-10002 004 output 




FIGURE 4 


81 1 G-G class B linear, all plate compo- o 

nents same as Fig. 3 3-1000Z 2 KW PEP linear 


6AG7 6AG7 6AG7 6AG7 
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FIGURE 6 

Cheap and simple linear with four 6AG7 # s 
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This type of amplifier is an exception to the 
rule cited earlier that linearity does not de¬ 
pend on the circuit It’s also known as the 
“ZL linear” and the circuit is the key to its 
success. We ll look at it in detail when we 
get to that stage in typical circuits. 

Speaking of typical circuits, let's look at a 
few, in the same order we went through the 
classes. 

Fig, 2 shows a typical class A linear. Note 
that tank circuit values are not given in C 
and L but are, instead, in ohms of reactance. 
This allows you to use this circuit at any 
frequency by simply figuring out how much 
C provides this many ohms and dipping the 
coil to resonate with the resulting C value. 

This class A linear uses a type 6CL6 tube, 
and is good for up to about 4 watts output with 
the voltages listed. For lower power use, take 
the typical receiver if schematic from any issue 
of the ARRL manual and use it with 6RA6 or 
similar tubes. 

A typical class B linear using a pair of 
8lTs and capable of giving peak-power out¬ 
puts up to 400 watts is shown in Fig. 3. It re¬ 
quires about 10 watts of drive for maximum 
output, and so cannot simply be tied on behind 
the 4-watt unit of Fig. 2. 

Note that cross-neutralization is employed 
in the circuit of Fig. 3. Since 81 Ts and similar 
zero-bias tubes offer many advantages for 
sideband, experimenters looked around for a 
good way to avoid the need for neutralization. 
They came up with the grounded-grid circuit, 
shown in Fig. 4. 

Output of this circuit is essentially the same 
as that of the circuit of Fig. 3, but drive re¬ 
quirements are now in the neighborhood of 
50 watts. Most of this power is fed straight 
through the amplifier to appear in the output, 
however. 

As more and more medium-power commer¬ 
cial exciters came on the market, the power- 
gulping qualities of the g-g circuit became 
more popular, until specially designed ground¬ 
ed-grid tubes such as the 3-400Z, 3-1000Z, and 
PL-6569 were made available. Any of these 
tubes may be driven to the legal limit by 65 
watts or less from the exciter. A circuit suitable 
for use with a 3-1000Z is shown in Fig. 5. 

One of the more popular circuits before the 
high-power rush appeared—and one still pop¬ 
ular among the QRP gang—used four type 
6AG7's in grounded-grid. It was simple, in¬ 
expensive, and could really perform. First 
described by VV6GEG some years ago, it has 
been expounded upon at length by Ed Mar- 
riner. The circuit appears in Fig. 6; with 



FIGURE 7 



FIGURE 8 

Dual 6146 linear capable of 120 watts 



PEP output ZL linear using 813; 6L6 will 
sub for 6F6 


6AG7 s, this will give 150 watts PEP which 
is a highly respectable signal. 

Going back to the class B (conventional) 
circuit of Fig. 3, you'll note the swamping 
resistor across the grid tank. This is necessary 
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to make the driver stage see approximately the 
same load at all times. The grounded-grid 
versions, because of their extraordinarily low 
input impedance, requiring no swamping. 

Another way, of course, to eliminate the 
problems of swamping is to operate class ABL 
Almost all class ABl linears use beam power 
tubes since they are capable of large output 
power with little drive. 

A typical circuit using the 4X250B appears 
in Fig. 7. With proper tank circuits, this cir¬ 
cuit is usable to 500 me (provided the right 
impedance values appear at the plate and the 
output). 

A less exotic version, still good to about 60 
me with 120 watts PEP, is the double-6146 
rig shown schematically in Fig. 8. This is 
typical of possibly the majority of today’s 
medium-power linear circuits, with some vari¬ 
ation of voltages. 

In all ABl linears, it’s best to adjust the 
bias voltage so that the tubes are running at 
about 1/3 of their total rated dissipation with 
no input signal applied. These values are 
indicated on Fig. 7 and 8. Then, after tuning 
up and running a linearity check, it can be 
adjusted slightly for best possible linearity. 

A spell back there, we promised a detailed 
look at the ZL linear. The circuit is shown in 
Fig. 9; in operation, this is a sort of “sereen- 
moduated” linear. The 813 is operated class 
C. However, the amount of screen voltage it 
has to work with from instant to instant is 
determined bv the amplitude of the incoming 
signal, and with proper adjustment this “screen- 
modulation” process can be made to reproduce 
the output signal as an exact replica of the 
input, only bigger. And that, by definition, is 
a linear! 

The 6L6 is more of a clamp-tube modulator 
in this circuit than it is anything else; linearity 
of the circuit is determined primarily by the 
linearity of the 6L6. With parts values as 
specified, it should work nicely. Experimenta¬ 
tion with voltages or values is at your own 
risk! 

This about rounds up the subject of linears 
as well as it even can be in the pages of a 
single magazine issue. To be complete, we 
would have to show circuits using every dif¬ 
ferent type of transmitting tube in every pos¬ 
sible configuration—and this would run to hun¬ 
dreds of pages! Just remember that it’s the 
operating conditions, rather than the circuit, 
which make a linear work right, and you’ll 
have no trouble. 

We haven’t touched much on designing your 
own linear; that’s almost a book in itself, and 


a number of excellent articles on the subject 
are already in print. Several of them are 
listed in the references below. 

And the tuneup procedure, which has been 
known to scare many potential sidebanders? 
That’s part of the subject of the next install¬ 
ment! 
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Barney and the ZDO 

Sylvia Margolis 
95 Co Min wood Gardens 
Ilford, Essex, England 

There’s something about DX-mania that 
makes a man mean. 

I’ve seen friends of thirty years pass each 
other on the street without a word, because of 
some DX-rivalry. I’ve seen a big, amiable guy 
turn childish and petty and spiteful if he can 
thereby get that rare QSL. I’ve see decent 
citizens stoop to all kinds of chicanery to put 
one over on the rest of the gang and rational, 
sensible, kindly Dr. Jekyll’s turn into ruthless, 
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hysterical Mr. Hyde s at the mention of a long- 
sought call. What they can see in it all beats 
me. The contact is brief and brutal—exchange 
of reports, through that insane QRM, and it’s 
the turn of the next sheep after a sheepskin. 

In our town we do go after the DX oc¬ 
casionally, just for kicks, but we try not to lose 1 
our sense of proportion over it. And we always 
hunt in a pack, for we know that it’s useless ex¬ 
pending all that power QRM’ing each other— 
rather work together and achieve something— 
if, indeed, it’s even worth the fight. If there’s 
something rare in the offing, then we call each 
other up on the landline, no matter what time 
of night or day, and we share the spoils, so 
to speak. That’s where poor Barney went 
wrong when he kept the PK4 to himself. 

It all began when the old Billiter place, 
which had been up for sale ever since any of 
us could remember, suddenly swarmed with 
builders, landscape gardeners and interior deco¬ 
rators. Obviously there was big money at work, 
for the fine old house on the hill soon bloomed 
again under their ministrations. Then one day 
I got an urgent call at my office from Bob, our 
local Police Chief, whose own house had a 
clear view of the hill. “Bill,” he said, excitedly, 
“take a look out of your south-west window and 
tell me if you can see what I can see.” 

When a cop tells you to take a look you take 
a look, even if he is a life-long friend and 
first-class operator. There, blossoming in all its 
dollar-laden glory, soared the biggest and lush¬ 
est antenna array I had ever seen. It was one 
of us who had arrived in town. 

Barney soon made himself known at our 
Radio Club and a nicer guy you couldn’t hope 
to meet. He had retired from business, and 
very nicely too, if the way he had refurbished 
and refurnished the old house was anv yard- 
stick. His wife was up to standard, too. Several 
years younger than her adoring spouse. Eve- | 

lina was a DISH, if you like vour dishes 

* •» 

empty. Her clothes came from Paris, her shoes 
from Rome; her furs looked better on her than 
they did on the original chinchillas; her dia¬ 
monds came from THAT store in New York. 
We guys just used to bask in the glory of 
those huge blue orbs and have quite surprising 
dreams about the long, silver-blonde hair, j 
which she drove thirty miles twice weekly into 
the city to have dressed into yet more perfect 
elegance. Dream was all we did, though, for 
Barney was a very big man and worshipped 
his Evelina. She accepted his adoration and 
our homage in a kind of dreamy daze and 
with almost complete silence. Evelina rarely 
spoke and if she did it was to let such precious | 
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pearls drop from those sculptured lips as:— 
“Kinda hot today.” 
or 

“Cream or sugar?” 

A perfect woman. 

Barney was very wealthy indeed, yet you 
couldn't find a more kindly or generous man 
anywhere in the Callbook. I was proud to call 
him my friend—up to a point! 

For Barney had that terrible blind spot— 
DX-mania. Mention a rare call that was due on 
the air and the bluff face would go sort of 
tight and quiet, the clear eyes cloud with 
secrecy and deception. Not that he wouldn't 
share the goodies life had brought him. When 
one of the Radio Club had some financial 
bad luck, it was Barney who made up the 
deficit out of his own pocket. Barney helped 
to equip a disabled local radio amateur. When 
we wanted to establish a yearly scholarship 
to send high school kids to college to study 
electronics, Barney headed the subscription 
list. 

But let it be known on the tomtoms that a 
KP6 was due, or that there was a chance of 
a HK0, and it was every man for himself. 
With his superb commercial gear, hilltop QTH 
and that dreamy antenna, Barney was more 
man than any of us. 

To Barney, the lovely Evelina was the sun 
and the moon. But his stars were his DX-score, 
which he toted up zealously at each addition 
and jealously compared with top operators all 
over the world. 

It was the PK4 that did it. Nobody except 
Barney knew there was to be a station on 
Sumatra until Barney had worked him and 
the station had departed. 

Every Thursday night we would meet at 
Barney's for a regular ragchew. This took place 
in the palatial basement, with its air condi¬ 
tioning and wall-to-wall carpeting, which he 
democratically called a “shack.” Beer flowed 
with Barney's customary lavishness and the 
air became thick with the smoke of his cigars. 
Then he casually displayed the brilliantly col¬ 
oured QSL, with the strip of exotic stamps 
proclaiming without doubt its horrid authen¬ 
ticity. 

“Gee, fellers,” boomed Barney, in his most 
regular-guy manner, “I'm that peeved I didn't 
call you up and tell you he was on. I just 
guessed you would have known all about it!” 

Not that we really cared about the PK4. 
It was just the tricky way he had fooled us 
that set the fuse. 

One thing Barney had never worked was a 
ZD0. From time to time rumour had it that 
an expedition was to go to Claney Island, but 


the remote and unhospitable rocky islet in the 
South Atlantic, whose terrain and climate 
made even Tristan look inviting, did little to 
attract those intrepid adventurers whose whole 
existence seems to be devoted to letting a little 
sunshine into the lives of stop-at-home DX- 
fiends. The call ZD0 was a DX joke, a sort of 
DX Eldorado, the pot of gold at the end of 
the rainbow, fourteen hundred miles south of 
St. Helena. 

So when the news came that a Scotsman, 
on a world anthropological survey, was to 
spend a few hours on Claney, just between 
tides, and that the blessed Scotsman was also 
a radio amateur, the DX world was in ferment. 
ZD0AA was to be in business. 

Those tough, remorseless, hard-eyed babes, 
to whom amateur radio was now reduced to 
months of mere listening, without saying one 
word, waiting to pounce the moment the 
sought-after call came through, were girding 
up their loins—and their linears. 

Was it my fault that my own dear and faith¬ 
ful wife, Janet, had persuaded Evelina to try 
a new hairdresser in the city that day? Or 
that Janet had managed to drum it into the 
exquisite vacuum that served Evelina for a 
head to keep the venture a dead secret from 
Barney, so that his delight in her enhanced 
tresses should be even greater because of the 
big surprise? 

The girls left early that morning for the 
city in Evelina's snazzy new Italian roadster. 
The maid served Barney's lunch, but he was 
so busy checking and testing his rig all day 
that it wasn’t until early evening that he no¬ 
ticed that the loveliest ornament in his es¬ 
tablishment was missing. Even then he wasn't 
too worried. Evelina loved to shop. Indeed 
most of her extensive spare time was spent in 
searching for even more items to add to her 
fabulous wardrobe, or more gew-gaws for the 
house on the hill. Evelina would soon be home, 
burbling over some pricey new acquisition, 
like a child with a new toy. 

When the girls came out of the coiffeur's 
sumptuous salon, it was evening and raining 
heavily. Imagine their distress when no amount 
of coaxing would persuade Evelina's car to 
start. They were stranded in the big city. 
Janet swore afterwards that she tried and tried 
to rent a car and to call Barney, to save 
Evelina from unnatural mental effort. She 
called me and I tried to call Barney, but he 
had taken the phone from the hook, a thing 
he would do to ensure unbroken peace when 
something important was on the air. 

Evelina and Janet were comfortably settled 
in a hotel in the city when Barney really began 
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to worry. He questioned the servants and 
called the Country Club, where she might 
have dropped in for a cocktail and been 
stranded by the downpour. Then he called 
Bob, in his official capacity. The Chief of 
Police promised to keep a sharp lookout for a 
tiny, low-slung Italian drop-head and to let 
Barney know the moment news came in, 
whether it be good or ... . the frantic Barney 
slammed down the phone and rushed out to 
his own big sedan. Bob went straight back to 
his own rig to work the ZD0, who was due to 
come up any minute. Bob had been one of 
those who had missed the PK4. 

Barney spent most of that night looking for 
the wandering Evelina, searching the black, 
wet countryside, with heaven knows what dire 
thoughts of younger men, even wealthier men, 
men who could offer her more furs, diamonds 
and European cars than he could. Meanwhile 

Antenna 
Fact 
and 
Fiction 

The explosive increase in ham-band occu¬ 
pancy has brought tremendous changes to our 
hobby during the past 15 years. One of the 
most obvious is the availability and use of 
directive, rotable ‘"beam” antennas. Nowadays 
the latest in commercial beams is within the 
reach of almost every one’s modern credit plan. 
Unfortunately, it is not easy to precisely de¬ 
termine (either by calculation or by measure¬ 
ment) the performance parameters of an 
antenna, even in the (unusual) case where 
installation and/or environmental factors can 
be closely controlled. Because meaningful di¬ 
rect measurements and relative comparisons 
are beyond the means of most hams, and be¬ 
cause of the competitive nature of the business, 
claims of many authors and advertisers have 
traditionally tended toward the overly opti¬ 
mistic. 

For the ham desiring a better feel for what 
transpires twixt his transmitter output and 
somebody else’s receiver input, several detailed 
but reasonablv elementarv references are 


the precious few hours of the ZD0 sifted away. 

Next morning Evelina returned in the re¬ 
vived roadster, a very lovely strawberry blonde 
Evelina, with lavender highlights. It was never 
quite decided just what it was that had trou¬ 
bled the Italian car. Of course, the garage 
where Evelina always parks it on her ritual 
visits to the City, is owned by a cousin of 
Fred, who was another of those who didn’t 
work the PK4. 

Many years will elapse before anyone as 
tough as the anthropological Scotsman braves 
the terrors of Claney Island to put ZD0 on the 
map once more. The card is quite simple, 
but obviously authentic. It seems a shame that 
a big, lovable guy like Barney should have 
missed such a momentous QSO and not be 
able to add yet another rare call to his list. 

But, as I said before, DX-mania makes men 
very mean, very mean indeed. 


available. 1 * 2 A passing acquaintance with 
geometry and trig opens further horizons in 
classical antenna theory and practice. 3 * 4 Even 
if you refuse to run down to the local ham 
emporium for fresh reading matter, there is 
hope. This article is an attempt to suggest the 
reasonable approach to thinking for yourself in 
distinguishing antenna fact from antenna fic¬ 
tion. 

What do we look for in articles or ads 
featuring antennas? The list probably goes 
something like this: 

1. Price (Alternatively, cost and effort to 
build) 

2. Gain 

3. SWR (standing wave ratio) 

4. Front-to-back ratio (also front-to-side 
ratio) 

5. Bandwidth 

6. Size and weight 

The order of priority varies with the individual, 
but all of these items are significant. Some of 


Dick Ehrhorn K6CTV/4 
1501 72nd St. No. 

St. Petersburg 33, Fla, 
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us (apparently) are also swayed by recitations 
of DX worked with the new antenna, usually 
in a short period of time with 150 watts or 

less. 

Price 

The price factor is pretty much beyond the 
scope of this article, except to note that the 
price you pay is generally reflected fairly well 
in the physical construction of the antenna. If 
physical strength is not too much of a factor 
in your location, price is not a very good indi¬ 
cation of the “best” array for you. 

Gain 

Gain, generally speaking, is the ratio of 
power density radiated by the antenna in its 
most favored direction to power density radi¬ 
ated by a specified reference antenna in its 
most favored direction. Two types of reference 
antennas are in common use—the half-wave 
dipole and the more esoteric isotropic radiator. 
The latter is a hypothetical device which radi¬ 
ates uniformly in all directions, three-dimen- 
sionallv. Because of the dipole's mildly direc¬ 
tive pattern, it exhibits a little over 2 db gain, 
referred to the isotropic radiator. Antenna gain 
figures have significance only when the refer¬ 
ence antenna type is explicitly stated . 

Practical high frequency antennas for ama¬ 
teur use must ordinarily operate within a very 
few wavelengths (at most) of ground. This 
nearby reflective surface drastically influences 
every antenna's vertical radiation pattern. Con¬ 
sequently, the most favored direction must be 
described not only as forward, but also in terms 
of the vertical angle of the main lobe. The in¬ 
fluence of nearby ground on antenna gain, 
vertical pattern, and feed-point impedance is 
discussed at length in the references. It is 
sufficient here to point out that one antenna 
may in practice show apparent gain over an¬ 
other simply because the elevation of its main 
lobe happens to correspond more closely to 
the optimum vertical radiation angle for the 
particular path and propagation conditions ex¬ 
isting at the time. 

A confusion factor introduced by current 
receiver design practice is the S -Meter Decibel , 
or SMDB. Over the years since Hertz and 
Marconi, it has become popular to express 
power ratios by finding their common loga¬ 
rithm (yielding the ratio expressed in bels) 
and multiplying by 10 to get decibels . Recent¬ 
ly, receiver designers have found it unneces¬ 
sarily restrictive to calibrate S-meters in terms 
of conventional S-units of 6 old-fashioned deci¬ 
bels (db). The exact definition of the new 
S-unit is something of an enigma. Consequent¬ 
ly, only data taken with laboratory test equip¬ 


ment, or with a receiver calibrated by labora¬ 
tory methods, can be relied on to indicate the 
true pattern of an antenna. This is one of the 
biggest reasons why authors' claims for home¬ 
brew antennas must usually be taken with a 
large grain of salt. 

Standing Wave Ratio 

The subject of standing wave ratio (SWR) 
has been widely treated in ham literature, yet 
many gross misunderstandings persist. Simply 
stated, SWR is the ratio of impedance mis¬ 
match between antenna and feedline. Since the 
feed-point impedance of any antenna varies 
considerably with height above ground and 
distance from surrounding objects, near-unity 
(1:1) SWR can ordinarily be achieved only 
by the use of an adjustable matching device. It 
is unrealistic to expect better than about 1.5:1 
SWR from any antenna, beam or otherwise, 
unless it is at least a wavelength clear of all 
objects or is matched while in position. As 
others have pointed out, though, an SWR of 
1.5:1 is of little consequence insofar as line 
losses are concerned.* 1 At 28 me 100 feet of 
fresh RG-8/U coax will introduce about 1 db 
loss when perfectly matched to the load (1:1 
SWR). The existence of a 1.5:1 SWR causes 
only about 0.02 db additional loss. As a matter 
of fact, an SWR of about 13:1 is required to 
double the I db loss inherent in a perfectly- 
matched line! On the other hand, high SWR 
presents difficulties with respect to transmitter 
loading and the use of a low-pass filter. Also, 
a system operating with high SWR on the 
transmission line is usually more frequency- 
sensitive than a well-matched one. The most 
important thing to remember is that trimming 
the feeder or using an antenna tuner at the 
transmitter changes only the apparent SWR 
(actually, the live input impedance) seen by 
the transmitter. The actual SWR on the line, 
and hence line losses and system frequency- 
sensitivity, can be changed only by varying 
the match at the antenna. 

Estimating the Probable Performance 

of Arrays 

Although it is sometimes difficult to accurate¬ 
ly evaluate the validity of performance claims, 
a respectable estimate can often be achieved 
by combining some knowledge of basic radiat¬ 
ing elements with a bit of insight into the 
effect of array configuration. A most useful 
principle to remember is that of pattern mul¬ 
tiplication, which may be stated thus: the 
overall pattern of an array of elements is de¬ 
termined by multiplying (the pattern of a 

* See Kef. (1), pp. 77, 84, 85. 
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single element of the basic type used; X (the 
pattern of a similarly spaced and phased array 
using isotropic radiating elements'. .Also, the 
principle of reciprocity states in eftecr Aat the 
transmitting and receiving patterns of an an¬ 
tenna are identical. If a voltage applied to 
antenna A produces a current in antenna B, 
then the same voltage applied to B will pro¬ 
duce the same current in A. This principle of 
reciprocity applies only if the medium connect¬ 
ing the two antennas is linear and bilateral— 
that is, if propagation characteristics of the 
connecting path are identical in either direc¬ 
tion. This is often not the case with ionospheric 
skip. 

Aside from the composite array’s radiation 
pattern in the horizontal plane, its SWR, and 
its bandwidth, some thought must be given to 
the implications of polarization and propaga¬ 
tion phenomena, the antenna environment 
(height and surrounding objects), and so 
forth. Finally, one should recognize that DX 
worked" recitations are significant only when 
the antenna in question is compared directly, 
on a con tact-by-con tact basis, with a reference 
antenna whose characteristics are well-known. 
Even the most casual ham should realize that 
band conditions vary greatly with time, that 
spectacular results frequently can he achieved 
with low power and simple antennas, and that 
SMDB’s cannot he relied upon. Even contest 
results have little significance without details 
as to operator and equipment, quantity, quality 
and dedication of the competition, and propa¬ 
gation conditions. 

The majority of antenna interest and adver¬ 
tising in amateur publications today is related 
to three varieties of parasitic array—the con¬ 
ventional parasitic beam or vagi, the cubical 
quad, and the ‘dual diversity” array recently 
described in 73 : 6 A wide variety of driven 
arrays (i.e., those whose elements are all 
excited directly by physical connection to a 
feed system) are described in the references, 
and are capable of giving good results without 
undue complexity. None of these has ap¬ 
proached the popularity of the rotable parasitic 
array for amateur usage however, probably 
because the latter offers somewhat better (uni¬ 
directional) gain per square foot of sky. Two 
simple driven arrays are nevertheless of sub¬ 
stantial current interest, due to their use as 
elements of the parasitic arrays mentioned 
above. 

The one-wavelength square loop, used as 
the basic element of the cubical quad, is shown 
in Fig. I a. It is convenient to think of this as 
two half-wave dipoles, spaced vertically by 
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ONE-WAVELENGTH SQUARE LOOP 

FIGURE IA 



FIGURE IB 

one quarter wavelength, with corresponding 
(eighth-wave) end sections bent 90 to meet. 
Since the two dipoles are “in parallel,” they 
are electrically in phase. The gain of a broad¬ 
side 2-element array of half-wave elements 
spaced a quarter-wave is of the order of 1 to 
2 db over a dipole. The end eighth-wave sec¬ 
tions normally contribute little to radiation 
because of the small current which flows in 
them; hence, the loss due to bending these 
ends 90° is small—not over 1 db. Thus the 



FIGURE 2A 



HORIZONTAL RADIATION PATTERN 
Turnstile In Verticol Plane 

FIGURE 2B 


net gain of the full wave loop is slightly under 
1 db, with directivity perpendicular to the 
plane of the loop (broadside). (See Fig. lb.) 

The turnstile antenna, shown in Fig. 2a, is 
commonly used at VHF and UHF, with the 
dipoles in the horizontal plane, as an omni¬ 
directional radiator with horizontal polariza¬ 
tion and a gain in the horizontal plane of about 
-3 db. Along an axis perpendicular to the 
plane of the dipoles, however, the turnstile 
radiates with circular polarization and a gain 
of approximately 2 db over a reference dipole 
(Fig. 2b). This antenna is the basic element 
of the K6CT “dual diversity” array. 

The third type of basic element widely used 
in parasitic arrays is the dipole itself, with a 
gain (by definition) of 0 idle db (one). The 
horizontal pattern of a horizontal dipole is a 
figure eight, as shown in Fig. 3a; that of a 
vertical dipole is circular, as in Fig. 3b. 

Now we need some information about the 
pattern (and gain) of the basic parasitic con¬ 
figuration and we will be ready to analyze our 
three popular beams. Table I derived from 
calculations and measurements made in numer¬ 
ous professional labs, using conventional vagi 
arrays. Applying the pattern multiplication 
principle “backward,” we divide the yagi pat¬ 
tern (s) by that of a basic dipole element in 
order to derive the pattern characteristics of an 
equivalent array of isotropic elements. 

It should be noted that gain is more a func¬ 
tion of total boom length than of number of 
elements; placing more elements than indi¬ 
cated by the table on a boom of the length 
specified results in only slightly increased gain 
(seldom much over 1 db). The operating 
bandwidth over which pattern and SWR re¬ 
main fairly satisfactory is substantially reduced, 
however. The range of maximum gain values 
given in the table results from differences of 
opinion among various experts, and illustrates 
the considerable difficulty of making precise 
gain determinations. 

The gain of a dipole (with respect to a 
dipole) is bv definition 0 db. Pattern multipli¬ 
cation for parasitic arrays of dipole elements 


TABLE I 

Maximum possible gains of parasitic arrays 
of isotropic elements (referred to a single 
isotropic radiator) 

No. Boom Length, Max, Gain 

Elements Wavelengths Range, db 

2 0 1 5 0 5 7 

3 03 7]0-8*.7 

4 0.5 8.7-9.5 

More than 4: Add 0.4 wavelength boom length 

per element; Add 2.5 to 3 db gain for each 
doubling of number of parasitic elements, up to 
a maximum of about 20 elements. 
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ANNOUNCING 



MODEL 126 MODEL 621 MODEL 221 


MODEL 126 

Another first from Amplidyne! A VHF 
three band crystal controlled nuvistor 
converter. It features a built in power 
supply, 3 Db noise figure on 6 & 2, 
4 Db on 220 Me., 30 Db gain, two 
6CW4 grounded grid overload proof 
Nuvistor I. F. amplifier for perfect 
match to the receiver. This unit avail¬ 
able with either 7-11, 14-18, 26-30, or 
30.5-34.5 Me. I.F. output. Priced at 
$94.50. The size is identical with the 
Model 221 and is a matching com¬ 
panion. 


BOX 673 



MODEL 621 

At long last, a new VHF transmitter 
that incorporates all these long needed 
features: 60 watts input on 6 AND 2; 
high level plate modulation; full met¬ 
ering of all circuits, including RF out¬ 
put; VFO and antenna relay controls 
built in; built in dummy load; four 
internal crystal sockets and one socket 
located on the front panel for easy 
access. This unit utilizes a high effi¬ 
ciency final, the 8150 compactron, 
which is designed for full rated opera¬ 
tion to 175 Me. The dimensions are 
14" wide, 8" high, and 10" deep. 
Priced at $229.50 our plant or through 
your local distributor. 


MODEL 221 

A 220 M. adapter that is used with 
the Model 621 transmitter or any unit 
which will supply modulation, power, 
and 55 Me. RF. Input power is 18 
watts CW or 15 watts on AM. The 
dimensions are 4" wide, 514" high, 
and 10" deep. All AMPLIDYNE LAB¬ 
ORATORIES products have white silk- 
screened lettering on a green faceplate 
and black cabinets. Price $72.50 
FOB Kings Park, N. Y. 


MPUDYNE LABSI 

KINGS PARK LI NY 


The standard Amplidyne 
guarantee of one year on 
tubes, two years on parts 
applies to all the above. 
Order direct from our 
plant or see your local 
distributor. 


See The 73 October Buy¬ 
er's Guide for full prod¬ 
uct line. 

Write for your copy of 
THE AMPLIDYNE VHF LINE. 
Distributor inquiries invited. 


therefore yields exactly the same numbers pre¬ 
sented in Table I, except that the gains are 
now referred to a dipole. The corresponding 
vagi gains relative to an isotropic reference 
are those given plus the 2.1 db gain of the 
dipole basic element over isotropic. Multiply¬ 
ing the basic array pattern shape of Fig. 4 by 
the familiar figure-eight of the dipole elements 
yields the well-known horizontal pattern of the 
conventional (horizontal) multielement para- 
sitic beam (Fig. 5). 

Applying the same approach to the cubical 
quad suggests a gain of about 5M to 7 db maxi¬ 
mum (5.0 to 5.7 db array gain plus about 1 
db gain for the basic loop. The horizontal 
pattern of a horizontally-polarized quad is 
similar to that of the two element yagi; al¬ 
though the null off the quad element “ends” 
may not be quite as sharp because of the bent 
elements, the net current in each vertical 
member is zero and little vertically-polarized 
radiation occurs. It should be noted that the 
stacked-dipoles effect of the basic loop results 
in a slightly greater emphasis on low angle 
radiation from the quad when relatively close 
to ground (compared with a yagi at the same 
height). Experimentally measured quad gain 
figures have been slightly less than indicated 
by this analysis; the interested reader would 


benefit by reading the detailed discussion 
found in Ref, (5). 

The K6CT "Dual Diversity" Array 

The “dual diversity” antenna described in 
73 6 is one for which results of precise, com¬ 
parative performance tests are not yet avail¬ 
able. For that reason it makes an interesting 
example for the application of our elementary 
analysis technique. We must realize that this 
simple approach cannot be expected to provide 
precise numerical answers, and that in some 
cases it may overlook factors significant 
enough to change the results appreciably. 
Thus, our estimate must always be subject to 
refinement on the basis of more exact analysis 
or the results of carefully controlled tests. So 
far, such data has not been published on the 
K6CT array. 

Applying pattern multiplication to a three 
element parasitic array of turnstile elements 
yields a probable net gain of about 10 db (2 
db turnstile gain plus 8 db array gain) over 
a dipole. This gain cannot be realized, though, 
unless the propagation medium permits the 
transmitted wave to arrive properly polarized 
at the receiving antenna. For a line-of-sight 
path, this means that the receiving antenna 
must also be circularly polarized, with the same 
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Horizontal Holf-Wove Dipole 

FIGURE 3A 


N 



iDirection Of Dipole Conductor is Perpendicular To Plane Of Paper) 

horizontal radiation pattern 

Vertical Half-Wave Dipole 

FIGURE 3B 

rotational sense as the transmitting antenna. 
Polarization shift phenomena in ionospheric 
skip propagation, however, makes this ease 
more difficult to analyze. 

As a start, let’s consider the K6CT array for 
what it physically is—a vertical vagi and a 
horizontal yagi, sharing a common boom and 
fed 90 out of phase. It can be proven that 
two yagis mounted in this fashion will not 
interact (except through the feedline), since 
each lies entirely within the other’s plane of 
zero potential. (This suggests a practical 
means for interlacing beams for two bands 
without interaction worries, but that is an¬ 
other story for another day.) With this back¬ 
ground, we can justify treating the array as 
two separate antennas, each receiving and radi¬ 
ating half of the transmitted power. If the 
array gain is 10 db, each yagi alone will yield 
half that, or 7 db. 

Because of differences in vertical radiation 
patterns, a signal radiated by a vertical anten¬ 
na and a signal radiated by a horizontal an¬ 
tenna in the same location generally will not 
follow the same path to the receiving antenna. 
In addition, polarization of a wave is often 
shifted to some degree during the process of 
ionospheric reflection. Consequently, it is most 
improbable that the two components of a sig¬ 
nal from a K6CT array will retain both their 
polarization and their phase relationships. 


Since both characteristics are modified in trans¬ 
it by essentially random effects in the iono¬ 
sphere, the two waves will generally arrive at 
the receiver with a random relationship in 
polarization, phase, and amplitude. In this 
case, they are just as likely to cancel as to rein¬ 
force each other. A complete analysis would 
require a statistical approach and considerably 
more propagation data than is readily avail¬ 
able; it is probably safe to conclude that, on 
the average, the effective gain of a “dual diver¬ 
sity” array as described by K6CT will approx¬ 
imate 7 db. The polarization diversity effect 
may result in greater apparent gain, when 
compared with a single yagi, over a long path 
at any particular moment. 

Neither KGCT’s article nor our analysis here 
attaches any particular significance to the role 
of the turnstile feed system in providing an 
antenna with dual polarization. K6CT used it 
primarily as a convenient method of feeding 
his two yagis. George stated that the key to 
“polarization diversity” performance is the an¬ 
tenna’s ability to radiate and to intercept both 
vertical and horizontal polarization equally 
well. If that is actually the case, then the func¬ 
tion can be accomplished by mounting a single 
yagi with the elements tilted 45°. Something 
for nothing? Not quite—we lose the 2 db turn¬ 
stile gain this way. But the configuration of the 
K6CT array makes it difficult for many hams 
to support and rotate it. It may often be easier 
to pick up the extra 2 db gain by lengthening 
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FIGURE 5 
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the boom 0.2 wavelengths and adding a fourth 
element. This approach has been successfully 
used by the CB boys (you should pardon me 
for bringing it up here) and it just may be that 
one isolated occasion where we can learn some¬ 
thing from them. 

The extent to which the vertical radiation 
component of a polarization diversity array is 
doing the work will largely determine the F/B 
and F/S ratios of that antenna. The horizontal 
directivity patterns of typical vertical and 
horizontal yagis are shown in Figs. 4 and 5, 
respectively. (The vertical dipole’s horizontal 
pattern is circular, like that of an isotropic 
radiator. Hence the pattern of a vertical yagi 
is similar to that of an array of isotropic ele¬ 
ments.) If the vertical portion is contributing 
little compared with the horizontal portion, 
then the apparent array pattern will approxi¬ 
mate that of a horizontal vagi. F/B is typically 
15 to 25 db and F/S may be 25 to 35 db or 
higher. If the vertical yagi is contributing sig¬ 
nificantly to the signal path, however (which 
it must sometimes in order to justify polariza¬ 
tion diversity), then the pattern will look more 
like that of Fig. 4. Consequently, a good share 
of the time, the diversity array must be ex¬ 
pected to show a F/S as low as only 2 or 3 db. 
F/B should ordinarily run about the same as 
that of either antenna alone—certainly there is 
no reason to expect it to be better. The author 
has run preliminary tests on a pair of “dual 
diversity” arrays of the K6CT variety, and the 
results, though not precise, do tend to confirm 
the preceding estimates. 

Conclusion 

This article has underscored several of the 
more significant factors which must enter into 
the evaluation of an antenna’s actual or poten¬ 
tial performance. Application of the principles 
and facts presented here should enable most 
hams to arrive at fairly sound conclusions rela¬ 
tive to advertising claims and the selection of 
that new beam. Better vet, it mav even influ- 
ence a few rugged individuals to page through 
an antenna manual or two, rummage through 
the neighborhood surplus yard, and then build 
themselves some exotic scenery. Antennas are 
one of the comparatively few remaining areas 

in ham radio wherein the home handvman can 

# 

meet or beat store-bought gear with modest 
effort, save money (even considering trade- 
in!), and derive a sense of satisfaction. 

. . . K6CTV 
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1 — Reflector 
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3740 Summers Lane 
Klamath Falls, Oregon 


How to Fi a Box 


When you see a Jim Dandy metal cabinet 
with chassis and front panel at a bargain price, 
do you ever get a yen to see just how much 
stuff you can crowd into it? I suspect that this 
is one of the secret vices of that group of hams 
who get their kicks out of construction projects. 
It s something like not being able to walk past 
a surplus radio store. 

Well anyway, when I saw WRL pricing a 
cabinet, complete with all of the above, for 
$2.98, the temptation was too much; in fact, 
I purchased two. I decided to build an 813 
final amplifier, complete with power supply, 
all in this 15" x 7" x 9" box. The results may 
be viewed in the illustration. 

Construction 

When you anticipate mounting this much 
hardware on a chassis you spend a whole day 


just figuring out where to punch the holes, 
what size holes to punch, finding the necessary 
punches and drills to do the job and, last but 
not least, punching said holes. It helps to either 
own the necessary punches or have a friend 
who will loan them. Various holes were 
punched or drilled to satisfy the needs of trans¬ 
formers, meters, dials, chokes, filter condensers, 
etc. The roller coil, resurrected from an old I3C- 
375E, was mounted on bushings behind the 
panel and the 813 was mounted horizontally 
with the plane of the filament in a vertical 
position. Under the chassis a tapped grid cir¬ 
cuit was placed next to the front panel. The 
resonating and loading capacitors of the plate 
circuit are to the rear. Actually, plate tuning is 
achieved by turning the roller coil from the 
front, though the resonating capacitors may 
be turned by reaching behind. It is a double 
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spaced midget dug up from the junk box which, 
when clear meshed, just tunes the tank cir¬ 
cuit on 80 meters. The loading capacitor is 
a 500 mmfd single spaced job and of course 
needs adjustment once per band. The rest of 
the component placing should be self evident 
from the photograph, with the exception of 
the silicon rectifiers which are mounted under 
the chassis with 500K resistors shunted across 
them on a fiber terminal strip. 

The circuit of the amplifier is a straight 
forward arrangement with band switching in 
the grid circuit by means of a tapped coil. The 
combination roller coil and tank capacitor in 
the pi-network of the output will reach all 
bands. Neutralization has been left out for 
want of space for a neutralizing capacitor. The 
amplifier is stable on 80, 40, and 20 without 
neutralization. If much were to be done on 
15 or 10 some method of neutralizing should 
be incorporated. Possibly a reversed link could 
be used. 

The power supply utilizes a 700 v trans¬ 
former resurrected from antiquity, but any TV 
replacement transformer will work. The recti¬ 
fiers are 400 PIV 300 ma 25 cents a piece 
items available from almost any bargain sheet. 
These are bridged with 500K Sw resistors to 
insure equal voltage division or inverse peaks. 
The low-high power switch makes it possible 
to operate at half or full voltage. The 5 and 6 
volt filament windings are connected in series 
to furnish 10 volts for the 813. With the power 
switch olf the voltage is a little high but is 
about right when the power supply is turned 
on and loaded. 

Operation 

The photo shows the 813 amplifier being 
driven by an HT 18. This furnishes about 4 
watts of drive which is sufficient drive for 
anything but plate modulation. Fireworks 
would result if you tried to plate modulate 
an amplifier of this size with the spacing pro¬ 
vided in the box anyway. Using the NFM 
exciter pictured I get about 125 to 150 watts 
output with an input between 200 and 250 
watts. Gridleak bias is satisfactory for this 
mode of operation. If CW operation is to be 


used, part of the bias should be battery, caus¬ 
ing the plate current to drop just sufficiently 
to be within the dissipation rating of the tube, 
but not low enough to unload the power sup¬ 
ply. If the power supply were switched to the 
low voltage position it would be alright to 
operate with class C battery bias on CW. 

Several varities of AM were tried. Perhaps 
the best and cheapest was the use of a series 
6AS7G cathode modulator. With this circuit 
the effective voltage of 813 is down to about 
1200 volts or less and plate current will run 
around 125 ma when properly loaded. With 
this arangement about 60 watts of well modu¬ 
lated if output is obtained, as can be seen in 
the accompanying photo taken with a polaroid 
attachment for a Tektronix scope. 

As with all methods of variable efficiency 

* 

modulation the loading must be heavy and the 
excitation must be reduced to a lower value 
than when operating CW. 

Standard grid modulation using battery 
bias and transformer coupling works very well 
also. In this case the voltage goes to about 
1600 volts with a plate current of 115 ma. The 
efficiency is lower but the added input brings 
the output to about the same value. The 813 
shows a little color. Excitation and loading is 



Series cathode modulated 813 



Grid modulated 813 



Class B linear 813, driven by 6K6 plate and 
screen modulated 
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SERIES CATHODE MODULATOR 


a bit more critical than with the cathode modu¬ 
lation but, as can be seen from the photo, the 
pattern is about the same. 

Using fixed bias in the neighborhood of 175 
volts (this seems high but seemed to be the 
value for our particular 813 of unknown his¬ 
tory) the amplifier works very well as a class 
B linear AM amplifier. Not having AM in the 
exciter pictured we used parts of an RCA 
demonstrator which had a single 6K6 plate 
and screen modulated. The plate voltage and 
current value of the 813 stage were about 
the same as with grid modulation. As can be 
seen from the pattern, there is slightly more 
tendency toward flattening. 

If the resting current were held to about 
75 ma (to avoid too much voltage variation) 
the amplifier should work ok as a SSB linear. 
This was not tried. 

All in all we got quite a bit in a very small 
box and it will serve very well for our portable 
needs which call for a little power. 

. . .W7CSD 
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Four Bands on the KWM-1 


Louis Weber K6GHU 
762 Juanita Avenue 
Santa Barbara, Calif, 


With the declining sun spot cycle and loss 
of availability of the higher frequencies, the 
usefulness of the KWM-1 is limited by the 
lack of 40 & 80 meters, I decided I would try 
to put mine on 40 meters with the idea that 
the original 3 bands would not be affected in 
any way and no holes would be put in the 
front panel or cabinet. I succeeded to the ex¬ 
tent that it can still be operated exactly accord¬ 
ing to the instruction manual with no apparent 
changes and yet, with a few simple adjust¬ 
ments, it operates on 40 with equal facility. 

The first change, and one you may want to 
make even though you go no farther, is to 
make the unit operate on either upper or lower 
sideband. This is comparatively simple and 
anyone should be able to do it. The only parts 
that are needed are a plated crystal and socket, 
and a spdt slide switch. The crystal ° should 
be calibrated to .01% or better as measured 
into a 32 mmfd input capacity. To find the 
proper crystal frequency take the BFO crystal 
frequency and subtract 455 kc from it. Then 
taking this number subtract it from 455 kc and 
you get the lower sideband BFO crystal fre¬ 
quence. For instance, my crystal was 456.95 
ke, subtracting 455 kc I got 1.95 kc. Then 
subtracting 1.95 kc from 455 kc I got 453.05 
kc. 

Before installing any parts drill a 1/32 inch 
hole through the slide button of the switch. 



Install the crystal socket to the right and 
slightly forward of the present crystal socket 
XY1 on the chassis and tie the two adjacent 
terminals on the ervstal sockets to pin 1 of V9, 
Mount the spdt slide switch on a small alumi¬ 
num bracket directly below the crystal sockets 

✓ IF 

and tie the center of the slide switch to pin 
6 of Y9. Tie the outer terminals of the crystal 
sockets to the outer terminals of the slide 
switch. Put a 6 inch piece of 1/32 inch piano 
wire through the hole in the switch button and 
place a right angle bend in the wire above and 
below the button and run the other end out 
through one of the holes in the ease (see Fig. 
1); bend an end on it and trim to a convenient 
size so that you can throw the switch. This will 
allow you to operate on either upper or lower 
sideband. Although the Collins KWM-1 book 
says this crystal should match the mechanical 
filter, I ordered the new crystal, as calculated, 
and it worked very well; in fact, I have tried 
3 different 3.1 kc Collins filters with it and 
there was no noticeable difference. 

To put the KWM-1 on 40 meters it is neces¬ 
sary to extend the range of the four exciter 
tune coils. Since they are designed to tune 
from 10 meters to 20 meters by increasing the 


* From R. E. Woods Electronics, 2164 North Parkway 
Drive, El Monte, Calif, for $4.95 plus tax and postage. 



Fig. 1 Fig. 2 
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inductance with the slugs, it is possible to add 
enough capacity to go to 40 meters and still 
maintain approximately the same LC ratio as 
it has on 10 meters. 

The first step in putting the KWM-1 on 40 
meters is to check the exciter tune control. 
This should peak the lowest frequency you use 
on 20 meters not lower than the 15 calibration. 
If it is lower, retime so it is between 15 and 
16 as follows: Tune up on 20 meters with the 
meter switch in PA grid and the emission 
switch in tune. Turn the FIT on and advance 
the mike gain until the meter indicates. Move 
the exciter up a little and repeak the 4 slugs as 
indicated on the meter. Reduce or advance the 
mike gain to get indication but keep it at a 

minimum. You mav have to do this in two or 

#■ 

more steps to move it the required amount. 

Now tune up on 10 meters and peak C62, 
C15, C27, and C37 just as you peaked the 
slugs on 20 above. These are the capacitors in 


the cans, next to the slugs, accessible from the 
top of the chassis, right under the exciter time 
bar. After you get the capacitors peaked for 10, 
you go back and repeak the slugs on 20, You 
repeat this process until no additional improve¬ 
ment is apparent and 20 tunes high enough so 
that you have room to tune 40 below it. Then 
the KWM-1 should be in tune and tracking on 
10, 15, and 20 and you are ready to proceed 
with the construction. 

The next step is to build switches for each 
of the exciter tune coils using relay parts from 
Guardian kit #200~M3. Cement pieces of fibre 
board (approximately IX x % inches with A 
inch hole in one end to fit over coil form) to 
the coil form with Duco cement and mount 

the relay leaves on these so that the contacts 

* 

will close when the exciter tune control is 
about 143*. Use % inch Incite rod threaded with 
a X-20 die (or narrower rod to fit inside the 
coil form) X to 7/16 inches long above the 


EXCITER TUNE CIRCUITS * 


HIGH FREQUENCY CRYSTAL OSCILLATOR 


GRID CIRCUIT 




PLATE CIRCUIT OF THE RF AMPLIFIER OF THE RECEIVER AND TRANSMITTER PLATE CIRCUIT OF THE TRANSMITTER DRIVER 


_l 




FINAL AMPLIFIER * LOWER SIDEBAND CRYSTAL * 



Changes and additions are indicated by heavy lines. 
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slugs to actuate the relay leaves and thus close 
the switches. Adjust the length of the rods and 
the position of the relay leaves so that all four 
switches close at about the same position— 
about 14M so that they open soon enough to 
peak 20. See Fig. 2 for more details. 

Mount a 7 to 45 mmld trimmer (Centralab 
822BN, 825BN, or Erie TS-E) in the top of 
each can that goes over the coils so that it can 
be tuned with the can in position. Be sure the 
trimmer does not interfere with the switch 
action or short the switch to ground. Use about 
a #28 insulated flexible wire to connect these 
trimmers in parallel with the disc ceramics to 
be added. (See Fig. 2) 

On each coil solder in a disc ceramic of the 
proper value and wire in the trimmer so that 
when the switch is closed they are in parallel 
with the original capacitor in the tuned circuit. 
Add a 88 mmfd capacitor and the trimmer 
in parallel with C62 and Cl74. Add a 150 
mmfd capacitor and trimmer in parallel with 
C13 and CIS. Similarly a 82 mmfd capacitor 
on C27 and a 150 mmfd capacitor on C37. 

Get a crystal for 40 meters and plug it in 
any socket of the crystal box which you can 
spare. The frequency of this crystal is simply 
the bottom frequency of the band you want 
plus 4 me and divided by 2. For instance, if 
you want 7200 kc for 40 phone, then by simple 
math (7200 + 4000) -r- 2 = 11200 kc H- 2 = 
5600 kc (.01% xtal into 32 mmfd input). If 
you have followed all steps so far, you should 
hear 40 meters when you use the crystal and 
peak the exciter tune between 14 and 15, 
although nothing has been tuned up yet. 

The next step is to convert the final to tune 

40 meters. Install a rotarv ceramic switch with 

✓ 

at least 2 poles in the front wall of the high 
voltage compartment. Connect one end of a 
100 mmfd mica condenser to the hot end of 
C42 and the other end to the ceramic switch. 


Lift C43 and C44 from ground and connect 
the ground end to the switch by taking them 
off the divider wall and mounting them on a 
#14 to #18 wire connected from the juncture 
of LIT & L12 to the switch. Let the ceramic 
parts of C43 and C44 rest against the wall for 
support. Finally connect a 470 mmfd silver 
mica capacitor from the output end of L12 
to the switch. See schematic for switch con¬ 
nections. By drilling an 1/32 inch hole in the 
switch knob and using a piece of bent piano 
wire out through the side cabinet holes, you 
can actuate the switch without opening the 
cabinet (see Fig. 3). If you desire, you can 
align the switch with the anti-vox control and 
use a shaft through this hole to control the 
final switch. If this is done, put the anti-vox 
pot on a dual coaxial pot with the vox gain 
and you still haven’t drilled a hole in the cab¬ 
inet. 

This completes the conversion and all that 
remains to be done is the tuning. Set the ex¬ 
citer tune control about half way between the 
stop and where the switches open. Get a strong 
signal on 40 meters from a signal generator or 
the calibrate position of another transmitter 
and peak the trimmers on the front three ex¬ 
citer cans. (Note: cans must be in position 
over coils). Now, with the meter in grid posi¬ 
tion, quickly set the fourth trimmer approxi¬ 
mately in tune the same way you did for tun¬ 
ing in the beginning. Next set the PA tune to 
0 and dip the final with the PA load control. 
Finally, peak the four trimmers with the meter 
in grid as described before and the job is done. 

The final has been changed from a pi L to 
a pi network on 40 meters only so the two coils 
are in series and it is only necessary to tune 
the load control on 40 meters. 

Your KWM-1 will work exactly as it always 

has, but when vou switch to the 40 meter 

crystal and peak the exciter tune between 14 

and 15, you will hear 40 meters on the receiver 

just like you hear 10, 15, & 20. Throw the 

switch you have installed on the final and 
* 

tune up by tuning for a dip with the load con¬ 
trol (the final tune is at zero) and you are 
ready to operate on 40 meters. . . . K6GHU 
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Your personal at¬ 
tention is a "must" 
at WRL. Our 18 hams 
are at your service 
day or nite. Write, 
phone, or wire. 

Leo I. Meyerson, W0CFQ 

* “MULTI-PAK” PSA-63 
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Universal AC P.S. Sili¬ 
con rectifiers. Dual HV 
600V/300V @ 300Ma, 

210W. Max. Bias 0-90 
VAC. Also available 
customized for Swan, 

G76, etc. Wt. 15 lbs. Wired $39.95, 
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Kit 


ANTENNA TUNNER 
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Mini — Matcher 

100 watt Kit. 
end led wires 


$10* 5 


MM-100 

Matches 
l /2 wave 
or multiplies to 50-75 
ohm coax. Xmttr. output. 
Steel case, 4x5x4". 150 
watts SB, 100CW, 75AM. 
Wt. 3 lbs. 


TECH-CEIVER 6A 


6 Meter Transceiver—Mobi I e— Fixed- 
Compact. Size; 5"H,9 l 4"W, 6"D. 5W. 
input with 8Mcxta!s, PTT. Rec ^ 



tunes 49-54 Me, AVC, AML, stable* *39* 5 
selective, speaker. Wt. 9 lbs. Less P.S. Kit $39.95 


PREAMPLIFIER DB-68 

Wired Preselector — 6-80 Meters. 6 

triode tube sections for average 24DB 
gain. Tunable, built-in 115VAC P.S., 
coax or twin lead, illuminated dial. 

6 3 4*6-5/8x7 l / 2 ". Sh. wt. 10 lbs. 1 yr. 
parts warranty. WRL Import. $3^9S 




All Band Vertical - Self supporting. Tunes to 
any amateur band 10 through 80 meters. De¬ 
signed to be fed with 52 ohm coaxial cable. 
Maximum power 1KW AM, 2KW PEP. Overall 
height 18 ft. ^Postpaid (Continental USA) 
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65 foot 

80 Meter 

Dipo 

With the rash of new SSB multi-band trans¬ 
ceivers hitting the market these days, more and 
more amateurs will be presented with the 
problem of installing 80 meter antennas. Those 
of us who live in houses located on small lots 
have a problem. The following is one solution. 

There is nothing new about inserting an 
inductance in series with an antenna to shorten 
the mechanical length, or connecting two or 
more dipoles to one coax feed line. However, 
finding descriptive information for the con¬ 
struction of such antennas is difficult. 

Those amateurs who have a 40 meter dipole 
antenna but lack space for a full length 75 
meter dipole can, for $3.50, put up a 75 meter 
antenna using the same space, same supports 


Joe Goode W6LVT 
918 N. Mabury St. 
Santa Ana, Calif. 


ie 

and feed line as the 40 meter antenna. The 
only expense is the purchase of two loading 
coils and necessary antenna wire and insulators. 

As to the results of this antenna, the follow¬ 
ing can be said . . . when compared to a 23 
foot vertical with a bottom loading coil, there 
is a radical improvement on 75 meters. During 
a 30 minute period the other evening, contacts 
were made in Texas, Georgia, Hawaii and 
Oregon. Signal strength was 9 or above with 
the exception of Hawaii. 

The construction of the antenna is illus¬ 
trated in Fig. 2. The loading coils are located 
20 feet from the feed line. The high current 
portion of the antenna takes place in this first 
20 feet, allowing the use of number 18 wire in 
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FIGURE 2 


40 Meter 



the loading coils. 12 feet of wire connects to 
the other end of the loading coils. 

The loading coils are B & W type 3023. 
Turns are removed to tune the antenna to the 
desired frequency. Refer to Fig. 1 for correct 
number of turns. 

Plastic strips % x 4 inches were cemented to 
the coil forms. Holes were drilled in either 
end of the strips. 6-32 screws were used to 
connect the antenna to the strips and either 
end of the coils. The plastic strips act as 
strain insulators as well as supports for the 
coils. Discarded toothbrushes will yield enough 
plastic strip for your installation. 

Plastic sandwich bags were slipped over the 
loading coils for protection from snow, ice. 
rain, dirt and birds. (Southern California in¬ 
stallations delete words snow, ice and rain.) 

Fig. 3 shows installation of the antenna to 
an existing 40 meter dipole, using the same 
coax. Strain insulators are connected to either 
end of the 75 meter antenna. The ends of the 
75 meter antenna are tied to the 40 meter 
antenna supports. The spacing between the 
40 and 75 meter antennas is not critical as 
long as they do not touch each other. 

Fig. 1 charts VSWR characteristics vs 
frequency. Number of turns pertain to each 
coil LI and L2. 

Check out procedure for the antenna after 
installation is as follows. Assuming that the 
75 meter phone band has been selected and 
the loading coils have been adjusted to 45 
turns, load the transmitter to the antenna. 
Change the frequency for minimum VSWR. 


Let’s assume this takes place at 3950 kcs. The 
dotted curve on Fig. 1 indicates such a con¬ 
dition. 

To cover the phone band with a minimum of 
VSWR, it is desirable to have the resonant 
point at approximately 3900 kcs. To accom¬ 
plish this it was only necessary to increase the 
length of one end of the antenna by 3 inches. 

During the process of adjusting the antenna, 
each end of the antenna should be varied bv 
the same amount if the adjustment requires 
more than 6 inches. 

The 12 foot section of the antenna should be 
cut to 13 feet. The extra foot of length can 
then be twisted back over the 12 foot section. 
This will leave approximately one foot of wire 
that can be used for adjustment without splic¬ 
ing. 

The exact length will be dependent on the 
installation. Surrounding objects will cause 
the end loading to vary. The added one foot of 
length should be adequate to compensate for 
these variations. 

A VSWR indicator is desirable to make 
these adjustments. If one is not available, the 
transmitter will suffice. Vary the frequency of 
the transmitter until the maximum antenna 
load is determined. This will be the point of 
minimum VSWR. 

. . . W6LVT 


FOREIGN SUBSCRIPTIONS 


The foreign subscription rate to 73 is $4.00 U. S, per 
year, however we will accept cash or checks in foreign 


funds at the 

following rates 
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Canada 

$3.75 

Germany 

16 DM 

Mexico 

$44 

Hong Kong 

$23 

Austria 

115 sh 

Italy 

2500 Lx 

Australia 

36/ 

Netherlands 

14.50 FI 

Belgium 

200 BF 

Norway 

29 NKr 

Denmark 

27.60 DKr 

Portugal 

1150 Es 

England 

28/6 

Spain 

200 Ptas 

Finland 

14.2 FM 

Sweden 

20.80 SKr 

France 

20 NF 

Switzerland 

17.50 SFr 


-7-9 

You say you’re a contester and don’t know 
when the Goose Bay QSO Party or the PAOC 
GW Contest is? Solve this problem by sub¬ 
scribing to 5 7 9, the only magazine devoted 
strictly to the fine art of contesting. 5 7 9 pub¬ 
lishes monthly listings and complete rules of 
all contests from small local QSO parties to 
monstrous DX contests. It also includes the 
earliest listings of high claimed scores and final 
results, reaching you only a week after the 
latest information is received. And cheap, too, 
only $2.00 per year. Send check, money order, 
or a roll of nickles to 5 7 9 Magazine, Peter¬ 
borough, New Hampshire. 
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The Drake IB 


Floyd O'Kelly W5VOH 
418 East Hickory 
Midland, Texas 



Photo I—A top view of the receiver. Note 
that a bead of solder extends the full length 
of the sideband selection box. 


The Drake 1-A receiver is an excellent ham 
band receiver that was designed primarily 
for single sideband reception. CW is also re¬ 
ceived with ease, but AM reception leaves 
something to be desired. It is true that AM 
can be received by the exalted carrier method, 
but if the AM station is not stable, FM s or if 
several AM stations in a QSO are not exactly 
zero beat—which is more the rule than the 
exception—it soon becomes desirable to have 
available a detector more suitable for AM. 

This is easily accomplished in the Drake 1-A 
and the price is probably within the reach of 
every Drake 1-A owner—720. The big fear of 
drilling a hole in the panel or cabinet is un¬ 
founded for this modification as the switching 
from AM to CW-SSB reception has been 
resolved by doubling up on one of the existing 
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Arrays priced to every budget: / 

Arrays for 3/4*2-6-10-15. ( 

20-40 meters from $5.95 to \ 
9 $999.00 —catalog on request. 



ANTENNAS 

SINCE ] 
1921 I 


GREATEST VALUES EVER OFFERED 

—The design, craftsmanship and 
technical excellence of Telrex — 

J “Beamed-Power” 

“Balanced-Pattern” Rotaries 


have made them the standard of 
comparison throughout the world! 
Every Telrex antenna model is 
engineered, precision machined, 
tuned and matched, then calibrated 
for easy and correct assembly at 
your site for repetition of our 
specifications without 'cut and 
try' and endless experimentation. 

Communication and TV Antennas 
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EVERYTHING IN AMATEUR ELECTRONICS FROM NEWARK 


COLLINS . HALLICRAFTERS • NATIONAL . HAMMARLUND . CLEGG . DRAKE 

and every other major line of Amateur-Citizens Band equipment and parts 



Htitt Send for the World’s Largest Electronic Catalog—628 Pages 


our 43rd year 


NEWARK ELECTRONICS CORPORATION DEPT. 73 
223 W. MADISON ST. • CHICAGO, ILLINOIS 60606 


• Complete Stocks 
• Lowest Prices 


□ Send FREE 628 page 1964 Catalog 

□ Send Current Used Equipment Listings 


• Best trade-in Allowances 


• Fastest Service 


Name 


Write— Call or visit our 
Ham Shack for personal 
friendly service. 


Address_ 

City____State__Code 


pane] switches—the antenna trim control. Some 
of the later model 1-A Drakes have already 
doubled up on this control and use it to 
switch in the crystal calibrator. This will not, 
however, alter the SSB to AM conversion ex¬ 
cept that the antenna trim control will have a 
triple function. 

The antenna trim shaft is removed from the 
antenna trim condenser and a quarter inch 
shaft coupler is slipped onto the fibre rod. The 
shaft is then reunited with the trim condenser 
and the quarter inch shaft coupler is moved 
up the shaft to a location about three inches 
from the front panel. (The exact position will 
be determined later.) 

A bracket should be made from a heavy 
copper strip and bent as shown in Figure 1. 
The “Top Lip” was tinned with solder on the 
bottom side to expedite easier soldering later. 
A small double pole double throw slide switch 
was mounted on the bracket as outlined in 
Figure 1 and the photo. (It is advisable to 
wire the switch before mounting the bracket.) 

The bracket is bolted to the chassis with an 
existing lug that is used to tie down one of the 
IF cans. The other end is soldered to the 
sideband selection box that contains T4. (See 
Photo.) Do not solder, however, until the 


following steps have been completed: 

Insert a half-inch long bolt into one of 
the tapped holes in the shaft coupler. Move 
the shaft coupler until the half-inch bolt is 
centered over the slide switch. Tighten the 
bolt and the shaft coupler’s set screw to the an¬ 
tenna trim shaft. Move the copper mounting 



OQ 

N 

m 


Fig. ] —A template of the copper brocket 
constructed to place the DPDT SSB-AM 
switch near the antenna trim control shaft. 
Copper was used because of its availability 
and ease of soldering. 
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Photo 2.—A side view of the conversion 
showing the position of the switch, shaft 
coupler and mounting bracket, 

bracket until the bolt in the shaft coupler will 
slide the switch in both directions by rotating 
the antenna trim shaft approximately 330 de¬ 
grees. Solder the copper bracket firmly to the 
side band selection box. This completes the me¬ 
chanical portion of the conversion. 

The wiring is very simple and straight for¬ 
ward, particularly if the switch was prewired 
before mounting. The use of shielded wire is 
recommended, but care should be exercised if 
the non-insulated type is used to avoid short¬ 
ing out some portion of the receiver. The .005 


coupling condenser used had sufficiently long 
leads to reach from the switch to the AGC ter¬ 
minal board, as shown in the photo. However, 
another Drake 1-A (judging from the serial 
number a much earlier production model than 
the one used in the photo) did not have the ter¬ 
minal board and it was necessary to add an 
extension to the coupling condenser to reach 
the 6BF6 tube socket. The 270K ohm bias 
resistor was mounted on the slide switch—this 
should be done before mounting the bracket. 

A shielded wire is used in the Drake 1-A to 
connect the grid of V8 to the cathode of V-10 
(see schematic for detail). Disconnect the 
shielded wire from V-10 and it should be long 
enough to reach the new switch. A new length 
of shielded wire is used to connect the switch 
to the cathode of V-10. This completes the 
wiring and the conversion, so turn on the re¬ 
ceiver and check for proper operation before 
replacing it in the cabinet. 

The AM-SSB switch performs two functions 
when switching from sideband to AM—it re¬ 
moves the first audio amplifier from the prod¬ 
uct detector and switches it to the AM 
detector (combination AM detector and AGC 
rectifier), and it stops the BFO from oscillating 
by grounding the feedback. 

The new Drake 1-B receiver will perform 
on sideband and GW as before, except, of 
course, the new SSB-AM switch should be in 
the SSB position. AM is received by rotating 
the antenna trim control until the slide switch 
is moved to the AM position. The sideband se¬ 
lection control may be placed in either the 
upper or lower sideband position. The choice 
can be determined by the QRM and optimum 
voice quality. 


V9 V8 vio 

6BF6 I2AU7 12AU7 

AVC Amp., Reef 




FIGURE 2 

Fig. 2.—A schematic of the converted por- components have values, 
tion of the receiver. Only the new conversion 


70 


73 MAGAZINE 











I am sure that if you own a Drake 1-A 
receiver and have the occasion to contact AM 
stations, you will find this conversion worth¬ 
while, but prepare yourself for a shock. The 
excellent bandpass qualities that are so notice¬ 
able on sideband will also be present in the 
AM position. It’s damn sharp—the stations are 
either rocking the speaker or absent. However, 
in the crowded conditions of the present day 
bands this will work to your advantage. The 
conversion is simple, inexpen sive, can be 
completed in less than an hour, will not harm 
the sideband receiving ability, and will in¬ 
crease the versatility of an excellent receiver. 

So, if you are thinking of trading your 
old 1-A for a newer model because it does 
not have AM receiving facilities, make this 
conversion and announce with pride, "The 
receiver here is a Drake l-B.” . . . W5V04 


(W2NSD from page 30) 

if the amateurs do not live up to the rules in 
12.0 that we may lose frequencies. Next they 
say, “A most significant trend has developed 
in the last few years which has caused increas¬ 
ing concern to the League as to whether the 
basic purposes and objectives of the amateur 
radio service . . . are being and may continue 
to be adequately achieved/ 5 

They then go on to tell the FCC that this 
‘trend’’ has arisen because they eliminated 
restricted voice bands back in 1951 and be¬ 
cause manufacturers are turning out too much 
good equipment. The remainder of the petition 
is taken up with a long list of ARRL Board 
resolutions and their proposed solution to the 
“trend,” a turning back of the clock to pre- 

1951. 

Frankly I am incredulous that the ARRL 
Board and its General Council would send 
such a petition to the FCC. Either they are so 
caught up in their own arguments that they 
fail to see the obvious or else they are so sure 
that they can jam this through by the use of 
political pressure that they don’t feel that they 
have to stoop to rational justification of their 
proposals. 

The ARRL says there is a trend, they iden¬ 
tify its causes and propose solutions. But never 
once do they in any way identify this trend. 
And further, they make no attempt whatever 
to document that their unidentified trend does 
in actuality exist outside of their imagination. 
Unless there is some political “fix” in it would 
seem to me that the ARRL petition should be 
rejected flatly and immediately by the FCC 
until the ARRL is able to present a definition 
of the trend which has caused all this difficulty 

(Turn to page 86) 


THANK YOU, 73 



Our thanks to 73 Magazine for a job 
well done in their vivid and accurate 
review of the new B & W Model 6100 
Transmitter in the November issue. 
(Page 84) 

Readers can see the all new Model 
6100 at their local distributors. 


BARKER & WILLIAMSON, Inc. 

BRISTOL, PENNSYLVANIA 
(215) STillwell 8-5581 


ALL BAND TRAP ANTENNA ! 


Reduces interference and 
Noise on Alt Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronfer. 
Clearer on All Bands! 




For ALL Amateur Trans¬ 
mitters. Guaranteed for 
500 Watts Power for Pi* 
Nat or Link Direct Feed, 
Light, Neat, Weatherproof 


Complete as shown total length 102 ft. with 87 ft. of 72 ohm 
balanced feedllne. Hi-impact molded resonant traps. (Wt. 8 oas. 
1" z 5* long). You just tune to desired band for beamlike re¬ 
sults. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Use as Inverted V for alt band power gain. NO 
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION! 
80-40-20-15-10 meter bands. Complete .. $14.95 

40-20-15-10 meter bands. 54-ft. ant. (best for swl's) ... 13.95 

SEND ONLY $8.00 (cash, ck., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete installation & technical Instructions fur¬ 
nished. Free information. 


Available only from: 

WESTERN RADIO — Dept. A7-I2 — 


Kearney, Nebraska 


COMING SOON—ANOTHER FIRST! 

TRANSTENNA 102A 

COUPLES TO FEED LINE 

PAT. PNDG. 

U.S.A. & CANADA 

A preselector second to none and a T-R switch beyond com¬ 
parison. Band svvtd 6 to 80 mtrs. Through pos for unity gain 
on all freq. 

FULL LEGAL INPUT + 20 to 30 db GAIN 

HOW IT WORKS 

(see ad in Oct. issue) 

NO TVI • NO SUCK OUT • OUTPERFORMS 
REQUEST LITERATURE POPULAR 1Q1 

DEALERS INQUIRIES INVITED {See QST Jan. 1963) 

_FIGHTER ELECTRONICS 33 Myrtle Ave,_I 

Cedar Grove, N.J. 
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Noise Reducer 


A noise reducing receiving adaptor is de¬ 
scribed which takes advantage of the fact that 
a transformer produces voltages of opposite 
polarity at its output 

In this gadget, these voltages, be they from 
noise or signal, are rectified by crystal diodes 
and made to appear across a potentiometer 
where the combined voltages can be equal to 
zero or plus and minus some value other than 
zero between ground and the arm of the po¬ 
tentiometer as it is moved up or down from its 


Charles Landahi W5SOT 
121 Barranca Road 
Los Alamos, New Mexico 


center position. Through the use of two similar 
transformers separated by a tube amplifier, 
phase shifted combinations of the plus and 
minus noise voltages can be achieved which 
cancel out on the potentiometers at a point 
different from CW signals. This feature alone 
can significantly improve the ability of a per¬ 
son to copy code signals through strong power 
line buzz, atmospheric crash static and Loran 
pulse noise. The basic circuit is shown in 
Fig. L 


6 AU6 


6 AU6 



FIGURE 2 
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ELECTRONICS 


THE CHOICE OF VALUE-CONSCIOUS AMATEURS THE WORLD OVER 


DELUXE 8-TUBE COMMUNICATIONS RECEIVER 

MODEL HE-30 


PROFESSIONAL-QUALITY 14-TUBE COMMUNICATIONS 

RECEIVER MODEL HE-80 





$5 MONTHLY 

imported 0n Easv p W p,an 

• Tunes 550 KCS to 30 MCS in Four Bands • Built-in 
O-Multiplier for Crowded Phone Operation • Calibrated 
Electrical Bandspread • Suoerheterodyne Circuit • Stable 
Oscillator and BFO for Clear CW and SSB Reception • Built-in 
Edgewise S-Meter 

Sensitivity is 1.0 microvolt for 10 db. Signal to Noise ratio. 
Selectivity is ±0.8 KCS at — 65db with G-MULTIPUER. 

Available in a semi-kit version with all major components 
premounted. Model KT-320 — only 64.95 Complete 


# m 


Imported 


10050 

■■I MM 

$7 MONTHLY 

on Easy Pay Plan 


• Dual Conversion on 6 Meters • 5-Bands: 550KC-54MC 

• Product Detector Circuit for Improved SSB Reception 

• Seoarate BFO and Q-Multiplier Circuits (can be used 
simultaneously) • Crystal Calibrator • Efficient Super* 
heterodyne Circuit • Effective Automatic Noise Limiter 

• Voltage Regulated Power Supply 

Features outstanding sensitivity, G-Multiplier selectivity 
and electrical bandspread, makes a handsome addition to 
your ham shack. Calibration crystal is sold optionally. 


LAFAYETTE MAIL ORDER 
& L. I. SALES CENTER 
111 Jericho Turnpike, 
Syosset, L.I., N. Y. 

-OTHER LOCATIONS - 

Jamaica, N. Y. Newark, N. J. 
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Natick, Mass. 
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SYOSSET LI., N.Y. 11791 
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In order for the circuit to do its job well, it 
has been determined by experiments con¬ 
ducted since the start of the project (May 
1957), that two stages of intermediate fre¬ 
quency amplification ahead of the noise reduc¬ 
ing circuit are needed for most applications. 
A complete schematic of the adaptor is shown 
in Fig. 2. The first amplifier in the string re¬ 
ceives its signal through a small series capac¬ 
itor attached to the plate of a conventional 
first mixer tube in the station receiver. The 
first amplifier also receives the beat frequency 
oscillator voltage. This will be referred to again 
later in this discussion. The second if amplifier 
has a gain control in its screen voltage supply, 
and, under strong signals, can be made to work 
as a limiter stage. Under weak signal condi¬ 
tions, it can also be operated as a normal if 


amplifier. The noise reducer stage receives its 
signal from the arm of a 100K pot. By adjust¬ 
ing the two 100K potentiometers, voltages are 
produced which have either negative or posi¬ 
tive going values for driving the grid of the 
first audio amplifier. Moreover, by varying the 
screen voltage of the limiter stage, changes in 
amplitude as well as small changes in phase 
shift can be made in these voltages prior to 
making them audible for listening purposes. 
The net effect of the noise reducing system is 
variable audio bandpass from zero to some¬ 
thing over 6 kilocycles wide. The operator is 
able to select a signal to noise ratio which can 
improve his ability to read a signal through 
some discouraging noise conditions. This fea¬ 
ture is a valuable enrichment since it has been 
found that a power line leak can be cancelled 
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FIGURE 4 


out and the code signals brought through for 
good copy. At the same time, the station re¬ 
ceiver, beyond the 1st mixer, was totally 
blanked out by the buzz. 

An important part of the system is the bfo 
voltage. This voltage needs to be variable from 
a low value to a value large enough to saturate 
the first two amplifiers. An adequate range is 
0 to 20 or so volts of 455 kcs signal. Fig. 3 
shows a suitable circuit. Another is described 
on page 224 of the 15th edition of The Radio 
Handbook. When static or noises are severe, 
crank up the bfo signal until the limiter 
stage begins to squeeze the crashes or pulses 
into tolerable listening levels. This will usually 
take place at some low setting of the 50K pot 
located in the screen supply of the limiter. The 
gain of the noise reducer stage is adequate to 
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FIGURE 3 

Note: This oscillator is separate from the 
bread board adaptor because I happen to 
have one made up in a separate shielded 

box. 


amplify the weak audio left over from this 
squeezing process. All that remains is to jockey 
the 100K pots until the noise has been balanced 
out, or, reduced to the point that CW is read¬ 
able. The system appears to work best on pe¬ 
riodic noises such as 60 cycle buzz, ac-dc mo¬ 
tors, and Loran pulses; however, it will attenu¬ 
ate atmospheric static and lighting crashes. 

The circuit as shown in Fig. 1, requires 
center tapped secondaries on the if transform¬ 
ers. Miller #012-C3 work well with IN34 
crystal diodes. It is suggested that the 100K 
potentiometers be of good quality. Normal con¬ 
struction practices were used on the adaptor 
and the bread board unit was assembled as 
shown in Fig. 4. The arrows indicate direction 
of signal flow or a control associated with a 
tube or transformer. The components were 
mounted on a steel chassis plate of 5" x 13" 
x 1/16" thick. The indicated layout places 
the potentiometers near their transformers and 
the shafts are in the clear for ease of adjust¬ 
ment. 

A second detector was not incorporated be¬ 
cause the CW and SSB sigs are hetrodyned in 
the first if amplifier. When the BFO is turned 
off, there are enough non-linear elements in the 
circuit to demodulate ordinary AM signals. In 
fact, under some conditions of summer static, 
it is best to leave the BFO running, zero the 
AM signal, and vary the amplitude of the BFO 
for best synchronous detection. This is a bit like 
'exalted carrier operation and tends to make 
voice signals more readable under adverse con¬ 
ditions. Finally, when noise is not a problem, 
run the potentiometers up toward the end of 
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* 1300 in/lbs rotation torque ^■■■; 

* SELF LOCKING BY STUROY WORM BEARS 4 J 

* AZIMUTH indication by selsyns \ *% 

* AUTOMATIC limit of ROTATION ygk 

* OEStCNEO FOR 2“0 0 MA$T|N6 


\ rat Amism ***** 


238 “ 


• SELF LOCKING BY STUROY WORM GEARS 4 

• AZIMUTH INDICATION BY SELSYNS \ V _ JfflBXMSEE. 

• AUTOMATIC LIMIT OF ROTATION \ *4*5* 

• OESIGNEO FOR 2“0.0 MASTING ..»*= 55 * 

• MALLEABLE CAST MASTING CLAMP SUPPUEO 

• OUTPUT SPEEO APPROX . I RPM ' \ t*^** 0 *^ WW-i 

• WILL FIT INTO OR ONTO A G* SIOEO TOWER TELREX LABS. 

WRITE FOR mtt PL-7? DESCRIBING THE WORLDS MOST POPULAR ANTENNAS AS8URY PARK H 4 



74 


73 MAGAZINE 










their travel and the unit becomes a rather or¬ 
dinary amplifier strip. 

The noise reducer carries no claim of being 
the ultimate in noise free reception. Variations 
to be tried in the future include the ‘Like New 
Mixer’ circuit described in the February issue 
of 73. At this station the device is being used 
on 80 and 160 meters to good advantage. It 
is the culmination of many pleasant hours of 
old fashioned experiment, and hopefully may 
find some use in the radio shacks of the ama¬ 
teur fraternity. 

. . .W5SOT 


B & W Filters 

Six meters is one of the most active ham 
bands these days, but due to its proximity to 
channel 2 many fellows have shied away from 
it, and some have who have built up equip¬ 
ment or invested in commercial gear have been 
plagued by those rascally indians. It is a shame 
to have troubles like this when they are so 
easily cured by the use of a good low pass 
filter. 

Barker and Williamson have just recently 
come out with two such filters, one for medium 
power and the other for the high power crowd. 
The medium power unit. Model 423, will 
handle up to 100 watts up to 52 me and re¬ 
duced power above 52 me. Its passband is 
30-54 me. The design consists of three sections, 
an input and output “M’ derived section and 
a middle derived section. It has SO-239 
input and output connectors. Price is only 
$9.66. 

The high power model, 427, will handle a 
kilowatt and gives better than 60 db attenu¬ 
ation from 62 me through the TV and FM 
channels. This has five tuned sections, “M” 
derived for the input and output and three “K” 
sections in the center. $19.86. 

We checked out both filters here at the 73 
labs, first running a curve on the passband with 
our sweep generator. This backed up the pub¬ 
lished specifications, showing B & W to be on 
the conservative side. Next we brought out our 
worst six meter TVI generator and ran it 
through the filter with our extremely suscep¬ 
tible RCA television set in the next room. 
Though channel two just barely creeps in here 
and is normally wiped clean by just about any 
six meter rig, were able to watch the usual 
dull trivia all the while the six meter rig was 
being used. 

The B & W filters work, they’re reasonably 
priced, they’re small. 


FREE Catalog 

OF THE WORLD'S FINEST 

ELECTRONIC GOV'T 
SURPLUS BARGAINS 


HUNDREDS OF TOP QUALITY 
ITEMS —Receivers, Transmitters, 
Microphones, Inverters, Power Sup¬ 
plies, Meters, Phones, Antennas, In¬ 
dicators, Filters, Transformers, Am¬ 
plifiers, Headsets, Converters, Control 
Boxes, Dynamotors, Test Equipment, 
Motors, Blowers, Cable, Keyers. 
Chokes. Handsets, Switches, etc,, etc. 
Send for Free Catalog—Dept. 73. 


FAIR RADIO SALES 

2133 EUDA RD. • Box 1105 • LIMA, OHIO 




6 meter, 150 mw., 4 channel, transistorized transmitter 
with AM modulator. Complete with transistors and 
50.5 me. crystal. Requires only 12 volts at approx. 35 
ma. Ideal for walkie-talkie or get 10 to 15 mile range 
with a beam. 

Only $14.95 ppd. while they last. 

VANGUARD ELECTRONIC LABS Dept. H-12 
190-48— 99th Ave. Hollis 23, N. Y. 
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QUICK CHANGE BASE LOADING Hl-Q COIL FOR 
75-40-20-15-10 METERS. Requires only 41/2 ft. 
car antenna—telescopes down to 2 ft. or less 
—50 Watts AM—200 SSB, PRE-TUNED TO EACH 
BAND—Can be peaked exactly on 75 by tele¬ 
scoping top section. No change required on 
other bands. Weather sealed, Mi-Q Air spaced. 
Fits all makes of original equipment car aerials. 
—Adapters included. NO LONG, FLOPPY, UN¬ 
SIGHTLY 8 FT. WHIPS, HUGE COILS OR SPRINGS 
TO RUIN CAR APPEARANCE. NO PARKING OR 
CLEARANCE PROBLEMS! No holes to bore—no 
extra cables to run. CHANGE BANDS IN 10 
SECONDS! INSTALLS IN 5 MINUTES—USE FOR 
REGULAR CAR RADIO TOO. WORKS 
\ WITH ANY MAKE OR MODEL TRANS- 
\ MITTER/RECEIVER COMBINATION. One 

I coil required for each band—ALSO 
Sut I CITIZENS BAND. Complete with in- 

2^y|f structions and guarantee. 


Send Only $1.00 

cify band) and pay $3.95 COD postage 
or send $4,95 for postpaid delivery in 
USA. Free information. Dept. M7-12 
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Better Results 

With AM 


Bert Viney VE3AZX 



i/ 


Low powered AM has its frustrations and 
its good points, but it is ham nature to want 
just a little bit more in range covered. 

For some time I have been seeking a 
means of improving two low powered com¬ 
mercial transmitters without getting into a 
major rebuild program. 

Negative Cycle Loading appeared to be the 
answer. 

The earliest clear explanation in the ham 


magazines was January 1959 W2NSD CQ. 
The article was ritten bv Lee Shacklee 
W6PQW who have full credit to that all time 
great of ham radio, John L. Reinartz K6BJ. 

The circuit was also described in QST for 
October 1956 by W4FHF as the ‘Ultramodu¬ 
lation System.” It was complicated and ex¬ 
pensive. 

A slightly simpler version by W6MDI ap¬ 
peared in QST for November 1958 as a 
“Positive Peak Extender.” 

Another reference to it by W6WYD in May 
1962 QST “proves” mathematically that it 
won’t work. Which reminds me of the aero¬ 
nautical engineer who proved that Bumble 
Bees can’t flv. 

For those of vou who haven't files that far 
back, the theory goes like this: 

In ordinary AM certain theoretical require¬ 
ments are necessary for optimum transmission. 
These are: (1) The Class C final must on the 
downward half cycle of modulation just reach 
zero plate current. Carrier must not be cut off 


Instantaneous Values 


Cycle 

Plate 
Current 
Class C 

Plate 
Voltage 
Class C 

Mod. 

Output 

Pwer 

Output 

from 

final 

Pwr 

Supply 

RF 

Pwer 

Output 

Load on 
Modulator 
(ohms) 

Unmod 

Carrier 

100 ma 

500 v 

0 wts 

50 wts 

35 wts 

5000 s * 

Positive 

Peak 

200 ma 

1000 v 

1 00 wts 

1 00 wts 

1 40 wts 

5000 

Negative 

0 ma 

y V v 

0 wts 

0 wts 

0 wts 

Infinity 


Peak 

Notes: * Subject to argument—my opinion! 

* * Not quite! 

* * * Plate Voltage at Class C Final plate is zero due to modulator output 
voltage being equal, but in opposite phase to the power supply voltage. 
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Banana Plugs -— solder less — red & black . 2/.35e 

PM—Speaker i%* diameter x 1" high .. ... @ 1.50 ea. 

Earphones — Hearing aid type — (Telex) Complete . .50e 

2 K ohm volume control with switch — P.C. <CTS> miniature 

S/SJ.00 

500 K ohm volume control with switch (Cutler-Hammer) 

3/SI.00 

455 KC. IF. sub-miniature transformer ... 2/SI.00 

455 KC. Dual IP. sub-miniature transformer .60 ea. 

Parts for 2 Watt Audio Power amplifier consisting of 3 tran¬ 
sistors, including 1 power transistor, resistors, electrolytic 
capacitors, together with schematic. Can be built In a 

•v* x 2 * box . $3.u0 

Parts for 12 volt, 1 amp. REGULATED power supply, with 

schematic and instructions ... %o.9 5 

Code Oscillator module* completely assembled, matohbook size 

with schematic, etc. . . .. $1.00 

P. A. Amplifier Module; completely assembled with schematic 
— 3 lead and instructions . $2.00 

Write for Free additional catalog. 

Minimum order $3.00 Prepaid 
Postage Free in U.S. 

TRANSISTORS UNLIMITED COMPANY 
POST OFFICE BOX #442 
GREAT NECK, L. I., NEW YORK 


if undesired transients are to be avoided. 

(2) The instantaneous peak power on the 
“up” peak must quadruple the carrier power. 
That is, the instantaneous plate current and 
the instantaneous plate voltage must both dou¬ 
ble on the upward peak of modulation. 

(3) For good quality, any change in in¬ 
stantaneous plate voltage must cause a directly 
proportional change in plate current. This is 

known as “linearity.” 

* 

Since we have said that the Class C final is 



Transistors New 

I.F., converter, switch, audio, also high frequency; 'PNP 

AND NPN . 3/SI.00 

Power transistors — 20 to «0 watts ... ,60c 

Brand New; original package; full leads; Guaranteed — RCA. 
CBS,, Raytheon. Texas Instru., U.S. Transistor, General 
Transistor, Philco, Motorola, etc. 


Diodes New 


1N2J7 — Hoffman Elec. Upright, gold leads silicon Rec¬ 
tifier ..25e 

1N537 — 1N539 — Tophat; Raytheon, Motorola, General Elec¬ 
tric: Rectifier-silicon ....,80c 

1N60 — Mlero-miniature diodes . . . 8/SI.00 

Stud type Rectifier — 400 PIV — 750 MA. . ,50e 

Zener Diodes — 12 volt; 1 amp. .. ... $1.00 

Heat Sinks — extruded aluminum for both Power Transistors 

and Rectifier Diodes — all sixes .. From ,30e to ,70e 

Transistor sockets — 3 lead — (Cinch Co.) . .. I0/$1.00 

Driver Transformer — sub-miniature for transistor 

P.C. center-tapped; Prl. 7500, sec. 5000 ........ 2/S1.00 

Audio Output Transformer — sub-miniature for tran¬ 

sistor P.C. center-tapped; Pri. 500 ohm; Sec. 8 ohm 

2/SI.OO 

Electrolytic® — various — all values from 1 MFD. to as high 

as 3800 MFD. U.S. A.. 8/SI.00 

Tantalytics — all values .. . .25e 


linear, it behaves like a resistor and ohms law 
applies, hence the Handbook formula 

Modulating Impedance (Load on 
Modulating Transformer) 

E Plate Voltage 

I 01 Plate Current 

For example, a single 6146 might have a 
plate voltage of 500 volts and a plate current 
of 100 ma. The modulating impedance would 

then be x 1000 = 5000 ohms. 

On the upward instantaneous peak of modu¬ 
lation the plate voltage doubles due to addi¬ 
tion of voltage from the modulator, or see 
table. 

From this you can see that the Modulator 
output must vary from 100 watts to zero watts 
in approximately 1/500 second. 

If the modulator tubes are operating in any¬ 
thing other than Class A, then the upward 
movement of the output is supplied mostly by 
one tube. Theoretically, in Class B, one tube 
supplies the upward and the other the down¬ 
ward. 

This means that one tube at the positive 
peak supplies 100 watts. The other tube at the 
negative peak supplies zero watts. The Class 
B tubes are unequally loaded. 

The regulation of the Class B stage will not 


Not For The Carriage Trade 

But—For The Amateur With A 

Limited Budget. 

No Frills! Just the foundation unit— 

not a kit!!! 

Tested—ready to go. 

Less Cabinet, Tubes, Speaker. Power, Dials. 

Use Your Own Accessories—Save Money, 

Receivers or Transmitters on either 8-2-or C.B. — at $18.00 ea. 
Xmliters put out from two to four watts, with modulation de¬ 
pending on freq. (use xtal mikes). Receivers are super re¬ 
generative detectors, an rf stage ahead and two audio stages ~~~ 
more audio than you can use! Tuning condenser covers the 
band with a 180 degree turn. 

Two Meter Beams ~~ the very best five element — for $11.00 

Seven element for $13.50 

Six Meter Beams — Three element (full size) for $11.00 
A wonderful mobile Cor fixed) antenna that really does a 

fine jr»b. 

Our own design of an ’‘expanded" coaxial vertical (low angle 

radiation) sells for . ....SI 1*00 

A very fine little RF Trap-covers from 45 to 80 me use up to 
150 watt xm liters — $2.45 ea. For TV I. 

Power Supply that will give you 150v at 100 mills for re¬ 
ceiver and 250v at 150 mills for xmitter by throwing a toggle 

switch 1 

Has f 11.v also — from 0 to 24 v at 2 amps. 

Sells for $11.00 ea. 

Any and all equipment listed above is guaranteed 
to satisfy or money back! 

We have been here over eighteen years, and in 
amateur service since 1915. 

Fulton Electronics—Manteca, Calif. 

Located on the 120 Highway two miles west of 

Manteca, Calif. 
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be good. That is the removal of load during 
part of the cycle will increase the modulator 
voltage output. 

Now let us consider Joe Ham adjusting his 
transmitter modulation. Using a negative peak 
indicator, an oscilloscope, or another ham’s 
receiver, he increases the audio input until 
negative peak overmodulation is just indicated 
on voice peaks—and he leaves it that. How¬ 
ever the negative peaks are distorted, or elon¬ 
gated or accentuated due to the light load on 
the modulator at this time. The positive peaks 
are compressed due to the heavy load on the 
modulator on the upswing. The signal is dis¬ 
torted as in Fig. 1. 

Another way of saying this is that the down¬ 
ward percentage of modulation excedes the up¬ 
ward. 





FIGURE IA FIGURE 18 FIGURE 1C 



FIGURE ID FIGURE IE FIGURE IF 

Fig. 1A: Sine wave modulating signal. 

IB: "Perfect" AM. The Carrier varies 
from zero to twice normal. The 
Carrier peaks faithfully reproduce 
1 A. 

1 C: Demodulated Carrier reproduces 
1A. 

1 D: Input as in 1 A. 

1 E: 100% downward modulation but 
upward modulation less than 
100 %. 

1 F: Resultant demodulated output 
shows compression of positive 
peak. 

Note: These are voltage or current wave 
forms, not power. 


Several solutions are possible. 

(1) Use negative cycle loading. 

(2) Use a smaller tube (or a weak one!) 
for the modulator supplying the down peak. 

(3) Use low level half cycle loading to 
counteract the modulator distortion. 

Now back to the ‘"Strange Case of Negative 
Cycle Loading.” If all this was known back in 
1959 how come none of the commercial trans¬ 
mitters use it? 

Perhaps because as soon as you get control 
of the negative peaks you find that you need 
more power from the modulator than can be 
had in order to get 100% upward modulation. 
Since Joe Ham is mainly concerned with down¬ 
ward modulation, the smaller commercial trans¬ 
mitters are built to provide more than enough 
power to downward overmodulate, but up¬ 
ward modulation is somewhat lacking. 


To Closs C Final 



From Final Power Supply 

FIGURE 2 


Negative Cycle Loading 

This is a relatively simple diode and resistor 
combination (see Fig. 2). On the upward 
peaks the diode D1 acts as a switch to discon¬ 
nect resistor R from the modulation trans¬ 
former secondary. On the downward peaks 
diode D1 conducts and the load on the trans¬ 
former secondary cannot decrease below the 

* 

ohmic value of R. 

R is selected experimentally by watching 
the waveform (wave envelope pattern) on an 
oscilloscope while talking into the mike. The 
transmitter af gain control is turned wide open 
and R is adjusted so that 100% negative modu¬ 
lation just does not occur. This must be done 
with the final loaded to its normal values. 

What occurs in the af section of the trans¬ 
mitter now depends upon the capabilities of 
the various stages and the circuit position of 
the gain control. It will probably be found that 
the audio gain control only increases modula¬ 
tion up to a critical point. Beyond that point 
overloading occurs and increasing the gain 
control setting increases distortion but not 
necessarily power output. In some cases it is 
possible to increase the B+ to the modulator 
tubes, which will increase their output, but 
the actual modulating power is still limited by 
the capabilities of the modulating transformer. 
Optimum results occur when the modulation 
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YOUR ONE COMPLETE SOURCE 
for HAM-TV, ATV, CCTV 
Equipment . . . 

Test Monotrons type 
1698 only $9.95 pp 

FREE FLYER 
#771 . . Full of 
Bargains!!!!! 

CATALOG 50c 

#1273 . . . “How To Build 
Low Cost TV Cameras" 

Catalog #1273 plus 
LARGE Size schematic $1.50 

Phone: 203-875-5198 



VIDiCONS: $34.50 up 
1 " electromagnetic or 
2 " electrostatic, your 

choice: Grade C: $34.50 
Grade B: $60.00 
Grade Ham A: $100.00 
All types Ham-TV 
equipment Bought-Sold- 


Traded 


WRITE! 


DENSON 

ELECTRONICS 

CORP. 

Rockville, Connecticut 


amplifier is running wide open. Note that this 
does not necessarily mean gain control at max¬ 
imum setting. 

Since this type of operation results in clip¬ 
ping, very likely in the modulation transformer, 
some means of suppressing audio harmonics is 
wise. A condenser of .02 mfd across the modu¬ 
lation transformer secondary is satisfactory. In 
the Ranger this is already in the transmitter. 

Construction 

For the Ranger: See Fig. 3 and pictures. 
The Handibox is 2M x 2S x 5 inches. Most of 
the parts mount on a piece of bakelite. The 
box plugs directly into the external socket on 
the back of the Ranger—hence the 9 pin plug 
and jumpers. Phono connectors are used for 
the external leads to the negative peak indicat¬ 
ing meter and for the audio take off for the 
scope (trapezoidal pattern). To restore the 
Ranger to normal just replace the original 
noval plug. 

This circuit is more elaborate than necessary 
since it includes a negative peak overmodula¬ 
tion indicator (to fulfill licensing requirements) 



FIGURE 3 


TELETYPEWRITER 
EQUIPMENT AND COLLINS 

51J2, 51J3, R-390A/URR Receivers (.50-30.5 
MC). Teletype Printers #14, #15, #19, #20, 
#26, #28. Kleinschmidt Printers #TT-4A, TT-76, 
TT-98. Telewriter Frequency Shift Converter. 
Boehme Keyers for CW. For general information 
& equipment list, write 

ALLTRONICS HOWARD CO. t 

Box 19, Boston 1, Mass. Richmond 2-0048. 


AC| Samples 25c (refundable) Wildcat Press, 6707 
Beck Ave., North Hollywood, Calif. 


W9T0 Iveyer printed circuit board and tube sockets . $3.95 

New RG8/U coax cable $10 hundred RG58/U $5 hundred 
S* Electro-Voice 2 way 8 ohm 24 watt speaker MC8 $12.95 
Amperex 0146 $3.75 2021 $.75 31128 $4.00 

flLfl 1.50 12AU7 .50 6X4 .75 

8? 3 14.95 6X5 .50 12AX7 .50 

902A 7.95 807 1.50 6V6 .75 

2C39A f 1.95 1625 .25 832 A 1.95 

Panel lights red. white or green 35e each 

Model .15 teletype & table $125 Model 19 & table $175 

Model 14 Strip Printer $35 Single copy paper $9.95 ease 
255A polar relay & socket $3,45 2" core tape $8.00 case 

PL259-S0239 connectors 35c each 24V blower & xformer $2.95 
Ei-Trollies Model SM-3 Geiger counter 0.2 2.0 20 range $25 
Northern Variable? Master Oscillator Model 1 $100 

TN-10 APR4 Tuning Unit $10 R-54 APH4 Receiver $49.95 

8000 MFD 55V $1.95 40-40-10 MFD 450 V $9.95 

150 MFD 200V .69 50-50 MFD 450V .95 

500 MFD 200V 1.95 SO MFD 450V .95 

TG-10F code keyer $14.95 ARCS transmitter $14.95 

IP69A/ALA-2 Pandaptor $20 BC312 Receiver $35 

KY65A/ARA26 Automatic code keyer 28 volt $1.95 

Viking II Transmitter $80 Viking I $65 DX35 $25 

llallicrafters SR-150 Transceiver—New demo $575 

7^x8!4* XP Double side printed circuit boards . 95c each 

12VDC. 24VAC. 110VAC @ 10 Amps Guardian relays $1.95 each 
Waters Dummy Load-Wattmeter. 10. 100. 1000 watts $79.95 
CE10B $75 T* 18/ARCS 4-5.3 transmitter $4.95 

ATK TV transmitter $5 CE Model B Sideband Si leer $25 


APX6 Transponder easily converted to 1296 MC $12.95 

I-82A Indicator 5" 0-360 degree scale & selsyn $3.95 

square 0-1 MA International meter 100 ohm $2.95 

Peterson 100 KC oscillator operates 12 volts ...... $11.95 


SEND FOR NEW FLYER. 25% DEPOSIT ON COD ORDERS. 
ALL SHIPMENTS FOB HOUSTON, TEXAS 

MADISON ELECTRONICS SUPPLY 

isos McKinney 

HOUSTON, TEXAS PHONE CA4-2668 
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SPECIAL THIS MONTH 

Plate Transformer# 115-230/60/1 pri. llOOvac.ct. 
2l2nia. sec. Chi.Transf. potted shipping wt. 26 lbs. 

$3.85 F.O.B.L.A. 

Filament Transformer# 115-230/60/1 pri. Svac.et. 6a. 
see. Chi.Transf. potted shipping wt. 6 lbs. 

$2.25 F.O.B.L.A, 

Filament Transformer# 115-230/60/1 pri 16.6 v. 1.25a; 
& 12.6vac. 3.5a. Chi.Transf. potted shipping wt. 6 lbs. 

$2.50 F.O.B.L.A. 

Choke# Filter# 4hy. 300ma. 2500t\ r .30-ohm res. Chi. 
Transf. potted ; shipping wt. 12 lbs. $3.85 F.O.B.L.A. 
Above units basic power supply for T C S equipment 
and any other low power transmitter & receiver 

73 different dynamotors 73000 tons of transformers 
730 kinds of resistors 730000 pieces of relays 
7500 tvpes of capacitors 7300000 ma. & volts in me ters 

—■min ■din mii 



Long John 

for Six Meters . . 


$3495 


FEATURES 

Designed for maximum forward gain. 

Gamma Match for co-ax feeder. 

Finest grade aluminum tubing. 

Exceptionally strong since there are no drilled 
holes. 

All aluminum construction eliminates electrolysis. 

Entire beam and supports can be grounded for 
lightning protection. 


We are proud of this new Long John Antenna. We've 
tried to put in every feature you could want. The re¬ 
sult is a reasonable cost high gain beam which can 
easily be put up and which will stay there practically 
forever. It has a wide enough lobe so you don't have 
to swing it around all the time, yet gives you tre¬ 
mendous gain where you want it 

AT YOUR DISTRIBUTORS OR WRITS DIRECT 


A 

Products Co. 

FITCHBURG, MASSACHUSETTS 


and a switch to cut the limiter out to prove 
to the RI that the indicator is working. With 
the limiter on the overmodulation indicator 
never moves off zero. 

To attain the required PIY ratings using 
IN1695, two in series were used. This could 
be simplified to one, and a smaller box used by 
selecting a diode with a higher PI\ ? . 

The meter used in the negative peak over- 
modulation indicator is a one milliamp full 
scale. 


V7 - I2AU7 

Ti 



8+ (Red) 


LOW LEVEL LIMITING FOR THE ELMAC AF-6? 

FIGURE 4 

The current shown on the “MOD” position 
on the Ranger meter switch will be consider¬ 
ably higher than previously. Peaks of 150 ma 
are not unusual. Bear in mind that any form 
of clipping frequency shaping or compression 
is distortion. Do not crowd the mike except 
under weak signal conditions. But if the lad 
at the far end is having difficulty, don't be shy. 

For the Elmac AF67: The same arrange¬ 
ment can be used with the Elmac by addition 
of the .02 condenser mentioned above. In my 
ease I use a Heath MP1 power supply, and 
it just couldn’t handle the additional power 
required on voice peaks. So some method of 
achieving negative peak limiting with less 
power supply loading was necessary. 

The same principle is used, but limiting is 
applied at a low level point. The Class B 
modulators are fed a deliberately distorted sig¬ 
nal, that is, one whose negative excursions are 
reduced. The modulator then distorts in the 
opposite direction. See Fig. 4. 

The circuit operates in the same way as the 
previous one, but is not preferred since it is 
a compromise which cannot be as accurately 
established as with the previous method. 

The correct connections for the diode should 
be checked experimentally by use of an over- 
modulation indicator. If the diode is reversed 
carrier cutoff will still occur. The resistor 
value is established by selecting as large a 
value as possible without permitting carrier 
cut off under maximum modulation conditions. 
The two parts can be quite easily mounted 
under the chassis. 

The values arrived at for my Elmac are 
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shown in Fig. 4, but these may vary in both 
diode polarity and resistor value depending 
upon power supply capability transformer T1 
and T2 polarities. The circuit shown is a 
good starting point. 

Unsolicited comments such as “You're down 
to S4 but your audio is still readable” or 
“You’re weak, but I’m reading you OK” are 
common. It is also some reassurance to know 
that sudden upheavals in the shack (like dogs 
and kids) will not give you a signal a yard 
wide. . . . VE3AZX 

(Editorial note: 73 will welcome articles on the 
application of this scheme to other commercial 
rigs plus any other improvements that may he 
suggested.) 


TECH MANUALS 

original unabridged manuals with service info and 
schematics. Prices include postal charges 


ALR-5 ... 

$7.50 

ARN-7 . . 

. 8.50 

TT-7, 8 

. 9.00 

APA-6 ... 

7.50 

ARN-8 ... 

5.00 

Mod. 14 


APA-10 .. 

6.50 

ARN-12 

5.50 

TTY .. 

. 9.00 

APA-il .. 

7.50 

ARN-18 . 

. 6.50 

BC-I060A 

6.50 

APA-16 .. 

7.50 

ARN-14, 


CV-62 . . . 

. 6.50 

APA* 17a . 

8.50 

14c . ,.. 

10.00 

CV-172 

6.50 

APA-38 .. 

7.50 

A R N-14a 

.10.00 

FGC-I 

. 6.50 

APA-81 .. 

7.50 

ARN- 14b, 


ATK-ARK 


APG-30 .. 

15.00 

d . 

10.00 

TV .... 

12.00 

APN-I ... 

5.00 

ARN-21 . 

10.00 

PRC-6 .. 

. 5.00 

APN-9 ... 

8.00 

ARR-2 ... 

. 8.50 

PRC-17 . 

. 4.00 

APN-I 1 .. 

8.50 

ARR-5 ... 

. 7.50 

TG-7a, b 

6.50 

APQ-2a .. 

7.50 

ARR-7 . . 

. 7.50 

LM-2 ... 

. 7.50 

APR-1 ... 

7.50 

ARR-15 

. 10.00 

LM-7 .... 

. 7.50 

APR-2 ... 

7.50 

ARR-I6b 

. 6.50 

LM-13 ... 

. 7.50 

APR-4 ... 

7.50 

ARR-26 . 

8.58 

LM-14 ... 

. 7.50 

APR-12 .. 

12.00 

ART-13 .. 

10.00 

LM-18 ... 

. 7.50 

APS-2 ... 

15.00 

ART-26 . . 

8.00 

GO-9 . 

. 7.00 

A PS-3 ... 

15.00 

ART-28 

7.00 

DU-1 _ 

. 5.00 

APS-4 ... 

15.00 

ATD .... 

7.50 

02-1 .... 

. 5.00 

APS-42b . 

30.00 

RAX-1 


1-177 ... 

. 4.00 

APX-6 ... 

8.50 

MN-26C 


TS-323 . . 

. 6.50 

APX*6b . 

8.50 

LP-5 


TS-297 

. 3.00 

APX-7 ... 

8.50 

LAF-2 


TG-34 keyer 2.00 

ARB .... 

7.50 

BC-1308 . 

$7.50 

TS-352 ... 

. 5.00 

ARC-1 ... 

8.50 

BC-6II . 

6.50 

USM-24C . 

. 9.00 

ARC*la .. 

7.50 

BC-610 ... 

10.00 

TS-239 ... 

12.00 

ARC-2 

8.50 

BC-221 . . 

7.50 

TS-67 ... 

. 8.50 

ARC-5 LF 

8.50 

BC-348 specify 

TS-174 . 

, 6.50 

ARC-5 


letter 

. 7.50 

TS-175 .. 

6.50 

VHF ... 

8.50 

SCR-274N 

8.50 

5IJ3 

10.00 

ARC-12 ... 

8.50 

BC-733 

. 6.50 

R-389 _ 

10.00 

ARC-27 ... 

8.50 

BC-603, 


R-390 .... 

. 10.00 

ARC-28 ... 

6.50 

604 .... 

, 5.00 

R-392 ... 

. 10.00 

ARC-44 ... 

8.50 

BC-620 . . 

5.00 

URC-4 ... 

. 6.00 

ARN-5 .... 

7.50 

BC-779 . . 

. 7.50 

BC-312, 


ARN-6 ... 

8.50 

TT-5, 6 . 

. 8.50 

842 ... 

. 5.00 


"write about any manual not listed. Over 200,000 
in stock, we may have the one you need 

WE BUY TOO—send us your lists of excess publications, 


PROPAGATION PRODUCTS COMPANY 

P. O. BOX 242, Jacksonville 1, Fla. 


Famous G4ZU Minibeams Now Popularly Priced 

The World Famous Minibeam 10* 15-30 meters through mass 

purchases now available at the low. low price . ... $49.95 

CB-10 Dual driven two element beam with 7.8 db gain on 10 
meters or CB Bands 

Weight 5 pounds — powerful — only .. $24.96 

Hottest Parks Converters that will not overload and need no 

preselector. 

Model 50-1 fully powered — no extras . $34.50 

Model 144-1 fully powered 3 db noise . $54,95 

Write for details 

CAIN. Inc., Dept. 73-12, 1209 West 74th, Chicago 36, Ill. 


DOW RADIO 

& (Ueci/vonicd 


1759 E. Colorado Blvd.—PASADENA - 

222 West Main St.-SANTA MARIA — 

5857 Hollister Ave.-GOLETA- 

1505 S. Oxnard Blvd.-OXNARD-- 


--Mu 1-6683 
—’WA 2-1765 
—WQ 7-3401 
--HU 6-6353 


Don't Fool Around With Messy Wire Guys 

Polyethylene guy line reduces installation time to a fraction of 
what it used to he. Eliminates need for insulators, turnbuekles, 
brackets, etc. Length easily adjustable after installed. This ma¬ 
terial will outlast your tower. Won't stretch. Available in a 
variety of bright colors. Write and send 25c for sample, 
discount on orders over 500 feet. 

5/16" 1400 lb. test 5c per foot £ heck or **° to , 

3/8" 2000 lb. test 8c per foot ByrOfl Airpark 

1/2* 3400 lb. test 14c per foot R. B. 3, Xenia. Ohio 


20 % 


( 7/\'(.,/\ 31./\ 'R Zteci/vorucl Go. 


K6HYY 

WA6HYU 


COLLINS, HAMMARLUND, MOSLEY, 
SWAN, SIDEBAND ENGINEERING, 
NATIONAL, GONSET 


2163A FULTON AVE, SACRA MEN TO, CAL. 


MORE HOLIDAY BONUSES 
DISCONTINUED IMPORTS 


DUflMCC 4000 ohm magnetic, with head* 
rnUNto band, 6 foot cord, phone tips. 

MiJ/r Lapel, crystal, 150 to 7000 
"lint eye,*52 DB.5 foot cord, clip. 

aiiJ/r 10° ohm carbon; push*to*talk 

mine swltch 5 f00t cabIe mobile. 

TAPE p l a 5 *ie, V * 12 feet* ,0 . stand¬ 
ard resistor code colors, in pkg. 

PUNCH Round holes, sizes—%, 11/16, 
CCT 3 4 . 1 & 1-3/32% Needs 

wtl hole. With reamer. In case, 

SCREW JEWELERS’ set of 6—No. s 
DRIVER 1.2,3,4,5 & 6; plastic bag. 

40* red and black, flexible 
i r a no leads, with phone tips. With 
LEADS alligator clips. 


WAS 

NOW 

$1.95 

$1.35 

$1.95 

$1.35 

$4.50 

$3.00 

$1.00 

65c 

$7.75 

$5.25 

$1.00 

65c 

49c 

35c 

65c 

50c 


NEW ARRIVALS—VERY CHEAP 


EFJ 

#237 


7 pin, large, ceramic 
socket for 813.8001, etc. 
outs, clean, desoldered. 


wafer 

Trt " 65c ea. : 4/$2.25 


Z-1 


OHMITE 5.5 uhry, 8.5 ohm, IA 
40 to 120 MC (replaced by 2-50) 


29c; 4/$1.10 


All orders, except in emergency or I’m at a ha infest, shipped 
.>ame day received. For free "‘GOODIE" sheet, send self ad¬ 
dressed stamped e rive lope—PLEASE. PLEASE—include suffi¬ 
cient for postage & insurance. Any excess returned with order. 

B C Electronics 

Telephone CAlumet 5-2235 

2333 S. Michigan Ave. Chicago 16, Illinois 
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An Answer to 

"Listen . . . Fellow Radio Amateur" 


Donald Carnow K9COG 
Chicago, Illinois 


The object of this paper is to answer the 
allegations made against the state of our hobby 
in “Listen, Fellow Radio Amateur” in the 
November 73. We hope to clear the confusion 
created by some writers, and to make us stop 
and examine the problems facing our com¬ 
munity. 

To the uncritical reader, ‘Listen . . . Fellow 
Radio Amateur” is an impressive article. It is 
written in a clever style, and nicely uses sagi- 
cious sounding words. Its purpose is to impress 
the reader that some people have an insight 
into problems and others do not. These people 
attempt to set themselves above the average 
ham and try to convince us that they know 
what is best for Amateur Radio. Such an atti- 


vh 


WANTED 

Transistors, diodes and tubes 
of all types. Write or phone. 

V & H RADIO 

2053 Venice, LA6, Calif. 


TJE-l Lor&n Precision Timer, 3689 lbs, LIKE NEW 640.00 

€87/AHT13 Con. Box w/key for AKT 13 . GOOD 1.00 

TS362/ASG10 VT Megger & Timer. W/Cables. EX 75.00 

UP AST Simulator. S Units in CTI401 Cabinet EX 55.00 

TS92/AP Amplifier Alignment Unit, 60ey .UNUSED 12.55 

TS59/APN1 Tests 400*4000 ft. APN1 range .... FAIR 16.50 

TS239A General Purpose Scope, 115V, 80cy. EX 58.00 

TS155C Sig Gen 2700-3400mc com pi w/book ..... NEW 75.00 

TSI2 Standing Wave Ind 9305-9445 115V 60ey. EX 18.50 

TS102/AP Calibrator w/UOV 60cy supply . GOOD 9.25 

0203/APQ13 Simulator, Noise Gen. 115V 60ey UNUSED 35.00 
AN/UPM4A RF Attenuator w/2B22 UIIF Diode UNUSED 4.75 

ID59/APAI1 Indicator for APK1 and A PH 4 .GOOD 17.50 

Alt NS 100-1750ke 4-band Super, 28 V on Plate .. .. GOOD 24.50 
A ENT 100-1750kc Power-28VDC & 115V 400cy ... FAIR 14.50 

ABT13 Wish Meters. Tubes and Xul .GOOD 27.50 

APN1 420mc w/Tubes, Dyna motor, Wobulator .... . FAIR 3.85 

APX1 w/26 Tubes and a warehouse of parts . FAIR 5.25 

Tuning Unit for APXl with 3 Tubes EX 1.00 

CUS/ARC3 Control for ARCS Xmittr & Recvr. LN 1.75 

RT58/ARC 12 225-350mc w/42 Tubes, 2C39A final... EX 29.75 

C45 Control Box for ARC 12 and ARC! ... GOOD 1.00 

C87/ART13 Con. Box w/key for ART 18 .GOOD 1.00 

BAS7 Walkie-Talkie A Battery, 1% Volt UNUSED 4/1.25 
BA35 1%V Dry Battery, Screw Terminals UNUSED 4/1.25 
C4/ARN7 w/I-70-B Signal Strength Meter .. UNUSED 2.75 

RM.52 Use it to make “Mac? Form Patch'*. NEW 1.25 

C57/APX2 Control Box GOOD 1.00 

PATCH CORD w/2 Twin Plugs, Four Foot Cord NEW 1.80 
RELAY. STEPPING, 6 bank, 11 position. 24VDC NEW 2.55 
nemmn OSC W/2K41 Klystron, 2680-3300mc . FAIR 18.55 

BC1078B RF Preamplifier w/Two Tubes FAIR 6.55 

BC1080B RF Driver Less Tubes FAIR 7.80 

It A 06 R Recrr Supply, 60cy. Out-195 &. 300V. . . FAIR 12.55 


E. C. HAYDEN 

Shipment: FOB Bay Saint Louis. 


Boy Saint Louis 
Mississippi 

Terms: Net, Cash. 


tude has been expressed by the members of the 
Board of the Amateur Radio Relay League. 
However, before we blindly accept such crit¬ 
icism, let s think about our state of affairs. 

The article is inconsistent and the author 
contradicts himself. He states through implica¬ 
tion that the article will examine recent critic¬ 
ism with an unprejudiced eye. The reader was 
initially made to believe that the author would 
be objective. However, the author goes on and 
writes as opinionated an article on Incentive 
Licensing as has yet appeared. He had warned 
us to be less emotional about the subject and 
to submit to reason; however, the article was 
filled with emotional appeals. It uses the tech¬ 
niques of name calling, card stacking, and un¬ 
documented testimonals. I contend that such 
devices need not be used to reveal truth where 
truth and reason exist. 

“Listen . . . Fellow Radio Amateurs” began 
by citing an ideal definition of Amateur Radio 
to which we should all theoretically aspire to 
conform. However, from this very definition, 
it does not appear that the drafters of the 
Regulations of the Communications Act 
wanted to preclude the “communicator” from 
amateur operations, hut the author specifically 
spoke against the “communicator” as opposed 
to the technically qualified ham. This F.C.C. 
definition follows: 

a service of self training, intercommu- 
cation, and technical investigation, carried 
on bv amateurs; that is bv dulv authorized 
persons interested in radio techniques 
solely with a personal aim AND without 
pecuniary interest . 

Admittedly, reading law is a process of inter¬ 
pretation. However, it is only a supposition 
that the F.C.C. Regulations had the intentions 
of preventing the knowledgable communicator 
from being a ham. If such were the intentions, 
the F.C.C. license exams would have long ago 
been made more difficult. The incentive li¬ 
cense plan asks for harder examinations. In the 
light of the above discussion, asking for harder 
exams only begs the untennable issue of inter¬ 
pretation. 
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CeaMn'j (jtee tiny A Otw 

MID-WEST ELECTRONIC SUPPLY 


NEW SURPLUS TUBES—GUARANTEED! 


54 Mia Are*, Dayton 27, Ohio 


2C39A 
(ceramic) 
3CX100A5 
2C43 . . 
3C22 
3D21WA 
3E29 .. 

4-65A , . 

4-125A 
4-250A 
4-400A 


$ 6.95< 

9.95 < 
9.95< 
4.95< 

14.95< 
24.95@ 
6.95( 

6.95 ( 
16.95< 
24.95< 
34.95<g 


4X150A 
4X150G . 
4CX250B 
4X250B 
4CX300A 
4CX1000A 
100TH 
250TH , , 
304TL 
404A 
416B 


$ 9.50< 
22.50( 
24.951 
19.95( 
34.95< 
100 . 00 ( 
10.95@ 
17.501 
29.95< 
2.95< 
9.95< 


417A . 
450TL 
803 
811 
812A 
813 . 

826 

829B . 
833A 
6080WB 
371B 


$ 4.95@ 
24,95< 

5.951 
2.50< 
3.50( 

12.50( 
4.25< 

7.951 
37.50( 
14.95( 

3.50( 


KLYSTRONS 
2K28 .. $19,951 


726C ...... 

BL6310 

6116 

6940 . 

1B63A 
TWT TUBES 
Eimac- 
EM778 

Hugg. HA-9B 


12.504 

124.951 

29.951 

69.954 

12.504 


or 


$250,004® 
125.004® 

ALSO MANY OTHER TYPES NOT LISTED—WE NEED TRANSMITTING, RECEIVING, KLYSTRON, THYRATRON, MAGNETRON, 16- 
NITRON TUBES, PARTS, COMPONENTS AND TEST EQUIPMENT. 

LOW PASS FILTERS—by R. L. Drake . . . 

TV-300-1 OH W used in 300 ohm line of tranmitters in the 10 & 11 meter bands . 

TV-300-15HW used in 300 ohm line of transmitters in the 10 & 11 meter bands . 

TV-300-20HW used in 300 ohm line of transmitters in the 10 & 11 meter bands . 

farks°T. R (M500) ERS: .55c@ Top Hats Clip Mount (400piv. 750ma) 

Cambion Coil Forms Ferrite Slug (00 1X1 V« in.) • ■■ ■ •■ — .. 

RG54/U Coax Cable 58 ohm Silver p. shield very good for VHF-100 ft. - _• * . • ■ .-icr/a 

UG88/U Male BNC Connectors . 35c@ or 3 for $1.00 UG290/U Female Chassis mt . 35c@ 

VAR CAPACITORS* 

ws&i »«« «< «*-•*» 

{sa&TUJaiatf* t ff .w ‘® • ***** <*»*-** 

Mixed Resistor gags (50 resistors to each bag)— 79c@ 7 , n rhnkpc—McrS) 3 

Mixed Hardware Bags (1 lb bags 45c@ Ohmite Z50 RF Chokes 39c@ , 

TRANSISTORS—2N234A—2N235B— 55c@ . .*. 

SOCKETS: 

4X150 sockets (2 on chassis) with chimneys attached .* - .-- •- * • ■-.* 

4CX300A Sockets SK700 ... .- ■ ^.50@ 8 .,P 

7 Pin Miniature Sockets .3 for .25 811-866 Wafer Type 

XTAL Sockets Ceramic CR-23/U— 15c@ . . 

XTAL Boards (holds 10 small xtals) good for CB or Xtal bank 


. . . 2.954 

$2,951 
2.954 

5 for $1.00 
5 for $1.00 
$2.95 
3 for $1.00 

3 for $1.00 

2 for $1.00 

3 for $1.00 
3 for $1.00 

2 for $1,50 

3 for $1.00 


Soc 


per pair $2.50 
3 for .25 
for .45 
for .25 
$1.00 


2 

2 


XTALS: 

CR-1A AR-Holders for 6 & 2 Meters 


FREQ. 

8156.47 Kc 
8200 Kc 
8207.14 Kc 
8220 Kc 
8223,07 Kc 
8224 Kc 
8236 Kc 
FT243 HOLDERS 
FREQ. 

5622.222 Kc 
5675 Kc 
5700 Kc 
5725 Kc 
5750 Kc 
5775 Kc 
5800 Kc 
6525 Kc 
6550 Kc 
6575 Kc 


FREQ. 

8238.46 Kc 
8240 Kc 

8246.46 Kc 
8260 Kc 
8261.25 Kc 
8264.28 Kc 
8270.66 Kc 


FREQ 
5825 Kc 
5875 Kc 
5900 Kc 
5925 Kc 
5950 Kc 
5975 Kc 
6025 Kc 
6725 Kc 
6750 Kc 
6775 Kc 


FREQ. 

8272 Kc 
8275 Kc 
8278.57 Kc 
8284 Kc 
8290 Kc 
8294,12 Kc 
8295 Kc 

FREQ. 
6100 Kc 
6150 Kc 
6175 Kc 
6200 Kc 
6225 Kc 
6275 Kc 
6325 Kc 
6925 Kc 
6950 Kc 
6975 Kc 


5Cc@ 

FREQ. 

8300 Kc 
8320 Kc 
8330.76 Kc 
8332 Kc 
8603.08 Kc 
8727 KC 
8364 Kc 
.. $ 1 . 00 @ 
FREQ. 
6350 Kc 
6375 Kc 
6400 Kc 
6425 Kc 
6450 Kc 
6475 Kc 
6500 Kc 
7150 Kc 
7250 Kc 
7275 Kc 


FT243 Xtals—$1.00@ CONTINUED 
FREQ. 

6600 Kc 
6625 Kc 
6650 Kc 
6675 Kc 
6700 Kc 


FREQ. 

7410 Kc 
7425 Kc 
7450 Kc 
7475 Kc 
7500 Kc 
7525 Kc 
7550 Kc 
XTALS—FT241A 


FREQ. 
6800 Kc 
6825 Kc 
6850 Kc 
6875 Kc 
6900 Kc 

FREQ. 
7575 Kc 
7600 Kc 
7625 Kc 
7650 Kc 
7675 Kc 
7700 Kc 
7725 Kc 


FREQ, 
7000 Kc 
7025 Kc 
7106.6 Kc 
7125 Kc 
Kc 


FREQ. 
7750 Kc 
7775 Kc 
7800 Kc 
7825 Kc 
7850 Kc 
7875 Kc 
7925 Kc 


FREQ. 

372.222 Kc 
374.074 Kc 
377,778 Kc 
381.481 Kc 


FREQ. 

392.593 Kc 
396.292 Kc 
398.148 Kc 
405.556 Kc 


FREQ, 

418.519 Kc 
490.741 Kc 
512.963 Kc 
516.667 Kc 


FREQ. 
7300 Kc 
7325 Kc 
7350 Kc 
7375 Kc 
Kc 

FREQ. 

7975 Kc 
14.020 Me 
14.233 Me 
14.300 Me 
14.593 Me 
14.620 Me 
14.833 Me 
35c @ or 3 for $1.00 
FREQ. 

7510 Kc 
7540 Kc 
27.15833 Me 
20.77778 Me 



Back Issue 
Christmas Bargain 

Here is vour chance to fill in those missing back issues of 73 and get some delightful 
reading for the Christmas holidays. It is also an opportunity to send an interesting present 
to a good friend. Our back issues normally sell for 50*/ each . . . now, until Christmas, Oecem- 
her 25, 1963. you can send for back issues at the amazingly low rate of FOUR tor ?1.UU. 
We will fill your order as requested, hut reserve the right to substitute if we should run out 
of a requested issue. The following are available: 1961 Feb-Dec; 1962 all except June; 1963 
all. We will pay SI each for January 1961 issues in good condition so we can make more 
bound volumes. This offer for back issues is good only in the U. S. or in Canada it pay¬ 
ment is made in U. S. funds. Elsewhere we wall have to have postage sent additionally. 

Figure six ounces per copy. 
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The first of his errors in logic occurred when 
the author criticized the current mode of op¬ 
erations by hams when they are on the air or 
otherwise. I refer to his citing of crowded band 
conditions, purchase of commercial equipment, 
and the desire to belong to clubs. All of these 
were cited as bad practices. However, allow 
me to justify these conditions. They are all 
consequences and responses to healthy social 
conditions. On the first count, every one will 
admit that ham radio is a popular hobby. Edu¬ 
cation has progressed to the point where peo¬ 
ple are better informed today then ever be¬ 
fore. With thousands passing the General Class 
License Exam and wanting to operate, crowd¬ 
ed conditions must arise. Secondly, why 
should one homebrew equipment, when the 
electronics field has supplied him with kits that 

save him money? 

* 

The desire to belong to clubs should never 
be considered an absurdity. We as humans 
are social animals. Everyone of us desires to 
belong to groups (e.g. families, church groups, 
clubs, etc.), to see accomplishments of others, 
and to receive recognition from our peers for 
our own accomplishments. These are the 
drives that build well adjusted adults. These 
are the ends that Amateur Radio provides 
through similiar interest in communications. 
We would allow Amateur Radio to exist as an 
art; but we would not allow it to serve us, if 
everyone took the attitude of the author of 
“Listen . . . Fellow Radio Amateur.” 

Then to add insult to injury the article 
called the common ham an appliance operator. 
This is name calling. This type of journalism 
only clouds the issue and brings about more 
confusion. 

However, the article did not cease ridicul¬ 
ing the amateur operator at this point. After 
stacking the cards by slanting all the facts to 
agree with his opinions, the author attacked 
the ham for some of his idiosyncracies. The 
author's petty citation of the “break-breaks” 
and “gimme a clear channel for phone patch” 
operation, are just a few of the examples. 

The critical reader noticed that here the author 
attacked the operator instead of presenting 
arguments for his ideas. Very few will deny 
that it is easier to attack your opponent with 
insult and emotionally packed words then to 
logically attack his arguments. In other words, 
attack the man and not the argument. It is 
easier and a lot of people are fooled into be¬ 
lieving you especially when you have a good 
vocabulary. Here, again, the argument against 
or for Incentive Licensing has been confused 
with someone's emotional drives. 

Inconsistencies permeated the entire paper. 


The following quote from the text should be 
reviewed: 

“The idea Amateur Radio exists as a 

hobby is a dangerous one, and a purely 

amateur concept: to defend . . 

Do advocates of Incentive Licensing propose 
that amateurs become non-amateur, or com¬ 
mercial in character? 

What motivates the advocates of Incentive 
Licensing? I do not think it is their altruistic 
concern for our hobby. In my opinion there 
are two primary motives: 

A. These people are reactionary in character 
and want to revert back to operating 
conditions of the early and late 1930 s. 
Such aspirations for uncrowded bands 
are unrealistic. No one can turn back 
time. The desire to do so can be inter¬ 
preted as wanting to satisfy ones ego by 
bringing back the good old days. In the 
good old days he was a big wheel and 
had recognition. Today he is lost in the 
masses who are also interested in the 
hobbv. He no longer has the recognition 
that he once had. 

B. Superfically, the coming International 
Conference in Geneva appears as an 
motive force. However, I consider this 
a rationalization in the light of the cause 
stated in A. However, this will be dis¬ 
cussed in another paragraph. 

Reactionary behavior leads to growth stop¬ 
page. The argument of intellectual stimulation 
not arising from ham radio today is a fallicious 
one. Intellectual stimulation is relative to the 
period of time we live in. Considering the 
many curious items in the field of science, ham 
radio may not be relatively stimulating today. 
But it is far advanced on an intellectual basis 
over 1937. 

However, the major indictment of “Listen: 
Fellow Radio Amateur” has yetto be presented. 
The author cites several far fetched instances 
to substantiate his viewpoint. For instance, the 
author gives the example of the young ham, 
who was a poor student, to prove the decay 
of the “art.” Also, the “appliance operator” was 
derogatorily compared to the housewife as 
being only capable of pushing buttons. Yes, 
this was scanty the evidence the author gave 
to substantiate his low opinion of the state of 
affairs of ham radio. 

I submit that these deductions are illogical. 
Let's stop and think! For example, if a particu¬ 
lar person has black hair in a family, does it 
mean everyone in the family has black hair? 
If a young ham gets poor grades in school, 
does it mean that all hams are poor students 
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or even poor theoreticans? Or if a few hams 
can’t repair their gear themselves, does it mean 
all hams are not technically inclined? No. No. 
No. No one has the right to generalize that 
what may be true for one, ten, or ten thousand 
is true for all two hundred fifty thousand. Any¬ 
one who so reasons only fools himself. 

What tickles mv funnv bone even more is 

0 0' 

the pseudo-sophisticated attitude of advocates 
of the Incentive License plan. I especially refer 
to Board Members of the ARRL, the origina¬ 
tors of this farce proposal. These same men 
who back Incentive Licensing and also accuse 
the ham of being an appliance operator are re¬ 
sponsible for the very condition that they crit¬ 
icize. Rather inconsistent and paradoxical, 
isn t ltr 

Our ecenomy is based upon the principle of 
profit motivation. If an electronics company 
can run a profitable operation by manufactur¬ 
ing amateur equipment, they are violating no 
law. However, the manufacturers are stimulus 
to the so-called “appliance operator” condition. 
If the ARRL is opposed to the appliance opera¬ 
tor, and therefore, commercial equipment, why 
do they accept the advertising funds of the 
electronics companies? Their actions certainly 
contradict their theory in wanting incentive 
licensing. 

It is mv belief that the Board of Directors of 

0 

the ARRL has broken the fiduciary relation¬ 
ship between the ham community and them¬ 
selves. Why weren’t we consulted through 
opinion surveys in their monthly publications? 
They say the cost was too high and the time 
too short. This was an answer from a Chicago 
resident board member. Well, if one takes an 
attitude as this, it is primi-facia evidence that 
thev don’t know the definition of fiduciary or 
trust. 

In summary I would like to comment on the 
rationalization referred to above. Obviously 
the ARRL Board has been procrastinating and 
now conjecturing about the effect of the In¬ 
centive Licensing proposal on the forthcoming 

international conference in Geneva. Anv lever- 

* 

age the ARRL thinks it might acquire by the 
Incentive Licensing program is strictly imagin¬ 
ary. The rising nations of Africa will not listen 
to promises or suppositional “ifs.” International 
politics is too complex to reduce the argument 
of frequency allocations to such simplified 
terms. We can not equate the international 
scene and its problems to a mere affirmation or 
disaffirmation of the Incentive Licensing plan. 
Decisions will be made upon the basis of 
politico-economic considerations; not incentive 
licensing as the ARRL would have you believe. 


GENERALIZE YOURSELF! 


LEARN RADIO CODE 



The EASY WAY 

No Books To Read—No Visual 
Gimmicks To Distract Von. lust 
listen and leara 

Bawd on modern psyeholofleal 
techniques — Thl* eouroe will 
taka you beyond 13 w.p.ia. In 

LESS THAN V 2 THE TIME 

Available also on magnetic taps 

See Your Dealer Now l 


Album Contains Three 12" IP's 2Vz Hr. Instruction 


Life Story of 
Nikola Tesla 

Now, learn code and some* 
thing else at the same time. 
Fascinating story and code 
practice at same time. $2.49 

EPSILON RECORDS 



2789 CAROLINA 
REDWOOD CITY, CALIF. 


JEFF-TRONICS 

COMMAND TRANSMITTERS—NEW 
3*4 Me. 14 lbs. $9.00 
4-5.3 Me. 14 lbs. $7.00 

SELENIUM RECTIFIERS-LEECE-NEVILLE, 14 volts, 60 Amps., 
3-phase, new. 15 lbs. $7.73 

BC 733 RECEIVER, 108-110 Me. can be converted for 6 or 2 
meters, or aircraft. 21 lbs. $6.00 

0-25 MILUAMP DC TRIPLET METER, special scale can be 
erased for your own scale. New. $1.75 each, 10 for 
$15.00 

BC-348 RECEIVERS—Just 2 in stock, with 115 v. power 
supply and spkr. Excellent cond. $79.95 each. 


GEARS—We just bought over 10,000 precision gears, 
$100,000 worth original govt, cost, and are making up a 
list of sizes and prices. If you have any need for gears, 
write for a copy of the gear list. 


GUARANTEED USED HAM GEAR 


Collins KWM-1 with 516F-2 AC supply . $400.00 

National NC-109 revr. . .. .$100.00 

Gonset 6-meter Communicator IV ... $250.00 

Johnson Challenger Xmtr. $ 95.00 

Eico 730 Modulator . $ 32.50 

Hallicrafters S-85 . . . $ 65.00 


COAX CONNECTORS—BRAND NEW—MADE N USA 

PL-259 or SO-239—-40c each, 6 for $2.00 

Adapters for RG-58 or RG-59, specify, 12c each, 12 for $1,25 


Pleose include postage. Any excess will be refund¬ 
ed. Add 50c for handling on orders under $2.00. 

Send for our catalog. 

4791 Memphis Ave. Cleveland, Ohio 44109 


HELP FILL THOSE CHRISTMAS STOCKINGS! 

| (OURS TOO) 


2" x 43/4" 


K4PPS 


$1.50 ppd 


CALL LETTER PLATES 

Engraved Laminated Plastic—White Letters 
on Black Background 

Special Club Rates — Satisfaction Guaranteed 

R tr S PLASTICS, Box 644, Lithio Springs , Go. 
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(W2NSD from page 71) 

and adequate documentation to prove that 
such a trend does exist. This has been one of 
my main complaints right from the start: the 
ARRL is proposing legislation without showing 
that there is any need for it. I have been ask¬ 
ing them since last February to provide one 
single shred of evidence that there is a trend 
or a need and they have never answered my 
question. 

The Bill Orr article which I printed last 
month was, unfortunately, a beautiful example 
of the vagueness and misdirection that is being 
used to cloud this ARRL move. Bill, who is a 
good friend of mine, dared me to print his 
views. I did. But, having been around ham 
radio for enough years to remember back to 
the Elysium fields of 1940 to which Bill refers 
so nostalgically, 1 can say that I believe things 
have changed very little. In those days I spent 
a lot of time going around visiting amateurs 
and even though more of them built their gear, 
I don’t remember them as the supermen they 
are billed as today. Though there are no statis¬ 
tics to prove things one way or the other, I 
remember meeting one ham who had built his 
own receiver (1940) and I was quite im¬ 
pressed. This was almost unheard of then. He 
built it from an article in the Handbook and 
never got it working quite as well as a $29.50 
Hallicrafter Skybuddy. I built a receiver in 
1937, an all band job from 200 kc to 100 me. 
It was lousy. I didn’t know any more about 
radio by 1942 than about 200,000 amateurs 
today. The Navy put me through their radio 
and radar school and made me an “expert.” 

So much for all that hogwash about todays 
amateurs trending anywhere that requires im¬ 
mediate and drastic regulation changes to cor¬ 
rect. I was back there ... I was one of them 
. . . don’t hand me all that baloney. 

Now, to the matter at hand. The FCC is 
being pressured to push this RM-499 through. 
If you are opposed then it is up to you to push 
the other way. You may not care one whit 
about the philosophical arguments presented, 
merely being furious about their intended 
destruction of the Conditional Class license. 
You may merely disagree with the dictatorial 
way the ARRL has gone about this. No mat¬ 
ter the motivation, this is probably a good time 
to speak up. Write to the FCC (with original 
and 14 copies) giving your arguments. Give 
your Senator or Representative the details on 
what is happening. Even one of the 15 word 
Congressman special telegrams for 94c is worth 
while. If you can’t manage to work up 15 
copies of your comments then we’ll type them 


up here and run them off for you on our offset 
press for $2 per double spaced typed page 
and return 20 copies to you. Your local printer 
can probably save you time on this . . . and 
perhaps money. 

It is interesting to note that protest ham- 
fests are springing up all around the country. 
The fellows down in Texas figure they will 
get between 1500 and 2000 angry amateurs 
together in Brownsfield on November 9-10. 
This, together with my mail, would lead me to 
believe that the “significant percentage” of 
amateurs who are supporting the League move 
must be miniscule. 

The first IOAR Bulletin is now available. 
This is a 32 page reprint of the more erudite 
letters received con and pro the ARRL hassel. 
It makes fascinating reading. Send a dollar for 
12 issues of the Bulletin, or 20c for this single 
one. 

Touring 

The first Institute Tour was such a striking 
success that we are naturally anxious to set 
up more such trips. We were able to take 73 
hams and their wives on four day visits to 
London, Paris, Geneva, Rome and Berlin with 
all expenses except lunches and dinners paid 
for only $560 each. This included hamfests in 
all except Rome, where we had a personal tour 
of the Vatican and an audience with the Pope 
(arranged by Hammarlund), plus guided 
tours of both West and East Berlin. When you 
consider that the normal tourist air fare for 
this trip is $630 and that we traveled by jet 
everywhere except into Berlin, this is amazing. 

Virginia has firmly cancelled my idea of a 
round-the-world tour for this coming spring, 
pointing out that I’d do a lot better to devote 
my time to building up 73 and the Institute 
instead of trying to make plane, bus and hotel 
arrangements in fifty different countries. She’s 
right, of course. 

This won’t stop me from setting up the 
Scandanavian tour for September and maybe 
another European torn* for October. We’ll plan 
on starting the first tour August 30, with four 
days each in Oslo, Stockholm, Helsinki, Ber¬ 
lin and Copenhagen. This is the best time 
of year for a visit to these countries. We’ll 
return September 21st, three weeks later. The 
cost of the all-expenses (except lunches and 
dinners) tour will be about $600. This is a 
lot less than the tourist air fare to Helsinki. 
This is a little higher than I thought we would 
have to charge, but I had reckoned without 
all those airport taxes that other countries 
charge and little extras for hamfests. 

We are planning a second tour of Europe 
to London, Paris, Geneva, Rome and Berlin 
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to leave New York on September 27th and 
return three weeks later on October 19th. This 
one will also run about $600 unless there 
are some increases in air fares. We can handle 
a maximum of 75 hams and wives, so if you 
are planning on this please let us know as 
soon as possible. This tour is being planned 
to coincide with the 1964 Convention of the 
International Amateur Radio Club in Geneva. 

An enterprising amateur is opening a hotel 
that is particularly aimed at the ham trade. 
I’ll try to have full information on this one 
by next month. Located on Curacao, it will 
feature ham shacks for all visiting hams, ham 
stations on their fleet of boats, instant licensing 
for visitors, facilities for water skiing, skin 
diving, fishing, and everything you would ex¬ 
pect in a fine resort hotel. If it is at all pos¬ 
sible we will arrange a ham tour for this spring 
to this nearby spot. 

. . . Wavne 

* 


New Product 

The newest toy at 73 Headquarters is our 
tape embossing machine. This handy little 
gadget makes raised labels of either one or two 
lines for marking antenna feedlines, rig con¬ 
trols, and parts cabinets. Virginia has even used 
it for marking kitchen cannisters and the dog’s 
collar. The adhesive labels stick to almost any¬ 
thing and provide a permanent nameplate. 

Best of all, the embosser only costs $5.95 
postpaid. Write to Charles Spitz W4API, Box 
4095, Arlington, Virginia, 22204. 

Culled from the Journals 

Who says the professional journals are dry 
as dust? While searching through the back 
files of Proceedings of the IRE for an obscure 
reference on broad-band, ferrite core trans¬ 
formers, the following gem was spotted on 
page 1383 of the August, 1959 issue. In a 
submission entitled “Some Notes on Space 
Communications/’ John P. Costas writes: 

“Before the author is accused of being 
a theoretician 5 . . 

“ 5 Theoretician—one who has been trained 

to assume everything but responsibili- 

. 

ty. 

Incidentally, this boy Costas just doesn’t 
give up. He was the original pusher of double¬ 
sideband 1 and in this submission he was right 
in there pitching on the proper ratio of side¬ 
band to carrier power for phase-lock detection. 

. . . W4WKM 

i “Synchronous Communications,*' Proc. IKE, Vol. 44, 
PP. 1713-1718, Dec. 1956. 


MEASURE R TO 0.1%, E AND I TO 0.1% 

LEEDS & NORTHROP VOLTAGE-DIVIDER BOX 

20K ohm Kelvin-Varley ckt, 3*dial, plus handsome panel & 
knobs; 3d is 3* diameter calibrated each .0001. Major compo- 
nent of a $1055.00 test set; accuracy spec is I part in 10,000; 
dc to low AF, Instructions on theory £ practical ekts tell how 
to measure R to 0.1% with R standards included and I and E 
to 0.01% with %ER0 current drawn. As high as 350 v. as 
low as steps ot 200 uv. 10 lbs. fob Los Angeles, only.. $69.50 


BEST TEST SCOPE FOR TRANSISTOR WORK 

DuMont 304A shows dc to 100 kc. Calibrated dell., use as 
VTVM. fob Los Angeles.... $149,50 


PWR SPLY FOR ART-13 & OTHER XMTRS: 

£20122. p/o TCM/TCU. input l!5v 50/60 cy I ph 11 amps, 
dc outputs I300v, 350 ma. 500v, 425 ma. 50v, 400 ma. 

Metered, w/ckt-brkr controls, ready to use. BRAND NEW 
original box! Cost $1000.00! 360 lbs. fob Tacoma, Wn. $79.50 


ARC-3, ARC-27, ART-13 MANUALS! 

Handbooks mainten., oper,, theory, schem. dwgs, $1flftfl 
etc. Each, postpaid ... . #1U.VU 


HIRE OUT TO FIND TREASURE & BURIED PIPE 

All you need is this like-new MINE DETECTOR, complete 
with Handbook £ plastic suitcase, complete, $07 Rfl 
AN/PRS-3 (Late Type!), 23 lbs. fob Tacoma. Wn. 


CHOICE BARGAINS IN C0MMUN. RECEIVERS 

BC453B: 190-550 kc 6-tube superbet w/85 kc IF f s ideal as 
long-wave rcvr. as tunable IF £ as 2nd convert. W/all data. 
CHKQ. ELECTRICALLY! Grtd, OKI II lbs, fob L. A. $12.95 

R-45/ARR-7 w/ae sply. 0.55-43 me; xtl filter, etc. $179.50 
cash or Time Ray $ 17.95 down. _ 


RBS: Navy's pride 2-20 me 14-tube superbet has voice filter 
for low noise, ear-saving AGC, high sens. &. select. IF is 1255 
kc. Checked, aligned, w/pwr sply, cords, tech data, £CQ Cn 

ready to use, fob Charleston, S. C. or Los Angeles. fw«*ww 


Low Freq.: DZ-2 superbet 15-1750 kc, w/schem 
RBL-(*) TRF. 15-600 kc, w/schem 


$ 79.50 
$150.00 


High: Freq.: APR-4 revr, plug, book, tuning $179 51) 
units, 38-1000 me 1 * 

(Add $ 30 for AM/FM. TN-19 A. 54 to reach 4 kmc, PUR.) 

National HFS, 27-250 me superhet-superregen. CQQRfl 
10.7 me I.F. W/coils, pwr sply _ 

R-l II/APR-5A receiver I to 6 kmc &. Panadapter RDP (SO 
me ± 5 me tor bath APR-4 and APR-5A) in $199 50 
rack cabinet, 115 v 60 cy in ▼ 7 ! 

RDP by itself, checked OK, w/schematic_$*25.00 


2-METER RECEIVER & 2/6/10 METER XMTR 

SCR-522 revr. xmtr. rack, case, exc. eond. 19 tubes include 
832A’s. 100-156 me AM. Satisfaction grtd. Sold at less than 
tube surplus cost. Shpg wt 90 lbs fob Bremer- $H On 
ton. Wash. -- . . #*7:" 

Add $3.00 for complete technical data group including enginai 
schematics, parts list, IF, xtl formulas, instruct, for AC pwr 
sply. for revr ccntin. tuning, for xmtr 2-meter use &. for 
putting xmtr on 6 & 10 meters. Add $7.50 for complete 

Handboo k which Includes AC sply RA-62. 

AC Pwr for SCR-522: Brand new RA-62A, w/all $19 50 
cords, ready to use, fob Stockton, Cal. 

$49.50 LM FREQ METERS ARE $42,50 HERE 

Navy, LM., .125-20 me w/matebing book, xtl, $57 Rfl 
schematic, instrue., plug, 100% grtd 

AC Pwr for LM: Modify new EAO, w/silicon $9 95 
diodes, instructions we furnish \ 

OK LM w/readable but ragged calib. book $42.50 

OK LM w/xtl but no calibration book . $27.50 

TS-173 (90-450 me). TS-174 (20-280 me) or $19(1911 

TS-175 (85-1300 me), each * IMU.VV 

TS-188, 0.1-10 KMC, .01%, xtl calib. $195.00 

General Radio Co. i£620A, 10-3000 me, extl $199 Rll 
calib.. .01% accur. Regular $625.00, only 


CAUBRATED-OUTPUT SIGNAL GENERATORS 


Gen. Radio’s $750.00 #700-A Wide Band BFO 
puts out 50 cy to 5 me in 2 bands 
Boonton’s $420.00 i£203B beats your VHF gen¬ 
erator at 70 me. Get .1 1o 25 me 
Navy LP-5 covers 9*/a kc to 50 me in 8 bands, 
ultra stable output to 1.0 v . 

Navy LX-2 covers 7 f /a to 330 me. Metal case for 

low leakage . 

Meas. Corp. Model 80: 2 to 400 me. is in their 
catalog today at a lot more than 
Daven’s AN version of the Mod. 80 uses more 
modern tubes, same range 

Hewlett-Packard i£ 608 -B j$ 10 to 400 me w/lowest 
residual fm, .1 uv to .8 v 

Navy LAE-2 is AM, CW or PM w/variable pulse 
wid*h. rate A. delay, 520-1300 me ... 


$199.50 

$129.50 

$250.00 

$149.50 

$375.00 

$375.00 

$650.00 

$129.50 


R. E. GOODHEART CO., INC. 

Box 1220-GC BEVERLY HILLS, CALIF. 90213 
Phones: Area 213, office 272-5707, messages 275-5342. 
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$5.00 FREIGHT ALLOWANCE : 


SAVE 

BUY FROM WRL 

WRL SPIRE 
SPAULDING TOWERS 



WRITE 
FOR 
ANTENNA 
PACKAGE 
INFO 


NO 
MONEY 
DOWN 



SELF-SUPPORTING 
3 SIZES 32', 40', 48' 

All self-supporting with large tribander 
or other beams. May be extended to 
120 ft. with proper guying. 

3 MOUNTING BASES 

(a) Rigid concrete mount, (b) Concrete 
mount with hinge base, (c) Earth an¬ 
chor with hinge base (no concrete). 

★ Fully galvanized 

★ Aircraft riveted 

★ Streamlined appearance 

★ Includes rotor mount for Ham-M, 
AR22. etc. 


All shipments are 
via truck, collect, 
with $5.00 frt. 
allowance. 


12 FOOT 
85 *1610 

CONCRETE 
MOUNT 


<i 


By Demand-Mo«t Popular Tower in the U$A M 


WRL World Radio Laboratories. Inc 

3415 w BROADWAY . PHONE 3?8 1851 

COUNCIL BlUFFS. IOWA 


5 



NEW 

Male chassis co-ax 
connector. First 
time on the market 
95c each, 5 for 
$4.50 


Double male co-ax 
connectors. DO NOT 
BIND (no wrench 
needed), to connect 
or disconnect. Nuts 
lock when tight¬ 
ened. 89c each, 5 
for $4.25 


B C Electronics 

Telephone: CAIumet 5-2235 

2333 S. Michigan Ave. Chicago 16, Illinois 


STATEMENT OF OWNERSHIP, MANAGEMENT AND CIRCU¬ 
LATION (Act of October 23, 1902; Section 4360, Title 39, United 

Slates Pficlf*) 

1. Date of Idling: 1 October 1963. 

2. Tille of Publication; 73 Magazine. 

3. Frequency of Issue; Monthly, 12 issues per year. 

4. Location of Known Office of Publication (Street, city, county, 
state, zip code): Peterborough, N. H., 03458, 

5. Location of the Headquarters or General Business Offices of 
the Publishers (Not Printers) : Peterborough, N, H. 

0. Names and Addresses of Publisher, Editor, and Managing 
Editor. Publisher: Wayne Green, Peterborough, N. 11.; Editor: 
Wayne Green, Peterborough, N, U.; Managing Editor: None. 

7. Owner (If owned by a corporation, its name and address 
must be stated and also immediately thereunder the names and 
addresses of stockholders owning or holding 1 percent or more of 
totai amount of stock. If not owned by a corporation, the names 
and addresses of the individual owners must be given. If owned by 
a partnership or other unincorporated firm, its name and address, 
as well as that of each individual must be given.) :73 Inc., Peter¬ 
borough, X. H. 

8. Known Bondholders, Mortgagees, and Other Security Holders 
Owning or Holding 1 percent or more of total amount of Bonds, 
Mortgages or other Securities (If there arc* none, so state): None. 

y. Paragraphs 7 and 8 include, in eases where the stockholder 
or security holder appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of the person or 

corporation for whom such trustee is acting, also the statements 
in the two paragraphs show the affiant's full knowledge and belief 
as to the circumstances ami conditions under which stockholders and 
security holders who do not appear upon the books of the company 
as trustees, hold stock and securities in a capacity other than 
that of a bona fide owner. Names and addresses of individuals who 
are stockholders of a corporation which itself Is a stockholder or 
holder of bonds, mortgages or other securities of the publishing 

corporation have been included in paragraphs 7 and 8 when the 
interests of such individuals are equivalent to 1 percent or more 
of the total amount of the stock or securities of the publishing 

corporation. 

10. This Item must be completed for all Publications except those 
which do not carry advertising other than the Publisher's own and 
which are named In Sections 132.231, 132.232, and 132.233, Post 
Manual (Sections 4355a, 4355b, and 4358 of Title 39, United 

States Code), Average No. Copies Each Issue During Preceding 12 
Months. A. Total No. Copies Printed (Net Press Run): 39,166: 

B. Paid Circulation. 1. To Term Subscribers by Mail, Carrier 

Delivery or by Other Means: 33,061; 2. Sales through Agents, 
News Dealers, or Otherwise: 5,000; C. Free Distribution (including 
samples) by Mail, Carrier Delivery, or by Other Means: 126; 
T). Total No, of Copies Distributed (Sum of lines Bl, B2 and C): 
38,187. Single Issue Nearest to Filing Date. A. Total No. Copies 
Printed (Net Press Run): 41,000; B. Paid Circulation, 1, To Term 
Subscribers by Mail, Carrier Delivery or by Other Means: 35,015; 
2, Sales through Agents, News Dealers, or Otherwise: 5,000; 

C. Free Distribution (including samples) by Mail, Carrier Deliv¬ 
ery, or by Other Means: 183; D. Total No. of Copies Distributed 
(Sum of lines Bl. B2 and C): 40,148. 

I certify that the statements made by me above are correct and 
complete. 

(Signature of editor, publisher, business manager, or owner) 
(Sgd.) Wayne Green 


YEAR END SPECIALS 


1 • SP600JX (rack) Ex. corn), guar. $348 

7 - DX-IOO’s Ex. cond. guar. $119 

4 - Viking Valiants Ex. cond. guar. $239 

6 - HQ-1700*5 Ex. cond. guar. $239 

8 • Heath Commanche receivers Ex. cond. guar. $69 

4 - Heath Cheyenne Xmtrs Ex. cond. guar. $59 


4 - Ranger Xmtrs Ex. cond. guar. 

3 - $-85 Hallicrafters Good cond. 

2 - SX-99’s Ex. cond. guar. 

3 - SX-101 Mark Ml Ex. cond. guar. 

4 - GSB-100*s Ex. cond. guar. 

2 - HRO-BO’s w/5 coils 

2 - NC-270 S Like new 
1 - Mosley CM-1 Like new 
6 - Adventurers, guar, to work 

5 - Challengers, guar, to work 

3 - G-76 Gonset Ex. cond. guar. 

3 - G-76 DC power supplies Ex. cond. guar. $78 


NEW SURPLUS TUBES 


4X150A 

$7.50 

4032 

$7.50 

4X250B 

17.50 

826 

1.00 

4X250F 

7.50 

832A 

2.50 

4-400A 

19.50 

417A 

4.95 


416B 

$8.95 



Orders within continental United States shipped prepaid. 

Mission Ham Supplies 3316 Main Street 
Riverside 3, California 92501 
714-683-0523 phone 


$128 

$68 

$88 

$218 

$268 

$288 

$198 

$148 

$28 

$68 

$228 


DECEMBER 1963 


89 


























MNKHHNB 






WMMlmiWIliBHa) 



7J? parts 
1* ^ kits 1 

In the interests of making home construction 
simpler for those readers with anemic junk 
boxes 73 has gathered together the parts re¬ 
quired for building our less complicated proj¬ 
ects. These kits are as complete as we can make 
them, containing good quality parts. Except 
where the chassis or case is integral to a unit 
we do not supply it. We will mention when we 
do supply a case or chassis. We do supply 
tubes, sockets, condensers, resistors, transform¬ 
ers, connectors, etc. The kits are kept in stock 
to the best of our ability, though sometimes 
the distributors who supply us delay us a bit. 


TWO METER PREAMPLIFIER. Uses two 6CW4 


nuvistors in a grounded grid input circuit 
(March '63 p8) and one 6CW4 nuvistor 
grounded grid output. Complete with power 
supply. Uses 50 volts on the plates for ex¬ 
traordinary noise figure. Full scale drilling 
template supplied. 

W9DUT-J ......$18.50 

QRP TRANSMITTER. Hove fun with this little 
one half watt CW rig on 40 meters. Uses any 
40M surplus crystal. Kit supplies 154 tube 
and socket, condensers, resistors, coil, rf 
choke, terminal trip, etc. Runs from flash¬ 
light battery for filament and portable radio 
61 Vi volt B-battery. See March '63 p22 

W1MEL ......-. $6.00 

15-20 METER NUVISTOR PREAMPLIFIER. 


Need more hop on these bands? This simple 
to build preamp will bring up those signals. 

This is particularly good for inexpensive and 
surplus receivers. See April "63 page 40 

W6SFM-1 ..... $4,00 

TRANSISTOR POWER SUPPLY. Voltage regu- 
later adjustable power supply for running 
transistor equipment. Takes the strain off 
those transistor batteries. Great for the test 
bench. See April '63 page 8. Uses five 
ransistors, one zener, cute little (expensive) 
meter, etc. Will deliver up to ICO ma con¬ 
tinuously, voltage from 0.35 to 15-0. 

WlfSi .... $25,00 

TRANSISTOR TRANSCEIVER. One of the most 


popular kits we've ever assembled is this six 
meter miniscule transistorized transceiver. 

Really works. Hundreds built. See page 8 in 
the May '63 issue. Five transistors. 

K3NHI .. $25-00 

CW MONITOR. Connects right across your 
key and gives you a tone for monitoring your 
bug, Page 44, june '63. 

WA2WFW . $4.25 

TWOER MODIFICATION. I ncreose your selec¬ 
tivity considerably by installing a new triode 
7587 nuvistor stage. This is our best selling 
kit to date. Everything you need for the 
modification is included. See June '63 page 56 
K6JCN . .$6.50 


SIX METER CONVERTER, DELUXE. 6EW6 low 
noise front end, 6U8 oscillator and mixer. 

Output is 10.7 me (easy to change to suit 
your needs). This is a tunable converter 
with fixed frequency output, not the usual 
converter that requires you to tune the re¬ 
ceiver. This helps considerably on eliminating 
interference from nearby high power stations. 

See page 8, July '63. 

W9DUT-2 . $20.00 

TUNING EYE KIT. This kit enables you to 
install a dual tuning eye in any transmitter 
to indicate the tuning of Two or more stages. 

It works far better than a meter or even 


meter switching. See page 22, July '63 
K6GKU .... 

NOISE GENERATOR. Invaluable test 


*..$7.50 

instru¬ 


ment for tuning up rf stages, converters, etc., 
voltage regulated by a ener diode. Kit in¬ 
cludes even the battery and mini-box, 

K90NT _ ......_................... $5,00 

CAST IRON BALUN. Eenfsy balun using 
ferite core, covers 6-40 meters, will handle 
up to 20 watts, complete with cabinet, con¬ 
nectors . etc. See September 1963 page 8. 
W4WKM-1 .............................. .$3.00 


BOURBON S-METER. Much better than the 
usual Scotch S-meter. Here is an S-meter 
kit for those of you with receivers without 
S-meters. Includes tube, adjusting pot., 
socket, resistors, and meter. See September 
1963 page 18. 

W6TKA-2 .... $6,50 

TONE MODULATED CRYSTAL STANDARD. 

Uses one tube and one me crystal to gen¬ 
erate 1 me markers all the way up through 
225 me. The built in tone generator makes it 
possible to easily identify the markers. In¬ 
cluding Minibox, tube, vrystal, etc. See Oct. 

W9DUT-3, .... $15.00 


TRANSISTORIZED MODULATOR. 40 watt 

modulator, excellent for plate modulating 
mobile rigs, four transistors, uses 12 volts dc, 
only draws 250 ma while resting with peaks 
of 4-5 amperes. Kit includes transistors, 

transformers, resistors, condensers, etc. See 
Sept. 62 p 24, 

VE7QL .... 

SHORT WAVE CONVERTER FOR HAMBAND 
RECEIVERS. One tube short wave converter 
so you can tune SW broadcast stations. 

Power supply included. See Auq. 62 p 38. 

W2LLZ . . .... 


$27.50 


$13.00 


WRETCHED K2PMM 


BADGES $1.00 each. 

One of the big problems at hamfests and club 
meetings is to nave everyone plainly enough 
marked with their first name and call. All sorts 
of stickers and pieces of cardboard have been 
tried, plus little cards which can be typed up 
and stuck in holders ... all have the same 
problem: they are hard to read from any dis¬ 
tance. 

The best answers to date are these engraved 
laminated plastic name badges which can be 
read by Cousin Weakeyes from seventeen paces. 
You are in luck. We've arranged to make these 
darbs available at a real low price, all per¬ 
sonally engraved. The badges are 3" x %” and 
come complete with a pin and safety lock. 
Please give your first name, call and specify 
whether you want the badge to be bright red 
with white letters or jet black with white letters. 

Order from 

73 Peterborough, N. H. 
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OTHER 73 BULLETINS AND BOOKS 

6UP Magazine. Now in its fifth month with 
back issues getting rarer and rarer. This VHF 
monthly magazine is edited by Jim Kyle 
K5JKX and presents up to the minute reports 
on activities on all VHF and UHF bands, tech¬ 
nical articles of interest to VHFers, and other 
general information not to be found elsewhere. 
This is the only strictly VHF magazine being 
published now. If you are a VHF’er you won’t 
want to miss a single issue of 6up . . . you 
should support it. Subscriptions are only $2 per 
year, back issues are available at present for 
those who would like a retroactive subscription. 
ATV Bulletin. In direct refutation to the ARRL 
claim that amateurs are lagging technically are 
the 2000 readers of the semi-monthly Amateur 
Television Experimenter Bulletin, edited by 
WOKYQ. If you are at all interested in amateur 
television you should subscribe to ATV, the 
only source of operating and technical info on 
this amazing branch of our hobby. Back issues 
are virtually all sold out, so don’t put off sub¬ 
scribing. $1 a year for six issues. 

5-7-9 Bulletin. Editor is that well known old 
time contester W1AER. This bulletin, published 
monthly, lists every contest known to exist for 
the following two months, giving the rules for 
those which probably will not appear in QST 
or CQ and the results wherever available. The 
bulletin is leading a lively discussion of recent 
rule changes on ARRL contests, and other mat¬ 
ters of interest to con testers and certificate seek¬ 
ers. $2.00 a year. 

73 News. Published monthly, editor VE3DQX. 
Keeps you up-to-date on current ham events. 
Invaluable to club officials for discussions at 
club meetings. Good source material for club 
bulletins. 1.00/year. 

Ham-RTTY. This is the most complete book 
on the subject. Written for the beginning TT’er 
as well as the expert. More complete and 
authoriative than books at twice the price. Pic¬ 
tures and descriptions of all popular machines, 
where to get them, how much, etc. $2.00 

Bound Volume 2. Complete library volume 
containing the 1962 issues of 73. $15.00 

Binders. Bright red leather binding. Specify 
which year you want stamped on them: 60-1, 
62, 63. Darbs. $3.00 each. 

Care and Feeding of Ham Clubs—K9AMD. 

Carole did a thorough research job on over a 
hundred ham clubs to find out what aspects 
went to make them successful and what 
seemed to lead to their demise. This book 
tells all and will be invaluable to all club 
officers or anyone interested in forming a 
successful ham club. Hundreds of grateful 
IcUers have been received from clubs who have 
applied the ideas in this book. $1.00 

Simplified Math for the Hamshack—K8LFI. 

This is the simplest and easiest to fathem ex¬ 
planation of Ohm’s Law, squares, roots, powers, 
frequency/meters, logs, slide rules, etc. If our 
schools ever got wind of this amazing method 
of understanding basic math our kids would 
have a lot less trouble. 500 


Index to Surplus—W4WKM. This is a com¬ 
plete list of every article ever published on the 
conversion of surplus equipment. Gives a brief 
rundown on the article and source. $1.50 

Ham-TV—W0KYQ. Covers the basics of 
ham-TV, complete with how to get on the air 
for under $50, Not the usual theory manual, 
but a how-to-do-it book. $3.00 

Surplus TV Schematics. You can save a 
lot of building time in TV if you take advantage 
of the real bargains available in surplus. This 
book gives the circuit diagrams ana info on 
the popularly available surplus TV gear. $1.00 

AN/ARC-2 Conversion. This transceiver sells 
in the surplus market for from $40 to $50 and 
is easily converted into a fine little ham 
transceiver. Covers 29 me {160-80-75-40 
meters). This booklet gives you the complete 
schematic and detailed conversion instructions. 

$ 1.00 

AN/VRC-2 Conversion. Completely different 
from the ARC-2. This book gives you complete 
instructions on converting the inexpensive VRC 
surplus gear into a six meter wide band FM 
transceiver. There are probably over a thousand 
stations now operating on 52.525 me around 
the country. Join the crowd. Fun. $1.00 

Coils—K8BYN. Basic book which covers the 
theory and practical aspects of the many dif¬ 
ferent types of coils found in ham work. Well 
illustrated. 50# 

CW—W6SFM. Anyone can learn the code. 
This book, by an expert, lays in a good founda¬ 
tion for later high speed CW ability. 500 

3D Map of World. Maybe you’ve been eating 
your heart out for one of these beautiful relief 
maps after seeing one at a friend’s shack. Comes 
complete with one year subscription or extension 
to 73. $9.95 

3D Map of U. S. Complete with one year 
sub to 73. $9.95 

Mickey Miker—W0OPA. Complete instruc¬ 
tions for building a simple precision capacity 
tester. Illustrated, 500 

Frequency Measuring—W0HKF. Ever want 
to set yourself up to measure frequency right 
down to the gnat’s eyebrow? An expert lets 
you in on all of the secrets. Join Bob high up on 
the list of Frequency Measuring Test win¬ 
ners. $1.00 

Impedance Bridge. Full scale construction 
prints for the bridge described in the August 
1961 issue of 73. Comes complete with a re¬ 
print of the article. Watch out General Radio! 

$ 1.00 

SSB Transceiver Schematic—W6BUV. Giant 
size schematic of the transceiver that appeared 
in the November 1961 issue of 73. Complete 
with extra November issue. $1.00 
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DEAR 

SANTY 


Mr. Clows is now working up here at Radio Bookshop 
and hopes that you will do everything you can to make 
your own Xmas happy by sending some loot up here 
for a few books to keep you busy over those holidays. 


Bookshop 


5—ANTENNAS—Kraus (W8JK), The 
most complete book on antennas in 
print, but largely design and theory, 
complete with math. $12.00 


11—16TH EDITION RADIO HAND¬ 
BOOK—by Bill Orr W6SAI. This fan¬ 
tastic book is loaded with the most 
understandable theory course now 
available in our hobby plus dozens of 
great construction projects. This is 
the best ham handbook in print by 
a wide margin. Easily worth twice the 
price. $9.50 


IB—REFERENCE DATA FOR RADIO 
ENGINEERS. Tables, formulas, graphs. 
You will find this reference book on 
the desk of almost every electronic 
engineer in the country. Published by 
International Telephone and Tele¬ 
graph. $6.00 


16—HAM REGISTER—Lewis IW3VKO). 
Thumbnail sketches of 10,000 of the 
active and well known hams on the air 
today. This is the Who's Who of ham 
radio. Fascinating reading. Only edi¬ 
tion. Now only $2.50 


18—SO YOU WANT TO BE A HAM— 

Hertzberg (W2DJJ). Second edition. 
Good introduction to the hobby. Has 
photos and brief descriptions of almost 
every commercially available transmit¬ 
ter and receiver, plus accessories. Lav¬ 
ishly illustrated and readable.. $2.95 


21—VHF HANDBOOK—Johnson (W6~ 
QKU. Types of VHF propagation, VHF 
circuitry, component limitations, an¬ 
tenna design and construction, test 
equipment. Very thorough book and 
one that should be in every VHF shack. 

$2.95 


22—BEAM ANTENNA HANDBOOK— 

Orr CW6SAH. Basics, theory and con¬ 
struction of beams, transmission lines, 
matching devices, and test equipment. 
Almost all ham stations need a beam 
of some sort . . . here is the only 
source of basic info to help you decide 
what beam to build or buy, to install 
it, how to tune it. $2.70 


23—NOVICE Cr TECHNICIAN HAND¬ 
BOOK—Stoner (W6TNS). Sugar coated 
theory: receivers, transmitters, power 
supplies, antennas; simple construction 
of a complete station, converting sur¬ 
plus equipment. How to get a ham 
license and build a station. $2.85 


24—BETTER SHORT WAVE RECEP¬ 
TION—Orr (WSSA11. How to buy a 
receiver, how to tune it, align it; 
building accessories; better antennas; 
QSL's, maps, aurora zones, CW re¬ 
ception, SSB reception, etc. Handbook 
for short wave listeners and radio ama¬ 
teurs. $2.85 


26—S9 SIGNALS—Orr (W6SAI). A 
manual of practical detailed data cov¬ 
ering design and construction of 
highly efficient, inexpensive antennas 
for the amateur bands that you can 
build yourself. $1.00 


27—QUAD ANTENNAS—Orr (W6SAI). 
Theory, design, construction and oper¬ 
ation of cubical quads. Build-it your¬ 
self info. Feed systems, tuning. $2.85 


28—TELEVISION INTERFERENCE— 
Rand (WIDBM). This is the authorita¬ 
tive book on the subject of petting 
TV I out of your rigs and the neighbors 
sets. $1.75 


32—RCA RADIOTRON DESIGNERS 
HANDBOOK —1500 pages of design 
notes on every possible type of cir¬ 
cuit. Fabulous. Every design engineer 
needs this one. $7.50 


36—CALL LETTER LICENSE PLATE— 
Regulation size license plate. Please 
give your call and the color of letters 
and background. $3.00 


37—101 WAYS TO USE YOUR HAM 
TEST EQUIPMENT—Middleton. Grid- 
dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise gen¬ 
erators, and reflected power meters are 
covered. Tells how to chase trouble 
out of ham gear. 168 pages. $2.50 


68—HANDBOOK OF TRANSISTOR CIR¬ 
CUIT DESIGN BY PULLEN^This is a 
handbook which teaches a systematic 
system for transistor circuit design. 
Highly recommended by radio schools. 

$13.00 


SPECIAL SPECIAL SPECIAL 

Radio Handbook, 15th Edition, written 
by Bill Orr W6SAI, over 800 pages. 
Covers every phase of amateur radio 
from the very basics right up through 
the construction of just about every¬ 
thing you could want in ham gear. 
Originally published at $8.50. Super- 
ceded by the new 16th edition which 
is the same except for new construc¬ 
tion projects and selling for $9.50 (see 
number 111. Special, until the last 
few copies are gone, only $5.95! 


80—SURPLUS RADIO CONVERSION 
MANUAL VOLUME NO. 1 (second edi¬ 
tion), This book gives circuit dia¬ 
grams, photos of most equipment, and 
rather good and complete conversion 
instructions for the following: BC-221, 
BC-342, BC-312, BC-348, BC-412, 

BC-645, BC-946&, SCR-274N 453A 

series receivers conversion to 10 meter 
receivers, SCR-274N 457A series trans¬ 
mitters (conversion to VF01SCR-522 
(BC-624 and BC-625 conversion to 2 
meters), TBY to 10 and 6 meters, PE- 
103A, BC-1068A/1161A receiver to 2 
meters, Surplus tube index, cross in¬ 
dex of A/N tubes vs. commercial 
types, TV & FM channels, $3.00 


49—ELECTRONIC COMMUNICATION 

—Shrader, Huge book aimed at giving 
oil information necessary for FCC Com¬ 
mercial and amateur licenses. $13.00 


52—HOW TO READ SCHEMATIC DIA¬ 
GRAMS—Marks. Components & Dia¬ 
grams; electrical, electronic, ac, dc. 
audio, rf, TV. Starts with individual 
circuits and carriers through complete 
equipments. $3.50 


55—TRANSISTOR CIRCUIT HAND¬ 
BOOK—Simple, easy to understand ex¬ 
planation of transistor circuits. Dozens 
of interesting applications. $4.95 


63—CE TRANSISTOR MANUAL—6th 
edition. This is one of the best buys 
around: 22 chapters. 440 pages, dia¬ 
grams by the gross, data, facts, charts, 
etc. If you don't have this one you 
just aren't up to date. only $4.00 


67—TRANSISTOR CIRCUIT ANALYSIS 
AND DESIGN bv Fitchen. Written pri¬ 
marily as a college text to teach cir¬ 
cuit design. $13.00 


81—SURPLUS RADIO CONVERSION 
MANUAL VOLUME NO. II. Original 
and conversion circuit diograms, plus 
photos of most equipments and full 
conversion discussion of the following: 
BC-454/ARC-5 receivers to 10 meters, 
AN/APS-13 xmtr/rcvr to 420 me. BC- 
457/ARC-5 xmtrs to 10 meters, selen¬ 
ium rectifier power units, ARC-5 power 
and to include 10 meters. Coil data- 
slmplified VHF, CO-9/TBW, BC-357, 
TA-12B, AN/ART-13 to ac winding 
charts, AVT-112A, AM-26/A1C, LM 
frequency meter, rotators, power chart, 
ARB diagram. $3.00 


82—SURPLUS RADIO CONVERSION 
MANUAL VOLUME NO. Ill— Original 
and conversion diagrams, plus some 
photo of these: 701 A, AN/APN-1, 
AN/CRC-7, AN/URC-4, CBY-29125, 
50063, 50141. 52208, 52^32, 52302-09, 
FT-ARA, BCf-442, 453-455, 456-459, 
BC-696, 950, 1066, 1253, 241A for 
xtol filter, MBF (COL-43065), MD- 
7/ARC-5, R-9/APN-4, R23-R-28/ 

ARC-5, RAT, RAV, RM-52 (53), Rt- 
19/ARC-4, SCR-274N, SCR-522, f-l5/ 
ARC-5 to T-23/ARC-5, LM, ART-T3, 
BC-312, 342, 348, 191, §75. Schematics 
of APT-5, ASB-5, BC-659, 1335A, 

ARP-2, APAIO, APt-2. $3.00 
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83—THE SURPLUS HANDBOOK, VOL¬ 
UME I—Receivers and Transmitters. 
This book consists entirely of circuit 
diagrams of surplus equipment and 
photos of the gear. One of the first 
things you really have to have to 
even start considering a conversion of 
surplus equipment is a good circuit 
diagram. Tihs book has the following* 
APN-l, APS-13, ARB, ARC-4, ARC-5, 
ARN-5 VHF, ARN-5, ARR-2. ASB-7, 
BC-222, -312, -314, -342, -344, -348, 
-603, -611, -624 (SCR-522), BC-652, 
-654, -659, -669, -683, -728, -745, 
-764, -799 -794, BC-923, 1000, -1004, 
-1066, -1206, -1306, -1335, BC-AR- 
231, CRC-7, DAK-3, CF11, Mark 11, 
MN-26, RAK-5, RAL-5, RAX, Super 
Pro, TBY, TCS, Resistor Code, Capaci¬ 
tor Color Code, jAN/VT tube index. 


108— RADI ODATA REFERENCE BOOK 

—Published by R5C8, This contains 
all of the formulas that you have t«~ 
hunt around for when you want them, 
all in one place and indexed. I here 
are such items as feedline charts, coax 
tables, yogi measurements, pi-net 
charts, wire tables, conversion factors, 
logs, thread sizes, reactance charts, 
filter design charts, etc. $2.25 

109— AMATEUR RADIO TOWER IN¬ 

STALLATION INFORMATION— pub¬ 
lished by Rohn. Nearly I GO pages of 
info on selecting, buying and setting 
up towers for amateur radio. While 
this bock is one of the most complete 
catalogs of Rohn towers ever pub¬ 
lished, it also has all the instructions 
you could possibly want on installing 
your tower. Lots of good color pictures. 
Well worthwhile. $1.25 


88—EUROPE ON $5.00 A DAY— 

Europe can be just as expensive as 
the U. S. unless you know where to 
stay and where to eat. This book is 
the standard reference work for Euro¬ 
pean travelers on a budget. This is the 
latest edition. $1.95 

92—QSL DISPLAY PLASTIC POCKETS 

—Each set of clear plastic pockets 
holds twenty QSL's for wall display. 
Keeps cards flat, clean and perfect. 
Keeps walls clean too. Or have you 
tried to hang QSL's yet. This beats 
thumb tacks and Scotch Tape all 
hollow. Comes in envelope of three to 
hold 60 QSL's, give it a try and you'll 
never use anything else. Three: $1.00 


94—KIT OF SOLDERINC TOOLS—Used 
to was a soldering iron was all that 
was necessary, now you have to have 
a kit of fool tools. Little doohinkies 
like scrapers, reamers, forks, and 
brushes. Forsooth? Made of varnished 
maple and spring steel (vastly superior 
to winter steel). Now $3.75 


97—RADIO AMATEUR DX GUIDE— 
Crammed with maps, time conversion 
tables, great circle charts, etc. Each 
page may be removed for mounting on 
wall. $2.00 


ACR-I—ABC'S OF CITIZENS BAND 
RADIO—by Buckwalter. How to choose, 
set up, license and operate CB equip¬ 
ment. Discusses different types of rigs, 
receivers, antennas, how to tune, in¬ 
stall, operate and troubleshoot. $1.95 

ALP-1—GENERAL CLASS LICENSE 
HANDBOOK—by Pyle W70E. A com¬ 
plete guide including typical ques¬ 
tions and answers, to help you pre¬ 
pare for the FCC Technician, con¬ 
ditional or General amateur radio 
exam. A good writer is quite a help 
in this sort of thing. $2.50 

AMA-1—AMATEUR RADIO ANTENNA 
HANDBOOK—by Hooton W6TYH. Basic 
theory, construction and tuning of all 
the well known and effective ham 
antennas. Good stuff on feed lines 
and towers too. $2.50 

A M P-l—TROUBLESHOOTING AMA¬ 
TEUR RADIO EQUIPMENT—by Pyle 
W70E. A guide for all hams who want 
to keep their gear on the air by 
themselves. Includes complete sche¬ 
matics of many popular ham trans¬ 
mitters and receivers. $2.50 

AMR-1—ABC'S OF MOBILE RADIO by 
Martin. Covers subject of two-way FM 
mobile operation. Equipment, control, 
range, power supply, receivers, trans¬ 
mitters installation, and uses. Quite 
comprehensive. $1.95 


98—WORLD PREFIX MAP—Printed in 
four colors on heavy stock for wall 
mounting. 29" x 42". ! las country 
prefixes, time zones, radio zones, and 
alphabetical listing of prefixes. $1.00 


99— RADIO AMATEURS WORLD AT¬ 
LAS—16 pages In four colors. Shows 
all six continents, West Indies, country 
prefix list, etc. If you work any DX 
this atlas will be very helpful. $? 00 

100— ELECTRONIC CONSTRUCTION 
HANDBOOK by W8MQU. Covers all 
sorts of info on how to build. $2.95 


106— SOLDER SIPPER—Now soft solder 

in its molten state can be removed 
from terminals and components, with¬ 
out brushing or blowing it into the 
surrounding area. Solder is sucked 
into a rubber bulb through a fine 
tube. Great for salvage and repair 
work. $1.50 

107— THE AMATEUR RADIO HAND¬ 

BOOK— Published by RSGB. This is a 
thorough and complete 540 page hand¬ 
book which covers every aspect of 
cmateur radio: tubes, transistors, re¬ 
ceivers, Transmitters, VHF gear, side¬ 
band, FM, antennas, mobile gear, 
noise, power supplies, and much much 
more. You'll find this one suite in¬ 
teresting and informative. $5.50 


ASM—AMATEUR RADIO STATION 
MANUAL. Contains station log, cross 
index for calls/names, record sheets 
for WAS, WAC. WAZ, schedules, 
equipment records, net data, DX 
records, world prefixes, etc. $3.95 

B EO—OSCILLATOR CIRCUITS—by 
Adams. This book is designed for the 
fellow who really wants to know how 
electronic circuits work. It is written 
with incredible simplicity and uses 
four color diagrams to effectively ex¬ 
plain just what happens in circuits. 
Covers all nine basic oscillator cir¬ 
cuits. $2.95 

BER—RADIO CIRCUITS. Uses four 
color circuits to explain just what is 
happening in the various circuits in a 
receiver. One of the best systems yet 
to explain the working of circuits. 

$2.95 

CB3—CITIZENS BAND RADIO MANU¬ 
AL. Just about everything you will 
need to know about CB plus service 
data on 34 popular models of CB gear: 
Cadre, Capital, Citi-Fone, Eico, Globe, 
Gonset, Hallicrafters, Heath, itT, La¬ 
fayette, La Salle / Magnavox, Philmore, 
Pofy-Com, Vocal me, Webcor. $2.95 

DIT—DIODE CIRCUITS HANDBOOK 

by Ruhis P. Turner. The lowly diode 
has euxne into its own these days. 
Here are nearly 100 diagrams of cir¬ 
cuits with discussions and complete 
explanations of their operation. $2.50 


HA)—HAM ANTENNA CONSTRUC¬ 
TION PROJECTS. Low cost construc¬ 
tion methods, transmission-lines, an¬ 
tenna tuners, etc. Over two dozen 
interesting and inexpensive antennas. 

$2*95 

HAM—SO YOU WANT TO BE A HAM 
by W2DJJ. Includes all the would-be 
radio amateur needs to get started in 
ham radio. $2.95 

HAP-1—ABC'S OF HAM RADIO—by 
Pyle W70E. How to get a Novice 
license. Excellent book by a top au¬ 
thor. $1.95 

HRC—HANDBOOK OF HAM RADIO 
CIRCUITS by W9CGA. Includes cir¬ 
cuit diagrams, photos and discussion 
of the circuit of 36 pieces of ham 
equipment. Here are the basic cir¬ 
cuits so you can design anything you 
need. $2.95 

MAT—ELECTRONICS MATH SIM¬ 
PLIFIED. Algebra, trig, logs, ohms law, 
frequency, reactance, inductance, ca¬ 
pacitance, power supplies, etc. Quite 
comprehensive. $4.95 

MCN—modern communications 

COURSE—by Noll. Aimed more at 
commercial radio than amateur, but 
an excellent book for home study or 
class work. Covers transmitters and 
antennas quite well. $4.95 

MMD—ELIMINATING MAN MADE IN¬ 
TERFERENCE—What makes it, how to 
find it, how to cure it in homes, fac¬ 
tories, automobiles, aircraft, boats, 
etc. Or maybe you haven't been 
plagued lately. 160 pages. $2.95 

MSM—MICROWACE SYSTEMS FUND¬ 
AMENTALS— A complete study course 
on microwave techniques. Transmitters, 
receivers, transmission Hues, antennas, 

etc $5.95 

QAN—2ND CLASS RADIOTELEPHONE 
LICENSE MANUAL—by Noll. Another 
73 author makes it in the big time. 

8 Cr A manual for commercial ticket. 

et one, you never know when it'll 
be handy . . . and this sure provet 
what you know, or don't know, 

$3.95 

RSG—NORTH AMERICAN RADIO-TV 
STATION CUIDE—Over 7500 stations 
listed by city, state and frequency. 
AM-FM-TV, $1.95 

SIH—SSB COMMUNICATIONS HAND¬ 
BOOK—by W6YTH. This book covers 
all known methods of generating SSB 
with details on them. Discussion and 
schematics on many popular SSB rigs. 
Very educational, ana mostly for tne 
ham. $6.95 

SWL-1—ABC'S OF SHORT WAVE 
LISTENING—by Buckwalter. Covers 
what to listen to, frequencies, anten¬ 
nas, receivers, QSL's, space signals. 
Good basic cook for SwL'Ing, *1.95 

TCM—TRANSISTORS CIRCUIT MAN¬ 
UAL—by Lytel. Schematics and de¬ 
scriptions of over 200 transistorized 
circuits, covering just about anything 
you can possibly want to do with 
transistors. $4.95 

TUB—TUBE SUBSTITUTION HAND¬ 
BOOK. This book is invaluable when 
something goes blip and you are fresh 
out of the exact replacement. $1.50 


Send check or M.O. to: 
Radio Bookshop 
Peterborough 
New Horn Shire 
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Propagation Charts 


J. H. Nelson 


EASTERN UNITED STATES TO: 


GMT- 

00 

02 

04 

06 

08 

10 

12 

14 

16 

18 

20 

22 

ALASKA 

7 

7 

7 

7 

7 

7 

7 

7 

7* 

JL4 _ 

14 

14 

ARGENTINA 

1 4 __ 

14_ 

7* 


7 

7 

14 

21 

21 

21 

21* 

21 

AUSTRALIA 

14 

7* 

7 

7 

7 

7 

7 

14 

14 

14_ 

14* 

21 

CANAL ZONE 

7* 

7 

7 

7 

7 

7 

14 

21 

21 

21 

L21* 

14_ 

ENGLAND 

7 

7 

7 

7 

.*. 

7 

14 

14* 

1,4* 

J A _ 

7 

7 

HAWAII 

14 

7 

7 

7 

7. 

7 


7 


21 _ 

-21 

1 4* 

INDIA 


7 

7 

7 

7 

3 , 5 

7* 

14 

7* 

7 

7 

7 

JAPAN 

7* 

7 

7 

. 7 

7 

7. 

3 5 

7 

.. 7 .. 

. 2*_ 

7 

14 

MEXICO 

14 

7 

7 

7 

7 

7 

7 

14 

21 

21 

21 

14 

PHILIPPINES 

7* 

7 

7 

7. 

7 

7 

3. 5* 

7 

7 

7# 

7 

7 

PUERTO RICO 

7 

7 


7 

7 

7 

14 

14 

14 

14* 

14* 

14 I 

SOUTH AFRICA 

7* 

—2 

7 

7 


7 

14 

21* 

21 

21 

14 

14 

USSR 

Li— 

—7— 

3— 

7— 

7— 

3X- 

-7*- 

XX 

7* 

.—7 

—7 

7—1 


CENTRAL UNITED STATES TO: 


GMT- 00 02 04 06 08 10 12 14 (6 18 20 2 2 


ALASKA 

14 

7 

7 

7 

7 

7 

7 

7 

7 

14 

14 1 

14 

ARGENTINA 

14 

14_ 

7* 

7* 

7 

7 

7 

14 

21 

21 

21* 

21 

AUSTRALIA 

21 

h 14_ 

7 

7 

7 

7 

7 

7 

14 

14 

14* 

21 

CANAL ZONE 

14 

7* 

7* 

7* 

7 

7 

7 

14 

2,1 

21* 

21* 

21 

ENGLAND 

7 

7 

7 

7 

3 5 

3 5 


14 

14 

7 * 

7 

7 

HAWAII 

LiX 

_ 2*_ 

XL 

-7_ 

7 

7 

.JL 

7 

14 

21 

21 

21 

INDIA 

7 

7 

1 

7 

7 

7 

3.5 

7 

7 

7* 


7 

JAPAN 

X4_ 

7* 

XL 


7 

7 

r 

i 

T 

7 

_ X 

7* 

7 

14 

MEXICO 

.7*. 

7 

7 

7 

7 

7 

7 

14 

14 

14 

1 4* 

14 

PHILIPPINES 

14 

7* 

7 

7 

7 

7 

7 

7 

7 

7* 

7 

14 

PUERTO RICO 

. 7*. 

;—7—. 



7 

7 

14 

21 

21 

91* 

21* 

14 i 

SOUTH AFRICA 

7* 

7 

7 

7 

7 


14 

14 

21* 

21 

2L 

14 

U S S R 

7 

LX 

JL 

JL-5- 

X. - 

.7. 

3 .5— 

7* 

X 

_ 3 _ 

~--2 . 

xx 


WESTERN UNITED STATES TO: 


GMT- 

00 

02 

04 

06 

08 

10 

12 

14 

16 

18 

20 

22 

ALASKA 

JJU 

7 

XX 

7 

7 

7 

7 

7 

7 

7* 

14 

14 1 

ARGENTINA 


7* 

xz 

7 


7 

7 

1 4 

2i 

21 

21* 

2,1* j 

AUSTRALIA 

21 

r ix 

7* 

7 

7 

7 

7 

7 

7* 

14 

14* 

21 

CANAL ZONE 

JX 

14_ 

xz J 

7 

7 

7 

7 

14 

—.4 —. 

21 

21 

L21* 

21 1 

ENGLAND 

7 

7 

7 

7 

3,5^ 

3 5* 

3 5 

7 

14 

nr 

. . 1,1 1 

nr j 

HAWAII 

_21_ 

XX 

7+ 

7 

7 

7 

X 

2 

7* 

14 

XI 

.2X ! 

INDIA 

7* 

7 

XX 

_ ? _ 

7 


7 

7 

. f' 1 . 

rjr 

7* 

7* 1 

JAPAN 

14* 

14 

7 

7 

7 

7 

7 

7 


7* 

7 

-j 4 ; 

MEXICO 

XX 

— X 

7 

X 

7 

7 

-1- 

7 

1 1 "f" 

7 

-4- 

1 4 

14* 

21 

14*1 

PHILIPPINES 

_14*_ 

14 

XZ* . 

X 

7 

7 

7 

. 1 

7 

JKT *. 

7 

7* 

nr 

14 | 

PUERTO RICO 

14_ 

7 

7 

7 


7 

7 _ 

1 W " 

1 4 

01 

21* 

21* 

14 

SOUTH AFRICA 

-. Z* 

_ 7 

7 

7 

7 

7 

—.-r"- 

7 

7* 

- 

14 

21 

21 

a, a.- 

14 

USSR 

1 . 7 . 

X 

XX 

3X- 

X— 

x... 

>m - m 

7* 

->4—:— 

7- 

-X 

XX 

lXZ 

.. 

XL. 


* Means next higher frequency might be useful. 


Items of Interest 

The fine article “Why 
Tohnny Ham Can’t Hear” 
bv W6VAT in the Oc¬ 
tober issue of 73 should 
be read by all amateurs. 

This article goes a 
long way toward ^explain¬ 
ing the difficulties and 
dangers of frequency pre¬ 
dicting. 

It also points out why 
amateurs, working on 
low power, should work 
as close to the MUF as 
possible. There is less 
noise and less adsorption 
on the higher frequencies. 

The asterisks (*> in 
the frequency prediction 
charts show what hours of 
the day it might be more 
profitable to go up one- 
band in frequency. A 21 * 
means that if 28 is going 
to get through at all, this 
is the best time of day to 
try it. It probably will 
not be very active at this 
part of the sunspot cycle. 


Good: 2-4, 10-11, 15-18 

Foir: 1, 5, 9,14, 19, 24-28 

Poor: 6-8, 12-13, 20-23, 29-31 

Es: 5-6, 14-16 (High MUF and/or freak conditions! 
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They don’t look alike . . . and they're 
obviously all intended forwidely varying pur¬ 
poses. But in one respect they’re as identi¬ 
cal as peas in a pod. Every piece of National 
equipment, from the budget-priced NC-77X 
to the mighty HRO-60, is built to the same 
inflexible standard of quality. Each National 
rig shares the same background of careful 
and conservative design, meticulous wiring 
and assembly, and stringent step-by-step 
inspection. Testing of each unit is con¬ 
ducted as if National’s fifty-year reputation 
hinged on the success or failure of just that 
one rig (as far as the buyer of that unit is 


concerned, it does). It all boils down to this: 
there is a National equipment for practically 
every application. The models may vary in 
size, in weight, in appearance, in number or 
type of features .. . but they all incorporate 
the same uncompromising quality, and 
they're all backed up by the same exclusive 
One Year Guarantee. See all of them now ... 
at your National dealer's. And ... for your 
own personal reference, send for National’s 
new complete-line catalog . . . packed with 
full descriptions, photos, and specifications 
of all National gear. Write to: 

NATIONAL RADIO 

COMPANY, INC. 

37 Washington St., Melrose 76, Mass. 



1. NCX-3 Tri-Band Transceiver 2. NCXA AC Supply/Speaker Console 3. NC-190 General Coverage SSB, AM & CW 
Receiver 4. NC-270 Double Conversion Ham Band Receiver 5. NC-121 General Coverage Receiver 6. NC-140 General 
Coverage Receiver 7. NTS-3 Speaker 8. NC-400 SSB General Coverage Receiver 9. VFO-62 Variable Frequency Oscillator 
10. NCXD Transistorized DC Supply 11. HRO-60 Receiver 12. NC-77X Four-Band Receiver. 


A wholly owned subsidiary of National Company, Inc. World Wide Export Sales: 

Ad Auriema, Inc., 85 Broad St., N.Y.C.; Canada: Tri-Tel Assoc., 81 Sheppard Ave. W. p Willowdale, Ontario. 



























